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1.0 

1.1 

1 - 1 

Introduction 

Rationale and Legal Requirements 

In order to satisfy the requirements of the Federal Clean 

Water Act (PL 92-500) and the Missouri Clean Water Law (Chapter 204 

RSMo (Supp. 1973)), Union Electric must assess the potential impacts 

of its Callaway Plant intake facility on the Missouri River fish 

population. This assessment is required as part of the National 

Pollutant Discharge Elimination System (NPDES) permit issued by the 

Missouri Department of Natural Resources (DNR) on August 8, 1980 and 

reissued on November 22, 1985. This NPDES permit (M0-0098001) 

required Union Electric to submit a study program to monitor the 

effects of operation of the plant intake structure on the fish of the 

Missouri River. This study was designed to insure utilization of best 

available intake technology (BAT) to achieve minimum adverse 

environmental impact on the aquatic ecosystem, as specified in 

Section 316(b) of the Clean Water Act. 

A Scope of Work for this study was submitted to the DNR on 

November 24, 1980 and was approved on December 10, 1980. The Scope of 

Work was modified in January, 1984, 'to take into consideration the 

results of two years of comprehensive aquatic study performed in the 

vicinity of the Callaway intake (Camp, Dresser & McKee 1981, 1982). 

The two year aquatic monitoring effort was carried out to satisfy the 

requirements of the U.S. Nuclear Regulatory Commission. 
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The Callaway 316(b) study was formulated based on inputs 

from the following sources: 

0 

0 

0 

0 

The requirements of Section E of the Callaway NPDES 
permit as issued by the Missouri DNR 

The Scope of Operational Fish Impingement and 
Entrainment Studies, Missouri River, Callaway Power 
Plant, which was reviewed and approved by the DNR 

A field audit of the Scope of Work conducted by the DNR 
in October, 1980, at the Callaway Plant 

The 1977 316(b) "Guidance Document" (U.S. EPA 1977) 

o The 316(b) demonstration for Union Electric Company's 
Rush Island Power Plant (UE 1979b) 

1.2 Previous Studies 

The Missouri River in the vicinity of the Callaway intake has 

been extensively studied. These studies were done to assess the 

health of the aquatic environment prior to plant construction and to 

identify any impacts of construction. The baseline studies were 

performed by Dames and Moore, Inc. from 1973-1975. These studies were 

a comprehensive analysis of the terrestrial and aquatic environment 

near the Callaway Plant (Union Electric Co. 1974, 1975, 1976). A 

construction period water quality monitoring program was carried out 

by Ryckman, Edgerley, Tomlinson and Assoc. (RETA: now Envirodyne 

Engineers) from June 1976 through November 1979 (Union Electric Co., 

unpublished). 

Preoperational studies were performed on the aquatic 

ecosystem near Callaway by Camp, Dresser and McKee, Inc. (CDM) from 

June 1980 through May 1982 (CDM 1981, 1982). Union Electric Company's 

I 
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Environmental Services Department began sampling adult fish and 

ichthyoplankton in March of 1983 in order to supplement previously 

collected data and ensure continuity of previous studies with the 

present 316(b) demonstration. The results of the adult fish portion 

of this program will be presented as part of the ongoing in-house 

biomonitoring study. 

Other reports dealing with the environmental impacts 

associated with the Callaway Plant include the Final Environmental 

Statement Related to the Operation of Callaway Plant, Unit No. 1 (U.S. 

Nuclear Regulatory Commission 1982); Final Environmental Statement 

Related to the Proposed Callaway Plant, Units 1 and 2 (U.S. Nuclear 

Regulatory Commission 1975); Site Selection Study- Phase I, Proposed 

Nuclear Power Plant (Union Electric Co. 1971); Site Selection Study­

Phase II, Proposed Nuclear Power Plant (Union Electric Co. 1973); 

Callaway Plant, Environmental Report, Operating License Stage, 

Volumes I, II, and III (Union Electric Co. 1979a). 

1.3 Study Elements 

The Callaway 316(b) field studies conducted during 1984-1986 

consisted of three major components: entrainment, impingement and 

field fisheries. The entrainment study estimated density, 

composition, and spatial and temporal distribution of fish larvae and 

eggs in the Missouri River adjacent to the Callaway Plant intake. 

These estimates were then combined along with hydrological data to 

estimate numbers and percentage of icthyoplankton entrained by the 

intake, both with actual flows and with record low flows during the 
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period of larval fish occurrence. The impingement study involved 

counts and measurements of impinged fish. These counts were combined 

with intake operating data to estimate total numbers of fish impinged 

and identify any compositional or seasonal trends. The field 

fisheries survey involved sampling of adult fish populations adjacent 

to the intake to gain insight into the dynamics of these communities. 

These data were used to compliment and augment the entrainment and 

impingement studies and thus help demonstrate best available 

technology and minimal adverse environmental impact relative to intake 

design and operation. 

1.3.1 Entrainment 

The entrainment study included weekly samples for 26 

consecutive weeks from April through September 1984. Three paired 

subsurface hauls were made in each of three zones in the Missouri 

River between mile 115.4 and 116. Intake withdrawal rates along with 

river discharge estimates were combined with icthyoplankton data to 

compute entrainment as a percentage of total river icthyoplankton 

transport. 

1.3.2 Impingement 

The impingement study consisted of weekly random-day 

collections of screen backwash water for an entire year (February 1985 

through January 1986). Each collection was approximately 24 hours in 

length. Intake screens were operated in their normal manner during 

the collection period. Each collection yielded numbers and weight by 

species of fish impinged. The impingement counts were then combined 
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with plant operating records to estimate total monthly and annual 

impingement rates. 

1. 3. 3 Field Fisheries 

The field fisheries study was designed to provide information 

on the composition and population dynamics of the fish population in 

the vicinity of the Callaway Plant for assessing the significance of 

potential entrainment and impingement impacts. The field fisheries 

study was conducted monthly for one year concurrent with impingement 

sampling. 

1.4 Summary of Conclusions 

The Draft Section 316(b) Guidance Manual defines low 

potential impact intakes as "those located in biologically 

unproductive areas having low flow or having historical data showing 

no effect or for which other considerations indicate low (adverse 

environmental) impact." The Callaway Plant intake structure is 

located in a biologically unproductive area and is a low flow intake 

since the plant withdraws only make-up water for a natural draft 

cooling tower system. The entrainment and impingement studies of the 

Callaway intake confirmed that it is located in biological 

umproductive area and has low adverse environmental impact. This 

conclusion is based on the following considerations. 

The entrainment study sampled a total of 43,314 m3 of river 

water during the study. The larval entrainment study indicated that 

endangered, threatened, and rare fish species are not being entrained 
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by the Callaway intake. Those s~ecies of larvae collected during the 

entrainment study are common to the Missouri River which was confirmed 

by the field fisheries study. Mean percentage entrainment estimates 

peaked at less than 0.15% of larval transport using actual discharge 

estimates on sampling days. Worst case entrainment estimates using 

historical record low flows for April through September from 1929 

through 1980 did not exceed 0.75% of the larvae being transported in 

the Missouri River. The entrainment of icthyoplankton by the Callaway 

intake structure should have minimal effects on the fish populations 

of the Missouri River. 

Impingement sampling at the Callaway intake collected a total 

of 13 species of fish and sampled 1,933,932,000 gallons of river 

water. The projected total annual impingement was estimated at 2410 

fish weighing 59.5 kilograms (131.2 pounds). Gizzard shad (92.7%) and 

freshwater drum (3.4%) accounted for 96.1% of individuals projected to 

be impinged annually. No other fish species were projected to be 

impinged in numbers greater than 18. Endangered, threatened, or rare 

fish species were not collected during the impingement study. The 

extremely low projected impingement rates can be attributed to the 

design, construction, capacity, and location of the Callaway intake 

structure. These low projected impingement rates for the Callaway 

intake structure reflect the use of the best technology available for 

minimizing impingement by a cooling water intake structure. The 

impingement study has shown that the impingement impact is not 

significant enough to adversely affect the fish populations of the 

Missouri River. 
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The field fisheries study found that the two dominant species 

in the electrofishing collections were gizzard shad and freshwater 

drum. These two species accounted for 96.1% of the total specimens 

projected to be impinged annually. The other species in impingement 

samples were less dominant in abundance which was consistent with 

their lower abundance found in the field fisheries study. Feeding, 

spawning, and nursery areas for fish are limited in the area of the 

intake structure. The low impingement rates indicate that the intake 

structure was located and designed to minimize impingement since the 

field fisheries study has shown that fish do reside in the area. 

The low projected impingement rates and the small percentage 

of larvae being entrained can be attributed to the design, 

construction, capacity, and location of the Callaway intake structure. 

Losses are not of a sufficient magnitude to significantly affect the 

fish_ populations of the Missouri River. The Callaway intake structure 

reflects a "best technology available for minimizing adverse 

environmental impact" in compliance with Section 316(b) of the Federal 

Clean Water Act and the Missouri Clean Water Law. 

1.5 Report Structure 

This report deals first with the intake structure's location 

and operation specifics. A description of the Missouri River in the 

vicinity of the intake structure follows, including background 

information on hydrology, phytoplankton, zooplankton, macroinverte­

brates, fish and wildlife. 
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The entrainment study is addressed next, followed by the 

impingement and the field fisheries sections. Each of these three 

sections describes its own particular objectives, materials and 

methods, results, and discussions. Collection data and analysis are 

presented in the appendices. 
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2.0 Plant Description and Operations 

2.1 Location 

The Callaway Plant site is located approximately 10 miles 

southeast of Fulton, Missouri and approximately 80 miles west of the 

St. Louis metropolitan area as shown in Figure 2.1. The plant is 

located at latitude 38° 45 1 42.3" Nand longitude 91° 47' 52.4" W 

which is approximately 5 miles north of the Missouri River. 

The intake is located on the north shore of the Missouri River 

at approximately river mile 115.4 at 38° 42'N latitude and 91° 44'W 

longitude. 

2.2 Description 

The Callaway Plant site and peripheral lands include about 7230 

acres. The plant site and security areas encompass less than 450 

acres with most of the remaining 6780 acres being managed for outdoor 

recreation by the Missouri Department of Conservation. There are 

approximately 5300 acres open to public use. 

The Callaway Plant generation system consists of one pressurized 

water reactor, four steam generators, one steam turbine generator and 

a heat dissipation system. The heat dissipation system consists of 

one natural draft cooling tower; a three pump, bank-fit, make-up water 

intake; and a cooling tower blowdown discharge. 
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2.3 Intake Structure Description and Operation 

2.3.1 Intake Structure Description 

The Callaway Plant water intake structure is located on the · 

north bank of the Missouri River at river mile (RM) 115.4 

(Figure 2.2), about 3500 feet upstream of the confluence of Logan 

Creek with the Missouri River. The intake structure is located within 

an opening of the Corps of Engineers' rock revetment and breakwater 

between RM 115.34 and 115.45. The upstream river bank is set back 

slightly from the riverside face of the intake structure and the rock 

revetment. The downstream river bank is set back from the rock 

revetments, which allows placement of a low velocity fish escape 

opening on the downstream side of the intake. To protect the intake 

structure from barges, pipe pile clusters are installed on the 

upstream side. The main channel of the Missouri River flows directly 

in front of the intake structure as the channel follows the north 

shore of the river at this point. 

The intake structure is made of reinforced concrete and is 

composed of a pump room section and an electrical equipment room 

section (see Appendix A). Plan and section views of the intake are 

shown in Figures 2.3 and 2.4, respectively. The floor of the intake 

structure is at elevation 486 feet above mean sea level (MSL). The 

operating level of the intake is at elevation 541.5 feet MSL, 2.5 feet 

above the 200 year flood elevation. 
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Features of the three-bay, three pump intake structure are shown 

in Figures 2.3 and 2.4. Incoming water initially passes through a set 

of vertical trash racks designed to stop large objects and debris from 

entering the intake structure. The trash racks are constructed of 0.5 

inch bars placed 3 inches on center. Sand gates can be inserted 

between the trash racks and stop,gates. The sand gates minimize 

intake bay silt deposition. 

Intake stop gates are located between the sand gates and 

traveling screens. The stop gates provide intake bay isolation for 

maintenance purposes. With a stop gate closed, an intake bay can be 

dewatered by portable dewatering pumps. These gates include a 

Limitorque operator equipped with a manual handwheel. A fish escape 

stop is also used for dewatering. These gates operate identically to 

the intake stop gates. 

A vertical traveling screen is located in each of the three pump 

bays. The traveling screens are a loop of screen panels that are 

driven over a pair of head sprockets and down through a boot. The 

screen panels are constructed of 0.5 inch square mesh screen wire. 

The intake structure is constructed with fish escape openings in 

the side walls of the pump bays. These openings are directly in front 

of the traveling screens. The fish escape openings are 3 ft. wide and 

10ft. high, topping at 496 feet MSL (see Figure 2.4). 

The intake structure houses three Ingersoll-Rand pumps that 

provide raw Missouri River water to the Callaway water treatment 

plant. Figure 2.5 shows a typical pump and motor on the main floor 
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level. The common discharge manifold is one level down from the main 

floor. These pumps are vertical three-stage centrifugal pumps. The 

impellers are enclosed; the first stage impeller has double suction 

for thrust balance. Pump suction pressure is 32.5 psi and discharge 

pressure is 195 psi. The pump delivers about 14,000 gpm. The pump 

motor is 3-phase, 4160V and 60Hz. It develops 2050 Hp and operates at 

1185 rpm. The suction head bearings and all other bearings are water 

lubricated. A mounting flange {part of support head) supports the 

pump vertically. The pump driver is mounted on the support head. The 

driver is coupled to the upper shaft by a rigid adjustable coupling. 

Stage casings contain the casing bearings which prevent unwanted 

radial pump shaft motion. Each casing encloses diffusor passages. 

These passages convert fluid velocity to pressure. 

Two ten-inch free discharge valves control transient surge 

pressures of water being pumped from the Missouri River to the water 

treatment plant. Each valve is of the fixed-cone, discharge 

regulating type. The valves act as a continuously modulating by-pass 

to control the variables of system flow. Each valve can handle 100% 

of system regulation. Thus, the other valve remains on standby. The 

valves are designed to dissipate fluid energy rapidly. 

Each discharge valve consists of a 45 degree cone attached to 

the main body cylinder by four independent ribs. Flow through the 

valve is regulated by means of a moveable sleeve mounted on the valve 

body. Sleeve movement varies the size of the annular port. Thus, 

flow through the valve is directly proportional to the stroke of-the 

sleeve. l1ovement of the sleeve is controlled by two hydraulic oil 
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cylinders. The cylinders are attached to the downstream end of the 

upper weldment. The weldment functions as a transition piece between 

the 14" header pipe and the 10" valve. 

The kinetic energy of the water through the valve is rapidly 

dissipated by a drop pipe. Dissipation occurs due to friction and 

turbulence incurred by the drop pipe. 

An electro-hydraulic control system maintains valve positions 

without drift and closes the valves on an all-pump trip signal or loss 

of power to the servo-controller. 

The excess water from the free discharge valves is diverted to 

the free discharge box on the downtream side of intake structure. The 

excess water is discharged through a pipe in the bottom of the free 

discharge box back into the river. The amount of water discharged 

from the free discharge box is the amount of water which is not 

necessary to maintain system pressure. 

The intake structure has two types of systems to provide freeze 

protection for the intake. Electric boilers warm stilling basin water 

and spray wash heaters warm screen wash water. Two Coates electric 

boilers provide shell side boiler heat exchanger water. The shell 

side water warms incoming stilling basin water, which flows to the 

intake pump bays for freeze protection. These boilers are designed 

for heating to 5000 KV, using a 3-Phase, 60Hz power system at 4160 

volts. 
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Two horizontal shell, tube-type heat exchangers provide a heat 

transfer interface between boiler and "stilling basin to pump" bay 

water. 

Three in-line electric heaters warm screen wash water for freeze 

protection. One heater is provided for each traveling screen. These 

heaters are used when temperature requirements dictate. The heaters 

are 120V, single phase, 60 Hz and generate 200 KW of power. 

2.3.2. Intake Operation 

Two intake pumps will normally satisfy plant load requirements. 

During periods of outages only one pump will be operated to provide 

water for essential plant services. 

The following equipment is operated automatically to allow 

sequencing circuits to place the equipment in the proper configuration 

upon intake pump starting and stopping: 

Stop gates and fish gates 

Intake pumps and respective hydraulic discharge valves 

Desilting valves 

Traveling screen wash valves 

Traveling screens operated in forward mode 

Lube water pumps 

Trash handling procedures involve both river currents and 

mechanical systems. The larger trash or debris carried by the river, 

which accumulates on the coarse trash rack, is carried away by the 

river currents and changes in river elevation. 
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Traveling screens block debris and trash small enough to pass 

through the coarse trash rack and prevent it from entering the pump 

wells and consequently the pumps. Any debris larger than 1/2 inch 

square is collected on the traveling screens. Whenever accumulated 

debris on the screens produces a predetermined head differential 

across the screens, the screen wash systems operate automatically. 

The screen wash systems also are operated via an automatic periodic 

timer on an eight-hour cycle to prevent the boot shaft at the lower 

end of the screens from "mucking in". The screen systems shut off 

automatically after a preset minimum period of time. 

The heaviest periods of operation for the traveling screen 

systems are in the fall and spring seasons. At these times debris in 

the river is at a maximum due to either shedding of leaves or rain and 

high water which wash out the backwater areas and streams along the 

Missouri River. During these periods the screens may operate 

continuously to prevent trash buildup. 

A pump bay warming system and inline heating system provide 

traveling screen freeze protection and deicing of screen components. 

The warming system actually minimizes ice formation, while the in-line 

heaters loosen and knock ice already formed from the screens. 

Operator judgment is required to determine whether one or two 

boilers should be placed in operation. However, formal system 

alignment is for two trains of water warming, each train consisting of 

one boiler, one heat exchanger, and one recirculation pump. 
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Heavy ice buildup on the traveling screens may result in 

considerable damage to screens and baskets. The in-line heaters are 

run automatically when freezing or subfreezing temperatures are 

predicted. The heaters energize when intake bay water temperature is 

33°F. 

Normal system alignment is each in-line heater serving each 

respective screen. However, by proper valving, any heater can supply 

any or all screens. 

The Callaway intake structure has been designed for low intake 

velocities. The maximum intake-water velocity at the screens is 

estimated to be 0.6 ft/s at the 1-day 30-year low Missouri River flow 

of 5500 cfs (at 495ft. MSL). Maximum velocity at the screens during 

the minimum river navigation flow of 35,000 cfs (at 501 ft. MSL) will 

be about 0.3 ft/s. 

Each intake pump's stop and fish gates are normally open when 

the intake pump is operating. The gate positions are reversed when an 

intake pump is stopped. Intake pumps A and B include similar 

circuits. However, to open the B fish gate, stop gates B and C must 

be open; to open the A fish gate, stop gates A and B must be open. 

These configurations prevent fish from being trapped in the bays. 

The purpose of the free discharge valves is to maintain system 

pressure at 195 psig. Each valve is capable of 100% system 

regulation; therefore, one valve is operated in automatic while the 

second valve remains on standby. The 195 psig setpoint is established 

with an instrument located near the annunciator panel. The valve 
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control circuit compares setpoint with intake pump discharge header 

pressure and positions the free discharge valve as required to 

maintain this setpoint. 

2.3.3 Intake Hydraulics and River Hydrology 

The main channel of the Missouri River is adjacent to the 

north shoreline in the area of the Callaway intake. The intake 

structure is located along the river bank so that make-up water is 

drawn from the main channel perpendicular to the dominant flow field 

of the river. Flow fields in the main channel of the river are 

turbulent due to the volume of water flowing, the velocity of the 

current, and changes in the river bottom contours. The area in the 

river from which the make-up water is drawn may be defined as the 

"zone of influence" of the intake structure. 

The physical presence of the intake structure, in addition to 

its water withdrawal, affects the natural flow field of the river. 

The area behind the intake structure has been built up, forcing the 

river to flow around the front of the intake structure. This slight 

narrowing of the river forces the water along the north shore to pass 

in front of the intake and has increased the river current velocity 

there. A slow eddy current is caused by the downstream corner of the 

intake. Aside from this small zone of influence, there are no changes 

in flow field resulting from intake structure configuration. 

At any given time the zone of influence is determined by the 

quantity of water withdrawn and the river flow. It can also be 

affected by the combination of intake water pumps which are operating. 
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Due to these variables, the zone is not constant at all times and 

under all operating conditions. Since the intake withdrawal rate is 

small even during periods of low flow, the zone of influence is a 

small area near the bottom of the main channel of the river. 

2.3.4 Entrainment and Impingement Considerations 

The design and construction of the intake structure includes 

several features designed to minimize or reduce impingement and 

entrainment. To minimize impingement, the size of the intake portion 

of the structure has been increased beyond the required design in 

order to reduce the velocities of intake water through the screens. 

Also, to minimize entrainment and impingement, the intake has been 

located so it protrudes into in the main river channel, and water is 

withdrawn from areas located away from shallow and slower moving water 

where the largest populations of aquatic organisms would be expected 

to occur. Water withdrawal by the intake occurs from the depths of 

the main channel where few organisms inhabit. This gives buoyant or 

semibuoyant orgamisms a lesser chance of entrainment. In addition, 

the face of the intake has been aligned parallel to the river flow so 

that the water is withdrawn perpendicular to the river flow. Thus, 

river currents tend to sweep river organisms past the intake 

structure. Finally, the deicing system at the intake structure and 

its spray nozzles have been located so that icing can be controlled at 

the structure and any thermal attraction will be negligible. Thus, 

any heat dissipated at the intake structure will be mixed rapidly and 

reduced within the area of the intake structure. Also, a portion of 

the water pumped will be discharged immediately back to the river from 
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the free disc~arge valves. This will immediately return some of the 

entrained organisms back into the river. 

The portion of river flow withdrawn by the intake structure is 

an important consideration for both impingement and entrainment. The 

percent of river flow withdrawn by the plant is minimal, as shown by 

Table 2.1. This low volume withdrawal helps minimize the number 

organisms exposed to any adverse effects caused by the operation of 

the intake structure. 
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TABLE 2.1 

Percent of Water Withdrawal 1 by the Callaway Plant Inta~e 
Structure during Minimum and Mean Missouri River Flows 

Percent (%) of Percent (%) of 
Minimum Plant Water Mean Plant Water 

Monthly River Withdrawal of Monthly River Withdrawal of 
Month Flow (cfs) Minimum River Flow Flow (cfs) Mean River Flow 

January 4200 2.230 39730 0.236 

February 9400 0.996 52820 0.177 

March 16700 0.561 86870 0.108 

April 23900 0.392. 111700 0.083 

May 25300 0.370 103900 0.090 

June 27000 0.347 118900 0.079 

July 20700 0.452 94050 0.100 

August 14700 0.637 58180 0.161 

September 15600 0.600 62090 0.151 

October 14200 0.660 59480 0.157 

November 12100 0. 774 59810 0.157 

December 6210 1.508 40530 0.231 

1. Water withdrawal calculated conservatively by figuring three pumps operating with a total pumping rate of 
42,000 gpm. 

2. USGS records of Missouri River Flow Rate for Hermann, Missouri 1929 - 1980. 
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3.0 River and Site Characteristics 

3.1 Physical and Hydrological 

3.1.1 Introduction 

The Missouri River in the vicinity of the Callaway intake is 

typical of the lower Missouri. High turbidities of up to 6980 Jackson 

Turbidity Units (JTU) have led to this river being referred to as the 

"Big Muddy". Strong currents, fluctuating water levels, and 

shifting, unstable substrates result in a low diversity of habitat 

types for aquatic organisms. Few permanent islands, backwaters and 

side channels remain in the area due to man's activities of the last 

150 years. Quiet water areas are restricted to areas behind dikes at 

normal river flows. 

The lower Missouri River has been radically altered over the 

last century and a half. Construction and·maintenance of a 9 foot 

deep, 300 foot wide navigation channel has resulted in drastic 

reductions in water surface area and island, chute and backwater 

habitats. Snag removal, dredging, installation of revetment, pile 

dikes, and rock dikes, and flow regulation from main stream reserVoirs 

have all contributed to these reductions. Since 1879, the 31 mile 

stretch between Hermann, Missouri and the Osage River has had a 41% 

reduction in water surface area and a 99% reduction in unconnected 

island surface area (Funk & Robinson 1974). Reduction of islands, 

sandbars and chutes is most notable in areas like the area across from 

Portland, Missouri (Funk & Robinson 1974). 
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Almost 1500 reservoirs occur in the Missouri River drainage 

above Sioux City, Iowa and they provide over 111 million acre feet of 

storage capacity. Flows are regulated from these dams to provide 

between 31,000 cubic feet per second (cfs) and 41,000 cfs at Kansas 

City, Missouri during the navigation season (Slizeski ~ al. 1982). 

3.1.2 Hydrology 

The Missouri River flows southeasterly from Three Forks, 

Montana for 2315 miles, draining about 529,000 square miles before 

joining the Mississippi River near St. Louis, Missouri. The nearest 

gauging stations to the Callaway intake are the U.S. Geological Survey 

stations at Hermann and Booneville, Missouri. At the Hermann station, 

17 miles downstream of the intake, stream flow records have been kept 

since 1897. The average flow over an 86 year period (1897-1983) was 

80,050 cfs. However, because of the channel alterations and flow 

regulation since 1952, flow records prior to 1952 may not be 

representative. Daily discharge means and ranges by month are 

presented in Figure 3.1. At Booneville, 82 miles upstream from the 

intake, stream flow records have been kept since 1925. Average flow 

for a 58 year period (1925-1983) was 59,260 cfs. 

The Hermann gauge is closest to the Callaway intake. The only 

major tributary to the Missouri River between the site and Hermann is 

the Gasconade River (river mile 104.4). For these reasons, the 

Hermann data are presented as representative of flows and discharges 

at the Callaway intake. The stage discharge rating curve for Hermann 

is presented in Figure 3.2. 
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DAILY MEAN DISCHARGES FOR THE MISSOURI RIVER AT HERMANN 
MEANS AND RANGES Bl MONTH FROM USGS DATA 1929-1960 
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Figure 3.1 Daily Discharge Means and Ranges by Month, 
Hermann, Missouri. 
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Temperatures in the vicinity of the Callaway intake on days 

when icthyoplankton samples were collected are presented in 

Section 4.4.1. 

3.1.3 Logan Creek 

Logan Creek is a small tributary to the Missouri River which 

enters just downstream of the Callaway intake at river mile 114.9. It 

is intermittent during droughts and is essentially a backwater at high 

Missouri River elevations. 

3.1.4 Other Major Tributaries 

Upstream of the intake, the closest major tributary is the 

Osage River at river mile 130. Osage River flow is largely dependent 

on discharges from Bagnell Dam at Lake of the Ozarks. Osage River 

discharge ranges from 373 cfs to 216,000 cfs with an average of 9937 

cfs for the period 1937-1983 measured at St. Thomas, Missouri. 

Downstream of the intake, the closest major tribu~ary is the 

Gasconade River. Flows at Jerome, Missouri range from 254 cfs to 

136,000 cfs, with an average of 2485 cfs for the periods 1903-1905 and 

1922-1983. 

3.2 Water quality 

The Missouri River in the vicinity of the Callaway intake 

structure is a swiftly flowing, turbulent river with a high level of 

suspended sediment. The river experiences heavy silt loading from 

erosion and runoff during storms. The Missouri River has become less 
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turbid since 1945, when the Rivers and Harbors Act authorized major 

navigation, bank stabilization and reservoir construction projects. 

However, the Missouri is still a highly turbid river characterized by 

periodic heavy silt loading, swift currents, shifting and unstable 

substrates, and greatly fluctuating water levels. 

The water quality of the Missouri River near the Callaway 

intake is influenced by agricultural runoff, industrial and municipal 

discharges (CDM 1981, 1982). Fluctuations in the river's flow have 

been shown to influence the chemical constituents of the river. 

Increased river flows (volume) cause lower levels of dissolved solids, 

chloride, BOD and sulfate due to dilution (CDM 1981). High flows were 

found to be associated with higher levels of total suspended solids, 

turbidity, total metals, nitrate, ammonia nitrogen, COD, and coliform 

bacteria (CDM 1981). 

Cold winter water temperatures were found to be associated 

with decreased levels of sulfate, phosphorus, nitrogen, suspended 

solids, and coliform bacteria (CDM 1981). 

A summary of water quality monitoring data from the Missouri 

River near the Callaway Plant is given in Table 3.1. 

All of the water quality parameters analyzed by CDM at the 

Callaway Plant were similar to the data reported for the Cooper 

Nuclear Plant (Missouri RM 532.5); most parameters were within the 

ranges reported for the Cooper Plant (Todd 1980, pp.36-40). 
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Table 3.1 

Comparison of Baseline, Construction and Preoperational Water Quality 
Monitoring Data from the Missouri River near the Callaway Plant, 
1973 through 1982. Vales are in mg/1 Unless Otherwise Indicated . 

.!!!~~gll.!!£.}!PI_i1 1973- -~~l!!!!mher 1975b Construction June 1976- ,.,arch 1980c r_r:~opcra~!~!la1 June 19110 __ .: __ Apr:J.LJ2!!Z.d 
llo. ,.,crtn Range -iio-_--,.;-c:-m Rancae tlo. Mean ~~!~!J~ ____ _ 

Ccncr<~l Water Quality 
AH.allnlty (as Caco 3) 
llOil (!I day) 

23 
23 
Z3 
41 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
23 
53 
23 
23 

146. 
1.3 

105-168 
0.6-2.8 

12-137 
160-246 
261-605 

32-2,206 

139 150. 
75 a 

98-319 
<1-15 
<5-180 

90 
90 
90 
90 
90 
90 
87 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

156. 
a 

90-2.., 
< 1- HI 
<2-4 ·10 COli 

Ho1rdness, TotJ1 
Solids, Jot<~l Dissolved 
Sol ids, lot<~1 Suspended 
Colironns, 1ota1 (1/100 m1s) 
Colifonus, rccal (1/100 mls) 
lurbidi ly 
Specific Conductance (umhos/cm) 
Dissolved Oxyacn 
lcmper.Jlure ( C) 
Chloride 
Sulfate 
Ca I cium 
Iron 
l·l<~~nes ium 
Sodium 

Nutrients 
llilro9cn, 1\mmnnia 
Nitr~gen, Uitrate 
Uilro!Jcn, Tot<~l Kje\tlahl 
Phosphorus, Dissolved or·tho 
l'hnsphorus, lot.rl 

lrolte [I eiiiCII lS 

23 
53 
23 
53 
53 

43. 
211. 
370. 
424. 

a 
a 

146. 
493. 

7.6 
Hi .l 
21. 

120. 
56.0 
9.9 

16.6 
41. 

o. 15 
1.5 
1.8 

a 
0.4-

310-4l,OOO 
288-TtiiC 

16-C..OO 
220-1,500 
5 .l-13. 0 
0.5-30.0 

10-30 
34-192 
36-74 

O.l-66.0 
10.0-19.0 
18.-60. 

0.04-0.33 
0.1-4.5 
0.1-4.9 

<0 .01-0. 93 
0.05-1.40 

75 4 
159 214. 

75 393. 
1!i9 563. 

10 10,56L 
75 a 

159 33'1. 
1-19 46'1. 
149 8.6 
159 JJ.O 

75 19. 
H 112. 

159 64.4 
75 8.3 

159 20.8 
75 4'1.8 

75 a 
75 1.5 
75 a 
75 il 

liM 111·1 

130-350 
56-600 
13-3,240 
1-72,000 
1-7,800 
2-3,100_ 

180-100 
4. J-12. 2 
0.0-28.0 

1-28 
19-195 
10-107 

0.02-45.9 
1.9-37.4 
6.2-86.0 

<0.5-1.7 
0.1-6.5 

<0.02-13.20 
<0.01-0.04 

Ntl 

90 
90 
90 
90 
90 

a 
259. 
481. 
666. 

8,253. 
1,40). 

60. 
63'1. 

9.9 
15.5 
25. 

172. 
63.~ 
8.7 

22.9 
63.2 

a 
0.8 
a 
0.23 
0.1\9 

156-515 
2!:.6-556 

3fl-6,9BO 
130-9<',000 

10-16,000 
5-21!0 

406-902 
4. 8-1-1. ') 
0.4-31.2 

4-40. 
611-240 

36.0-96.0 
0.2-H..Il 

14.0--10.0 
31.0-116.0 

<0. 2-0.7 
0.2-J.O 

<0.3-6.3 
0.05-1.4 
0.12--1. J 

Arsenic 53 a <0.005-0.014 75 a <0.001-0.014 90 a <0.005-0. 3 
Cadmium 53 <1 <11.001-0.027 75 a <0.001-0.016 90 a <0.01-0.011 
Chronriurn 53 a <0.003-0.070 75 a <0.01-0.07 90 a <0.05-0.52 
Copper 53 a <O.OOI-0.00 75 a <0.01-0.014 90 a <0.05-0.1 3 
Lca•l 53 .1 0.005-0.14 75 a •0.001-0.J 90 a <0.005-0.?f> 
11ercury 53 a <0.0001-0.006 75 a <0.00002-0.005 90 a <0.00~-0.0-1!1 
Selenium 53 oJ <0.005 75 a 0.0017-0.012 89 a <0.005-0.0111 

_!;.;z i~n:.!:.c ___________ -'2~3~ __ _.!!.a __ ....:<:.Y...O . .Q02-~J_1..._Z ___ __,7.s __ a. ___ _,._O .. O~o..J6:u.8 ___ ..;z9Q__----4. ___ ,Q,_QI: o. !/.5 __ . __ 

-

w 
I 

-...J 

aMean not calculated due to unknown values below 
detection limits. 

bunion Electric Company (1974, 1975, 1976, undated). 

CMiscellaneous correspondence 1976-1980 
dCDM (1981). 

NM - Not Measured 
TNTC - Too numerous to count 
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3.3 River Ecology 

This section discusses the historical data concerning primary 

productivity, zooplankton, habitat formers, macroinvertebrates, fish 

and other wildlife. 

3.3.1 Primary Productivity 

Phytoplankton are microscopic, photosynthetic algae that are 

capable of rapid reproduction. It is their ability to transform 

radiant solar energy into protoplasm that places the phytoplankton and 

periphyton (the attached algal form) at the bottom of the food chain. 

Phytoplankton of the lower Missouri River characteristically 

occur in low densities and are dominated numerically by diatoms 

(Berner 1951; Damann 1951; Williams 1966; Stern and Stern 1972; Union 

Electric Company 1974; University of Missouri-Rolla 1974). The 

paucity of phytoplankton in the Missouri River is caused by excessive 

turbidity, high current velocity, and the lack of adjoining lentic 

(lake-like) waters (Berner 1951). The harsh conditions of the 

Missouri River are illustrated by their effects on plankton 

populations entering from tributary rivers. Damann (1951) reports 

that plankters entering the Missouri River from tributaries did not 

multiply. A reduction in tributary phytoplankton populations after 

entering the Missouri River was also noted by Ballentine, ~ al. 

(1970). Berner (1951) had earlier suggested that, in the absence of 

backwater areas, plankton production was autogenic, with little 

contribution from tributaries. Ballentine, ~ al. (1970) supported 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 

l 

3 - 9 

the suggestions of others that the Missouri River phytoplankton 

community originates in lentic waters. 

Growth of rooted aquatic macrophytes and periphyton is limited 

in the Missouri River because of high turbidity, shifting substrates, 

and water level fluctuations. For this reason, phytoplankton 

populations contribute most of the primary production in the lower 

Missouri River. Algae are generally considered to be the base 

(primary producers) of aquatic food web, although in many rivers (such 

as the Missouri), allochthonous organic matter may be the main energy 

source. 

Centric diatoms were the most abundant phytoplankters in the 

Missouri River near the Callaway Plant (Camp, Dresser and McKee, Inc. 

(CDM) 1981, pp. 2-9). Stephanodiscus astrea, Microsphina potamos and 

Cyclotella atomus were the three most abundant and persistent centric 

species collected from the Missouri River (CDM 1981, pp. 2-9). All 

three are eutrophic species commonly found in turbid, !otic systems 

(Lowe 1974, pp. 86, 188 and 296; Taylor,~ al. 1980, p. 27). Two 

pennate diatoms, Fragilaria capucina and!· crotonensis, were the 

dominant species in May 1981 when river flow and turbidity were at 

maximum observed levels (CDM 1981, pp. 2-9). Both of these species 

are associated with eutrophic water and!· capucina, the most abundant 

species, is a tychoplanktonic diatom that was probably flushed out of 

tributaries by the increased volume of flow (Lowe 1974, pp. 135 and 

139). 
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The colonial green algae, Dictyosophaerium pulchellum, was 

prevalent during the late summer and early fall (CDM 1981, pp. 2-9) in 

the Missouri River near the Callaway Plant. Species of the 

flagellated chrysophyte, Ochromonas, were most abundant during January 

and February (CDM 1981, pp. 2-9). The phytoplankton community of the 

Missouri River is generally tolerant of eutrophic conditions and heavy 

organic loading with occasional exceptions derived from relatively 

unpolluted tributary sources (CDM 1981, pp. 2-9). 

The phytoplankton species collected during the Camp, Dresser & 

McKee study in the Missouri River near the Callaway Plant (CDM 1981, 

pp. 2-9) were similar to those reported in previous studies (Union 

Electric Company 1974, Table 2.3.2-1; Table 2-1). 

Analysis of variance and Student-Neuman-Keuls multiple range 

tests were run on density, evenness and total phytoplankton abundance 

as well as the densities of selected major algae groups and taxa (CDM 

1981, pp. 2-11). The results of these statistical comparisons support 

the hypothesis that the phytoplankton of the Missouri River near the 

Callaway Plant were not spatially patchy, but rather were reasonably 

homogeneous (CDM 1981, pp. 2-11). 

3.3.2 Zooplankton 

Zooplankton are microscopic animals that obtain their 

nutrition by consuming other zooplankton, primary producers 

(phytoplankton and bacteria) and detritus. Like phytoplankton, 

zooplankton are important food items for larger aquatic organisms such 

as larval fish. Because of the flowing water environment, many 
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zooplankton found in rivers are primarily littoral or epibenthic 

rather than truly planktonic. Typical riverine zooplankton organisms 

include protozoans, rotifiers, cladocerans and copepods (Hynes 1970, 

p. 99) • 

The zooplankton community of the Missouri River near the 

Callaway Plant was comprised of 68 taxa, which included 38 Rotifera, 

18 Cladocera, 16 Copepoda and one Tardigrada (CDM 1981, pp. 3-6). 

Rotifers constitued 84.5 percent of the total zooplankton density 

while cladocerans, copepods, and tardigrads represented 2.4, 13.1 and 

less than 0.1 percent, respectively. The only zooplankters which 

represented 5 percent or more of the annual mean total zooplankton 

density were the rotifers Brachionus angularis, B. calyciflorus, !· 

quadridentatus, and Keratella sp. Copepod nauplii also comprised 7.7 

percent of the total composite. This type of zooplankton community 

was to be expected since rotifers commonly dominate in large rivers 

(Berner 1951, p. 6; Hynes 1970, p. 99; and University of Missouri­

Rolla 1974, p. 463) and Brachionus and Keratella are among the truly 

planktonic rotifer taxa which nearly always dominate large river 

zooplankton (Williams 1966, p. 88; Hynes 1970, p. 99). 

Mean total zooplankton density for all locations for all 

sampling dates was 14 organisms/liter, which is low for a large 

midwestern river. This was not unusual .since the paucity of 

zooplankton in the Missouri River has been well documented (Berner 

1951, p. 4; Hynes 1970, p. 98; University of Missouri-Rolla 1974, p. 

560; and Repsys 1979, p. 58). Monthly mean zooplankton density was 

variable but was generally highest from late spring through summer and 
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lowest in winter. The seasonal distribution of the five dominant taxa 

followed a similar pattern, which indicated that most pulses in total 

zooplankton densities were related to a pulse in one or more of the 

dominant taxa. This seasonal distribution of zooplankton in the 

Missouri River was typical for large midwestern rivers. Zooplankton 

populations in the Mississippi, Ohio and Illinois Rivers were found to 

be minimal in winter and increased in abundance from spring through 

summer (University of Missouri-Rolla 1974, p. 467 and pp. 504-508). 

The results of the Camp, Dresser McKee study (CDM 1981) were 

very similar to previous zooplankton studies conducted on the Missouri 

River near the Callaway Plant (Union Electric Company 1974, pp. 21-23; 

1975, pp. 18 and 19; and 1976, pp. 33-36). In each of the previous 

studies rotifers dominated the zooplankton community, and maximum 

densities (50-70 organisms/liter) usually occurred in late· summer when 

flow and turbidity were low and diatom abundance wa"s high. Minimum 

densities occurred in winter months and were usually less than 10 

organisms/liter. 

3.3.3 Habitat Formers 

Habitat formers are plants or animals characterized by a 

relatively sessile life state which function as 1) a living or' 

formerly living substrate for the attachment of epibiota; 2) a food 

source for shellfish, invertebrates and fish; and 3) sites for 

spawning, nursery, and cover for shellfish, invertebrates and fish. 

Organisms that may qualify as habitat formers are attached 

algae, freshwater sponges, freshwater hydra, bryozoans and rooted 
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vegetation. In the opinion of the University of Missouri-Rolla 

(University of Missouri-Rolla 1974, p. 553), there is no true 

periphyton in the lower Missouri River during flood years. They found 

that structure rocks and pilings showed no growth, because of frequent 

abrupt water level fluctuations, scouring, covering of structure 

surfaces by transported sediments, and low levels of light 

penetration. They surmised that their periphyton measurements were 

for potential periphyton growth under optimum conditions which occur 

rarely, if at all, in the lower Missouri River (University of 

Missouri-Rolla 1974, pp. 553-554). 

Rooted aquatic vegetation is usually found in slow moving or 

standing waters. Past studies (Union Electric Company 1974, p. 24, 

CDM 1981, p. 7-7) stated that no vascular hydrophytes were observed in 

the Missouri River near the Callaway site. Berner (1947) also 

reported a complete absence of rooted aquatic plants in the channels, 

chutes, and backwaters of the Missouri River. He attributed their 

absence to turbidity, water level fluctuations, and the instability of 

the fine river substrates. 

3.3.4 Macroinvertebrates 

Macroinvertebrates (benthos) are the group of aquatic 

organisms that inhabit bottom sediments and consist of the larval 

stages of many types of aquatic insects, worms (oligochaetes), clams 

(pelecypods), snails (gastropods) and a variety of other invertebrate 

animals. Many benthic organisms are predators on other aquatic 

macroinvertebrates as well as fish larvae, while others utilize 
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detritus, algae or other material. They serve as an important source 

of food for many types of fish. 

One hundred benthic macroinvertebrate taxa distributed among 

72 genera and 32 families were identified from 144 Ponar grab samples 

collected at four locations in the Missouri River near the Callaway 

Plant (CDM 1981, pp. 4-7). Oligochaeta and Chironomidae comprised the 

majority of the benthos and were represented by 20 and 33 taxa, 

respectively. Oligochaeta was composed of 9 species of Naididae and 

11 species of Tubificidae. Other aquatic insects comprised 23 genera 

within 21 families. Turbellaria represented a significant portion of 

the benthos at two locations. Other miscellaneous taxa collected were 

isopods, amphipods, sphaerid clams, and the asiatic clam (Corbicula 

manilensis). 

There are few published accounts of the Missouri River benthos 

in the immediate vicinity of the Callaway Plant and, until the study 

by Berner (1951), there had been no published or unpublished data 

concerning the benthic organisms of the Missouri River (University of 

Missouri-Rolla 1974, p. 477). Berner collected Petersen dredge 

samples from the lower Missouri River at 11 sites from the river mouth 

to the Iowa state line between April and November 1945. Only 750 

benthic organisms were found in a total of 130 samples for an 

estimated density of approximately 29 organisms/m2 • In decreasing 

order of abundance, chironomids represented 35%, oligochaetes 20%, 

and Trichoptera 16%. The extremely low productivity (estimated as 0.4 

pounds of benthos per acre) of the sampled habitats were attributed to 

high turbidity caused by high current velocity, shifting substrates, 
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siltation, fluctuating water levels, and the absence of aquatic 

vegetation (Berner 1951, p. 10). 

The University of Missouri-Rolla conducted a baseline study of 

the Missouri River in 1973 (University of Missouri-Rolla, 1974). Five 

locations (from RM 132.5 near Bonnot's Mill to RM 101.4 near 

Gasconade) were established near the present site of the Callaway 

Plant. The mean number of benthic organisms reported from these 

locations was 173 individuals/m2 • These samples were composed of 

Oligochaeta (87%), Ephemeroptera (6%), Chironomidae (4%) and 

Trichoptera (1%). The study ascribed the paucity of benthos to 

channelization, high turbidity, swift currents and shifting substrates 

(University of Missouri-Rolla, 1974, pp 554, 560). 

Recent studies of the Missouri River adjacent to the Callaway 

Plant have reached similar conclusions regarding the benthos of the 

Missouri River, exclusive of dike and revetment habitats (Union 

Electric Company 1974, 1975, 1976). Mean densities ranged from 486 to 

1,320 organisms/m2 and mean biomass values ranged from 827 to 2,483 

mg/m2 • In each investigation, Oligochaeta (mostly Tubificidae) 

represented more than 75 percent of the total benthos. Chironomidae 

were the second most abundant taxa, followed by Ephemeroptera and 

Trichoptera. Channelization, floods, swift currents, high turbidity 

and shifting substrates were found to be the major factors 

contributing to low species diversities, abundance, and biomass (Union 

Electric Company 1974, p. 28; 1975 p 34; and 1976, p 88). 
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A total of 127 taxa were identified in the drifting 

macroinvertebrate samples collected from June 1980 through May 1981 

from the Missouri near the Callaway Plant (CDM 1981, p. 423). The 

number of taxa per location ranged from a low of 85 to a high of 103. 

Mean spatial densities ranged from 97 organisms/100m3 to 156 

organisms/100m3 • Hydropsyche orris was the most abundant species 

collected at each location. Mean annual densities of this organism 

ranged from 18 to 38 individuals/100m3 • 

Of the 127 drifting macroinvertebrate taxa collected, 88 were 

aquatic insects. Chironamidae was the most diverse family of aquatic 

insects present, comprising 35 taxa. Mayflies were the second most 

diverse group of insects, representing 14 taxa distributed among 7 

families. A third diverse group of organisms were the Polychaeta. 

Thirteen species of naiad worms, 7 species of tubificid worms, and 1 

unidentified species of enchaetraeid worm were collected. The highest 

number of taxa (57) was collected in March, and the lowest number of 

taxa (26) was found in July. 

There is very little data available concerning the 

macroinvertebrate drift assemblage of the lower Missouri River (CDM 

1981, pp. 4-39). Berner (1951) calculated that about 64 million 

drifting organisms, weighing about 200 kilograms, passed under the 

Boonville, Missouri River bridge in a 24 hour period in 1946 (Berner 

1951, p. 8). Of 381 drifting organisms collected in the lower 

Missouri River between May and November 1945, Chironomidae comprised 

48%, Plecoptera 9%, Ephemeroptera 12% and Trichoptera 12% (Berner 

1951, p. 8). An intensive drift survey conducted near Fort Calhoun 
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Stati~n (RM 646) from 1973 through 1977 found Hydropsychidae (37%) 

Chironomidae (24%) and Ephemeroptera (14%) the most abundant groups 

(Carter 1977, p.158). 

Union Electric Company (1975) collected drift samples near the 

Callaway Plant in June and September 1974. Species composition in 

drift samples varied greatly from that observed in grab samples 

.collected during the same investigation. The most abundant organisms 

collected were Stenonema sp., Hexagenia sp., Chaoborus sp. and 

Polypedilum sp. All of these organisms, except Hexagenia sp., were 

common or abundant in similar seasonal samples. However, drift 

densities (about 5 organisms/100m3 ) were one-tenth of the minimum 

drift density of 50 organisms/100m3 found in the CDM (1981) 

investigation. 

3.3.5 Fish 

The abundance and diversity of fish in the Callaway Plant area 

of the Missouri River are determined by the physical habitats present, 

water quality, and the populations of organisms in other portions of 

the food web. Many larval fish species feed on plankton as fry, but 

feed on aquatic insects or other fish as adults. Adult fish may act 

as primary consumers by feeding on phytoplankton; secondary consumers 

by feeding on zooplankton or benthic organisms; or tertiary consumers 

by feeding strictly on other species of fish. 

Funk and Robinson (1974) did an extensive literature review 

and found that 63 species of fish have been collected from the 

Missouri River. They did not include species that were collected only 
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in the mouth of tributary streams and were believed to be more 

characteristic of the tributary than the main river. They summarized 

their literature study by stating that the fish population of the 

river has become dominated by a few species adapted to survival in the 

swift, turbid stream and that diversity of the population has declined 

as habitat has become less varied and diverse. Spectacularly large 

specimens of lake sturgeon and paddlefish have not been taken for many 

years. The lake sturgeon has virtually disappeared, the paddlefish 

has declined drastically and the blue catfish now makes up only a 

small part of the total population. Crappie, sunfish, black bass and 

saugers, which once made up a considerable portion of the population, 

now are seldom taken. The exotic carp increased dramatically soon 

after introduction, apparently at the expense of the native buffaloes 

and carpsuckers, and has remained dominant. The flathead catfish may 

be declining in the river at present; the channel catfish is the only 

major species besides the carp which seems to be increasing in 

abundance. These changes have paralleled the physical changes in the 

river and, while proof of a cause and effect relationship is lacking, 

the circumstantial evidence of a direct relationship between decreased 

diversity in the habitat and decreased diversity in the fish 

population is very strong. 

A study of the fish populations in the Missouri River near the 

Callaway Plant was conducted from June 1980 through May 1981 by Camp, 

Dresser & McKee (1981). A total of 2950 fish comprising 43 taxa was 

collected in the Missouri River by all sampling methods during this 

study. Electroshocking in the Missouri River was by far the most 
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effective sampling method for both total numbers and diversity. Fifty 

seven percent of the total catch (1670 fish) and 32 species were 

collected by this method. Catch-per-effort ranged from a low of 0.09 

fish/minute in August to a high of 3.39 fish/minute during May. 

Average catch-per-effort for the year was 0.95 fish/minute. Although 

catch-per-effort was generally low, the rates are typical of the lower 

Missouri River. In 1979, catch-per-effort at Cooper Nuclear Station 

(RM 532.5) averaged approximately 0.6 fish/minute (King 1980, p. 110). 

During previous studies for the Callaway Plant, high water greatly 

hampered electroshocking effectiveness and the method was discontinued 

(Union Electric Company 1975, p. 24). 

Seining accounted for a total of 603 fish comprising 15 taxa, 

many of which were not readily collected by other sampling methods 

(CDM 1981, pp. 5-9). Two species, the emerald shiner (Notropis 

atherinoides) and the red shiner (N. lutrensis), comprised 72 percent 

of the specimens from seine collections. Gill netting accounted for 

13 percent of the total catch (387 fish), comprising 18 species. This 

gear type was almost singly selective for one species, the shovelnose 

sturgeon (Scaphirhynchus platorynchus). Trap netting was the least 

effective technique employed during the Camp, Dresser & McKee study 

(1981). Less than 10 percent of the total catch (290 fish) was taken 

by this method. Trap nets captured 23 species but appeared to be most 

selective for catfish species and freshwater drum (Aplodinotus 

grunniens). 

Ten fish species were collected during the Camp, Dresser & 

McKee study (1981) which were not reported from previous river 
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collections near the Callaway Plant (Union Electric Company 1976, pp. 

73-76). The most notable of these were the rainbow smelt (Osmerus 

mordax), an exotic species, and the sicklefin chub (Hybopsis meeki), 

presently listed as rare in Missouri (Nordstrom,~ al. 1977; p. 28). 

Other uncommon species collected were blue sucker (Cycleptus 

elongatus), stonecat (Noturus flavus) and walleye (Stizostedion 

vitreum). Although species composition has differed from previous 

studies near the Callaway Plant, major components of the river's fish 

community have remained similar (CDM 1981, pp. 5-21). Differences in 

species composition generally did not include species associated with 

big river systems but were primarily limited to species in other 

faunal classifications. Despite rigorous sampling efforts in the 

Missouri River near Callaway, fish population densities were very low, 

primarily due to the harsh environment of the lower river caused by 

high turbidity, strong currents and the paucity_ of spawning and/or 

preferred backwater areas (CDM 1981, pp. 5-41). 

3.3.6 Wildlife 

Resident vertebrate wildlife populations in the vicinity of 

the Callaway intake area are limited since much of the adjacent lands 

are used for agricultural row crops and the river is channelized. The 

forest margins along the river banks, backwaters behind dikes, 

sandbars, forested islands and pastures are the major areas for 

resident vertebrate wildlife. Beaver, turkey, raccoon, rabbit and 

small duck populations (mallards, wood ducks, etc.) have been observed 

near the Callaway intake. During low river elevations Canada geese 

have used the large sandbar downstream of the intake on the south side 
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of the river. Fall and spring bird migrants have been observed in the 

vicinity of the intake. Resting areas for these migrating birds 

include dike fields during normal or low water elevations, backwater 

areas formed in fields and lowlands during and after flooding, or old 

side channels of the river. The immediate vicinity of intake and 

discharge does not contain vegetation or habitat which would attract 

or hold large numbers of migratory waterfowl or resident vertebrate 

wildlife. 
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4.0 Entrainment Study 

4.1 Objectives 

Objectives of the entrainment study were to document the 

density, composition and spatial and temporal distribution of 

icthyoplankton in the Missouri River in the vicinity of the Callaway 

Plant. These data were used to calculate estimates of actual- and 

worst-case entrainment by the plant. 

Entrainment estimates are expressed as percent entrainment 

relative to icthyoplankton transport. Percent entrainment estimates 

help demonstrate that best available technology (BAT) was used to 

design the intake to minimize adverse environmental impact to the 

aquatic ecosystem. 

4.2 Materials and Methods 

4.2.1 Collection Site Locations and Descriptions 

Three parallel zones which encompassed the entire width of the 

river between RM 116 and the intake (RM 115.4) (Figure 4.1) were 

sampled weekly from April 1, 1984 through September 23, 1984. All 

three zones shown in Figure 4.1 were bounded on the upstream (west) 

end by an imaginary line perpendicular to the shore at the 116 mile 

marker and on the downstream end by an imaginary line perpendicular to 

the shore at the downstream edge of the intake (RM 115.4). Zones were 

designated as B2, B1 and B3 because these were the designations used 

in preoperational studies (CDM 1981, 1982). Throughout the remainder 
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of the document these same zones will be referred to as north _(B2), 

middle (B1) and south (B3) zones. 

The north zone (B2 in Figure 4.1) is the zone closest to the 

intake and will be considered representative of the "zone of 

influence". Samples were collected along a path parallel to the bank 

and the face of the intake. The downstream portion of each haul put 

the boat as close to the face of the intake as possible without 

colliding (2-3 meters). 

The middle zone (B1 in Figure 4.1) was the geometric center of 

the river on the sample day. The path for this haul was parallel and 

equidistant between the paths for the other two zones. 

The south zone (B3 in Figure 4.1) was parallel to the south 

shore and just off the ends of the wing dikes under normal flows. 

During high flow conditions, such as those experienced often in 1984, 

this zone shifted south so that hauls were taken over the tops of the 

dikes. 

The three zones were situated to divide the surface of the 

river into thirds on a sampling day and the south and middle zones 

shifted somewhat because of this. The north zone was consistently the 

same relative to the intake and north shore regardless of stage. 

4.2.2 Sampling Methods 

Paired 0.5 meter diameter conical nets with No. 0 "Nitex" mesh 

(0.570 micron openings) were mounted on frames to simultaneously 

sample on each side of a 18 foot boat. Each net was fitted inside 
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with a calibrated model 2030 General Oceanics flowmeter. The 

starboard net had an identical flowmeter on the outside. Inside 

meters were used to calculate the volume of water sampled and readings 

were compared with the outside meter to check for net clogging or 

back-flushing. 

Nets had a 27 in. deep cylindrical section of Nitex sewn in at 

the mouth to reduce back-flow. Nets were made by Ernest Case Company 

and cod end collection buckets were WILDCO 47-F64 !-liter plastic with 

583 micron steel mesh screen. 

Each of the two net hoops were welded to 10 foot long box 

steel arms with holes for pivot pins spaced at 6" intervals. Pivot 

pins held each net on the end of a midship box steel cross bar so that 

each net could be pivoted in and out of the water at the beginning and 

end of a collection (haul). 

Nets were deployed and retrieved simultaneously on both sides 

of the boat and all meters were read between hauls. Hauls were made 

with the boat moving downstream, with the engine at about 1100 rpm, 

between the·ll6 mile marker and the downstream corner of the intake at 

river mile 115.4. Three consecutive hauls were made in each of the 3 

zones on each sample day for a total of 18 discrete samples per day 

and 468 total samples during the 26 week sample period. 

After each haul, nets were carefully rinsed from the outside 

of the net by swishing in the river and use of a pump with hose 

attached before being brought aboard. Net contents were rinsed with 

squirt bottles into a flat pan and then placed in a discretely labeled 
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16 oz. polethylene sample jar. Each jar was marked with a discrete 

sample (ID) number and a label was placed inside the jar. This label 

included ID number, plant, date, zone, side of boat (L or R), 

replicate number (in that zone for that day, 1-3), number of jars used 

for that sample, and the collector's name. Samples were preserved in 

the field with 10% formaldehyde. 

Field data was recorded on data sheets which included the 

following information for each sample collected: 

ID, date, plant, zone, net number, side/replicate, flow meter 

ID number, start and finish flowmeter readings, number of jars 

used for the sample, start time, stop time, river stage, water 

temperature, outside flowmeter ID numbers and start and finish 

readings, and any remarks. 

Samples were stained, rinsed and all visible icthyoplankton 

were separated from detritus at the laboratory in St. Louis. Rose 

Bengal was used to stain eggs and larvae and an illuminated magnifier 

was used to make them more easily visible. 

Processing sheets were filled out in the lab for each sample 

and included the following: sample ID, number of jars, start date, 

completion date, initials of sorter, different taxon sorted and number 

of each, number of eggs, and general comments. Taxa that were 

distinctly different from a sample were sorted into separate petri 

dishes or jars, marked with the sample ID and designation (name or 

number) and preserved for further identification and measurement in a 

75% alcohol, 20% water and 5% glycerine solution. 
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All larvae and eggs were identified to the lowest possible 

taxon and measured to the nearest 0.1 mm using a dissecting microscope 

fitted with an ocular micrometer and polarizing filters. Specimens 

were placed into the following life stages: egg, prolarva (yolk sac), 

larva (yolk absorbed but fin compliments incomplete), and juvenile 

(full compliment of fin arrays). All specimens were kept for future 

reference. 

Specimens were identified with the aid of keys by May and 

Gasaway 1967; Taber 1969; Hogue, ~ al. 1976; and Auer 1982. 

Bench processing sheets were filled out with the following 

information: ID, jar number, species code, life stage, size, sorter, 

identifier, confirmer, disposition of specimen, completion date, and 

remarks. 

4.2.3 Entrainment Rate Calculations 

Entrainment rates were calculated by the following method. 

The volume of water sampled on each haul in each net was calculated by 

converting flow meter counts to distance traveled and multiplying by 

the area of the net mouth opening. 

Percent entrainment was calculated using a slight modification 

of the methods in Mathematical Methods to Evaluate Entrainment of 

Aquatic Organisms by Power Plants (U.S. Fish and Wildlife Service 

1977) where: 
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mean number of larvae entrained 
per unit time 

"'"m-::e-::a-::n:--n:-u...Jm.,b-e-r-o;;.;f;;:-;-';"la..;;..;;;;rv=a-e----;d:-r-:i"":'f:-:t-:i:-n-g- X 100 
with the river per unit time 

Let: Cz = mean concentration of larvae per m3 for each zone (north, 
south and middle) calculated from all six samples in the 
respective zone for that date. 

Cr = mean concentration of larvae per m3 for the entire river 
cross section (average of all 18 samples for that date). 

Cp = mean concentration of larvae in the intake water in m3 

(mean concentration in north zone on a date). 

Qr = river flow (discharge) in m3 per second for that date, 
calculated by using Hermann discharge for that day minus 
Gasconade discharge (USGS data) for that day. 

Qp =mean flow through intake (m3 /sec) for that day, from 
operating data. 

The mean number of larvae and eggs per second passing the intake is: 

CrQr 

The mean number being withdrawn is: 

CpQp 

The % entrainment rate (same as mortality rate assuming 100% mortality 
of entrained organisms) is: 

Cp Qp 
Cr Qr X 100 

Volume of water sampled for density calculations were measured using a 
General Oceanics flowmeter with a standard rotor. 

difference in count x rotor 
Distance in meters = constant (22,873) 

999999 

Volume of water filtered in m3 = 

3.14 X net diameter in m2 

4 X distance travelled in meters 
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number of larvae and eggs in sample _ 
volume sampled in m3 - larvae and egg 

density/m3 

Worst-case entrainment calculations were based on a maximum 

intake withdrawal rate with three pumps running, icthyoplankton 

density in the zone of influence with a transport rate using average 

densities of all zones, and the record low river flow for the period 

of record during the time of icthyoplankton presence. 

To calculate entrainment estimates, Gasconade River discharges 

at Jerome, Missouri were subtracted from Hermann discharges for that 

day. The stage discharge rating curve for Callaway based on these 

adjusted discharges and actual stage measurements at the intake are 

presented in Figure 4.2. The discharge estimates for Hermann and 

Callaway for the entrainment sampling period of 1984 are compared in 

Figure 4.3. 

4.3 Results 

The Callaway icthyoplankton sampling program was conducted 

weekly from April 2, 1984 through September 24, 1984. The sampling 

period included the entire period in which fish eggs and larvae were 

likely to exist. Eggs and larvae were first collected on May 1 and 

none were collected after September 10. Density values are expressed 

as number per 100m3• The mean quantity of water filtered on a given 

day was 1666 m3 (range 1028 m3 to 2155 m3) with a total of 43314 m3 

sampled during the entire 26 weeks. Each of the 468 individual 

samples filtered a mean quantity of 92.6 m3 with a range of 33 m3 to 

161m3• 
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Figure 4.3 RIVER DISCHARGE COMPARISONS BETWEEN CALLAWAY AND HERMANN 
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4.3.1 Species Composition Abundance and Densities 

A total of 3541 'fish and 195 eggs were sampled representing at 

least 26 taxa (Table 4.1). Four taxa comprised over 85% of the total 

taxa sampled. These predominant taxa were: freshwater drum (54.12%), 

gizzard shad (15.44%), carp (8.78%), and other minnows (6.69%). No 

specimens of rare, threatened, or endangered species listed for 

Missouri Waters (Missouri Department of Conservation 1977), or 

included on the U.S. Fish and Wildlife Service List of Endangered or 

Threatened Wildlife (U.S. Dept. of the Interior 1975) were found at 

the Callaway Plant. Because some specimens were identified only to 

the genus or family level or were unidentified, the possibility does 

exist that some rare species were included in the collection. The 

lack of rare fish (with the exception of the sicklefin chub) in adult 

fish samples in this study and previous studies in the same area makes 

the presence of rare eggs or larvae unlikely. 

Number collected, mean density per 100 m3 and percent frequency 

of occurrence in the 244 samples that contained icthyoplankton are 

shown in Table 4.2. 

Total specimen frequencies for all taxon combined by date with 

zones compared are shown in Figure 4.4. 

Mean density values by zone on each sampling date for all taxon 

combined and for the 5 most abundant taxon are presented in Figure 

4.14 and Figures 4.6 through 4.10, respectively. 



Common 
Name 

Unidentified Egg 
Unidentified Yolk Sac Larva 
Unidentified Larva 
Unidentified Juvenile 
Damaged Larva 
Paddle fish 
Shortnose Gar 
Gizzard Shad 
Goldeye 
Goldeye or Mooneye 
Carp 
Speckled Chub 
Minnow Family 
Buffalo Species 
Sucker Family 
Sea Bass Family 
Bluegill 
White Crappie 
Spotted Bass 
Sunfish Species 
Crappie Species 
Sunfish Family 
Sauger 
Perch Family 
Freshwater Drum 
Freshwater Drum Egg 

Table 4.1 
Taxon Frequencies for Icthyoplankton Collections 

Callaway May 1 - September 10, 1984 

Scientific 
Name Number 

Unidentified Egg 55 
Unidentified Prolarva 23 
Unidentified Larva 4 
Unidentified Juvenile 1 
Damaged Larva 1 
Polyodon spathula 1 
Lepisosteus platostomus 1 
Dorosoma cepedianum 577 
Hiodon alosoides 105 
Hiodon species 1 
Cyprinus carpio 328 
Hybopsis aestivalis 1 
Cyprinidae 250 
Ictiobus species 4 
Catostomidae ll8 
Percichthyidca 5 
Lepomis macrochirus 5 
Pomoxis annularis 5 
Micropterus punctulatus 1 
Lepomis species 28 
Pomoxis species 28 
Centrarchidae 27 
Stizostedion canadense 2 
Percidae 3 
Aplodinotus grunniens 2022 
Aplodinotus grunniens Egg 140 

3736 

Percent 
Of Total 

1.47 
0.62 
0.11 
0.03 
0.03 
0.03 
0.03 

15.44 
2.81 
0.03 
8.78 
0.03 
6.69 
0.11 ""' 
3.16 

I 
I-' 

0.13 N 

0.13 
0.13 
0.03 
0.75 
0.75 
o. 72 
0.05 
0.08 

54.12 
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Table 4.2 

Taxon Frequencies, Mean Densities and Percent 
Frequency of Occurrence 

Callaway 1984 

Mean 
Density 
Per 100 

Taxon Number Cubic Meters 

Freshwater Drum 2022 22.69 
Gizzard Shad 577 5.43 
Carp 328 4.56 
Minnow Family 250 23.24 
Freshwater Drum Egg 140 1.86 
Sucker Family 118 1.95 
Goldeye 105 5.38 
Unidentified Egg 55 1.70 
Sunfish Species 28 1.68 
Crappie Species 28 2.22 
Sunfish Family 27 1.05 
Unidentified Yolk 23 1.14 

Sac Larva 
Sea Bass Family 5 0.97 
Bluegill 5 1.34 
White Crappie 5 2.09 
Unidentified Larva 4 1.75 
Buffalo Species 4 1.10 
Perch Family 3 0.95 
Sauger 2 1.27 
Unidentified Juvenile 1 1.50 
Damaged Larva 1 0.87 
Paddle fish 1 0.90 
Shortnose Gar 1 1. 77 
Goldeye or Mooneye 1 1.88 
Speckled Chub 1 o. 72 
Spotted Bass 1 0.96 

Total 3736 70.97 

Percent 
Frequency 

of 
Occurrence 

37 
46 
32 
34 
30 
29 

9 
17 
10 

9 
2 
1 

1 
1 
1 
1 

<1 
(1 
<1 
<1 
<1 
<1 
<1 
(1 
<1 
<1 



Figure 4. 4 ICTHYOPLANKTON FREQUENCIES BY DATE 
ZONES INDICATED ALL TAXON COMBINED 
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The entire raw data base for the study is presented in Appendix 

B. Specimen frequencies by date with life stages indicated are 

presented in Figure 4.5. 

A total of 2022 freshwater drum were collected with a mean 

density of 22.7/100 m3 (Table 4.2) and a range of 0.6 to 157 per 100 

m3• Most of the drum sampled were juveniles (Figure 4.15) which would 

probably not be as susceptible to entrainment as larvae. For the 

purposes of estimates, all drum sampled were considered as 

"entrainable". 

Drum first appeared in the samples on June 4 and were not 

sampled after August 27. Drum densities peaked in mid-July at an 

average density of 128/100 m3• Drum appeared in 90 of the 244 samples 

that contained icthyoplankton for a percent occurrence of 37%. Drum 

densities compared between zones show the south zone and north zone 

(zone of influence) both having the highest mean densities on a date. 

Middle zone densities peaked at almost half of the other zone 

densities (Figure 4.6). 

A total of 577 (Table 4.1) gizzard shad were collected with a 

mean density of 5.43/100 m3 (Table 4.2) and a range of 0.6 to 24 per 

100m3• Shad were collected in 113 of the 244 samples that contained 

icthyoplankton for a 45 percent occurrence. 

Gizzard shad were collected from May 14 through August 6 

(Figure 4.7). Mean zone densities peaked at 14/100 m3 in the south 

zone during late June. There were lesser peaks in the north zone 

(zone of influence) during mid-June and late June as well as early 
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Figure 4.6 MEAN ZONE ICTHYOPLANKTON DENSITIES COMPARED 
FOR EACH DATE SAMPLED--BY DOMINANT TAXA 
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Figure 4. 7 MEAN ZONE ICTHYOPLANKTON DENSITIES COMPARED 
FOR EACH DATE SAMPLED--BY DOMINANT TAXA 
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Figure 4.9 MEAN ZONE ICTHYOPLANKTON DENSITIES COMPARED 
FOR EACH DATE SAMPLED--BY DOMINANT TAXA 
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Figure 4 .1o MEAN ZONE ICTHYOPLANKTON DENSITIES COMPARED 

tl u 
" B 
E 
A 

p 
E 
R 

1 
0 
0 

c 
u 
B 
I c 
tl 

6.0 

5.5 

5.0 

11.5 

11.0 

3.5 

3.0 

2.5 

" ,, 

FOR EACH DATE SAHPLED--61 DOHIHANT TAXA 
CALLAHAY 19811 

~ .. 
' \ 
\ 
\ 

\ 
\ 
' \ 

\ 
\ 

\ 
\ 

\ 

FRESIIHRTER DRUH EGG 

' 
,...4\ ..... \ ,, ' ,, ' 

," ~ ..... ' ,, \ 

\ 
\ 

\ 
\ 

\ 
\ 
\ 

\ 
\ 
'\ 
\ 
' " \ 

\ 

' \ ' . '\ -"= .... ~-"""" .... ' ~, ~ ,f .. II~~ 
' ,... • "'b .......... 
Ill"" 

iii if II I ij II I if lit ij II I II II I lj iff II II I ij Ill II il I tj II I II it iij II I II II itjii I II II I if II f II IIi II if I I iii I II II I II II I 1111 I II II ilj 

liiHRYBII 211HAYBII 03JUN611 13JUN611 23JUNOII 03JULBII l3JUL811 23JULBII 02AUGBII l2AUGBII 22AUGBII DlSEPBII llSEPBII 

DATE 

LEGEND1 ZONE ~ tiiDDLE ~-o·o NORTII .......... SOUTH 
NORTII ZONE=ZONE Of INFLUENCE 



4 - 22 

July. Middle zone densities were consistently lower with the only 

peak in mid-July (Figure 4.7). 

Carp were the third most abundant taxon with a total of 328 and 

3 3 a mean density of 4.6/100 m with a range of 0.7 to 25.7 per 100m • 

Most of the fish identified as carp were juveniles since the minnow 

family is difficult to identify to species when the specimens are 

larvae. These juvenile carp were also considered "entrainable" even 

though some were probably capable of avoiding the intake. Carp were 

collected in 79 of the 244 samples when larvae or eggs were present 

for a 32% occurrence. 

Carp were sampled from May 22 through August 6 and peaked 

during July (Figure 4.8). 

Mean zone densities were highest during mid-July in the middle 

zone. An earlier but lower peak was seen in the first part of July in 

the north zone and a smaller peak in the south zone simultaneously 

with the middle zone peak (Figure 4.8). 

Minnow species that were identified only to family made up 6.7 

percent of the total taxon with a total of 250 specimens (Table 4.1). 

The mean density of minnow species (other than those identified as 

carp) was 1.9/100 m3 with a sample range of 0.6 to 21 per 100m3 • 

Unidentified minnow species were collected in 83 of the 244 samples 

that contained icthyoplankton for a 34% occurrence. 

Unidentified minnows were collected from May 22 through 

September 10 with peaks during late to mid-June (Figure 4.9). 
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Inclusion of more than one species makes these peaks difficult to 

interpret. 

Zone mean densities by date peaked in the north zone on June 8 

at almost 14/100 m3 with a lesser peak in the south zone at the same 

time of 6.4/100 m3• The peak in the middle zone was later in early 

July and slightly higher than the south zone peak (Figure 4.9). 

The fifth most abundant taxon was freshwater drum eggs with a 

total of 140 specimens (Table 4.1) and a mean density of 1.9/100 m3 

(Table 4.2) with a sample range of 0.6 to 6 per 100m3 • Drum eggs 

were collected in 74 of the 244 samples that contained icthyoplankton 

for a 30% occurrence. 

Drum eggs were collected from May 14 through September 10 and 

peaked in density during mid-June and again in mid-August (Figure 

4.10). 

Zone densities were highest in the north zone during mid-June 

and peaked again at a much lower density in mid-August (Figure 4.10). 

Unidentified sucker species ranked sixth in abundance with a 

total of 118 specimens at a mean density of 1.9/100 m3 and a sample 

range of 0.7 to 8 per 100m3• Catastomids are difficult to identify 

as adults due to errors in fact interpretation and omission in 

classification (Hubbs, 1930) and lack of interspecific differences in 

meristic features such as scale and fin ray counts (Robins and Rainey, 

1956). Because larval fish identification relies on meristic 

differences, suckers were identified only to family in this study. 
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Literature exists to discern buffaloes from redhorses but there are 

contradictions. 

Unidentified suckers were collected May 7 through September 4 

and occurred in 72 of 244 samples for a 29% occurrence. 

Zone mean densities peaked in the south zone during mid-July in 

the north zone in early July and in the middle zone in mid-August 

(Figure 4.11). Again, as with unidentified minnows, the probable 

combination of several species complicates and lengthens the density 

and occurrence plots. 

Goldeye were the seventh most abundant taxon with a total of 

105 (Table 4.1) specimens and a mean density of 5.3/100 m3 (Table 4.2) 

3 with a sample range of 0.8 to 19 per 100 m • Goldeye were collected 

in only 22 of 244 ichtyoplankton containing samples for a 9% 

occurrence. Goldeye were collected from May 22 through June 4 or for 

only 3 weeks which accounts for the relatively high density (Figure 

4.12). Goldeye mean density peaked in the north zone on May 22 at 

over 14/100 m3 and were below 2/100 m3 in the other two zones for the 

entire period of occurrence (Figure 4.12). 

Unidentified eggs made up the eighth most abundant taxon with 

55 specimens and a mean density of 1.7/100 m3 with a sample range of 

0.7 to 6 per 100m3• Unidentified eggs were collected in 41 samples 

that contained icthyoplankton for a 17% occurrence. 
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Figure 4.11 MEAN ZONE ICTHYOPLANKTON DENSITIES COMPARED 
FOR EACH DATE SAMPLED--BY DOMINANT TAXA 
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Unidentified eggs were collected from May 1 through September 4 

with three major peaks (Figure 4.13). Mean zone densities were 

highest in the middle zone during late May but were collected more 

often and at greater densities in the other two zones. The south zone 

had the greatest average density over the entire sample period 

followed by the north zone (Figure 4.14). 

The remaining 18 taxa made up the other 5% of the total taxon. 

These include unidentified prolarvae (23), larvae (4), and juveniles 

(1) (Table 4.1). 

Mean zone densities of all taxa combined are presented in 

Figure 4.14. The peak of densities in mid-July is largely due to the 

many juvenile freshwater drum that were sampled. 

4.3.2 Larva Length Distribution 

Analysis of length distribution of major taxa provide an 

indication of spawning period and/or locality (Fig. 4.15-4.20). 

Length data for all taxon are presented in Appendix B.2. Mean lengths 

and ranges of all taxa are presented in Table 4.3. 

4.3.3 Entrainment Results 

Estimated mean entrainment rates are presented in several ways. 

The mean of rates calculated from each sample that contained 

icthyoplankton is presented by taxon and totaled in Table 4.4. This 

table also includes the means for density, entrainment, and percent 

entrainment of a transport rate. Taxon that were not collected in the 

zone of influence (north zone) did not have entrainment estimates 



Figure 4.13 MEAN ZONE ICTHYOPLANKTON DENSITIES COMPARED 
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Figure 4.14 MEAN ZONE ICTHYOPLANKTON DENSITIES COMPARED 
FOR EACH DATE SAHPLED--ALL TAXA 
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Figure 4 .1a DOMINANT SPECIES LENGTH FREQUENCIES 
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Figure 4. 2o DOMINANT SPECIES LENGTH FREQUENCIES 
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Table 4.3 
Taxon Mean Lengths and Ranges 

Callaway 1984 

Mean Length 
Or Diameter Minimum Maximum 

Taxon Number In MM Size Size 

Freshwater Drum 2022 30.13 2.6 114.0 
Gizzard Shad 577 21.14 3.6 54.0 
Carp 328 42.51 8.3 148.0 
Minnow Family 250 B. 71 4.1 30.0 
Freshwater Drum Egg 140 1.50 1.3 2.5 
Sucker Family 118 6.79 2.5 31.0 
Goldeye 105 10.96 7.2 14.0 
Unidentified Egg 55 2.30 1.0 8.0 
Sunfish Species 28 8.90 3.7 22.0 
Crappie Species 28 10.72 4.3 24.0 
Sunfish Family 27 6.44 3.2 18.8 
Unidentified Yolk Sac Larva 23 3.98 2.3 7.8 
Sea Bass Family 5 19.82 7.5 32.0 ol::>o 

I 
Bluegill 5 21.08 11.4 32.0 w 

0\ 
White Crappie 5 23.00 17.0 29.0 
Unidentified Larva 4 8.37 4.9 11.4 
Buffalo Species 4 20.77 19.2 22.6 
Perch Family 3 6.67 5.5 7.8 
Sauger 2 6.40 6.0 6.8 
Unidentified Juvenile 1 20.00 20.0 20.0 
Damaged Larva 1 3.00 3.0 3.0 
Paddle fish 1 7.60 7.6 7.6 
Shortnose Car 1 48.00 48.0 48.0 
Goldeye or Mooneye 1 10.50 10.5 10.5 
Speckled Chub 1 46.00 46.0 46.0 
Spotted Bass 1 61.00 61.0 61.0 

3736 
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Taxon 

Freshwater Drum 
Gizzard Shad 
Carp 
Minnow Family 
Freshwater Drum Egg 
Sucker Family 
Goldeye 
Unidentified Egg 
Sunfish Species 
Crappie Species 
Sunfish Family 
Unidentified Yolk Sac Larva 
Sea Bass Family 
Bluegill 
White Crappie 
Unidentified Larva 
Buffalo Species 
Perch Family 
Sauger 
Unidentified Juvenile 
Damaged Larva 
Paddle fish 
Shortnose Gar 
Goldeye or Mooneye 
Speckled Chub 
Spotted Bass 

Table 4.4 
Taxon Mean Densities - Entrainment - Percent Entrainment - Worst Case 

(Worst Case = Actual Densities With Record Low Flow - 416.3 CMS 
During April-September Period of Record) 

Mean 
Number Mean Mean Entrainment Percent 
Sampled Density/100 Cubic M Fish/Sec Entrainment 

2022 22.69 0.65 0.08 
577 5.43 0.15 0.05 
328 4.56 0.12 0.06 
250 3.24 0.10 0.05 
140 1.86 0.06 0.10 
118 1.95 0.06 0.05 
105 5.38 0.21 0.08 
55 1.70 0.04 0.06 
28 1.68 0.06 0.05 
28 2.22 0.08 0.06 
27 1.05 0.03 0.08 
23 1.14 0.03 0.06 

5 0.97 0.03 o.os 
5 1.34 0.04 0.09 
5 2.09 
4 1. 75 0.06 0.05 
4 1.11 0.03 0.05 
3 0.95 
2 1.27 
1 1.50 0.04 0.04 
1 0.87 0.02 0.14 
1 0.90 
1 1.77 0.05 0.04 
1 1.88 
1 o. 72 
1 0.96 0.03 0.07 

3736 

Worst Case 
Percent 

Entrainment 

0.46 
0.44 
0.44 
0.49 
0.49 
0.48 
0.64 
0.42 
0.53 
0.61 
0.53 ~ 
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calculated. Entrainment and percent entrainment for these six taxon 

would be similar to species adjacent to them in Table 4.4. 

Mean entrainment rates for each taxon did not exceed 0.65 

fish/second (Table 4.4). The range of species entrainment rates 

calculated from individual samples ranged from 0.021 to 4.03 

fish/second (freshwater drum). 

Mean transport rates for each taxon ranged from 34 fish/second 

to 786 fish/second. Individual sample ranges were from 13.5 

fish/second to 5366 fish/second (freshwater drum). 

Mean percent entrainment rates for each taxon ranged from a low 

of 0.04 percent to a high of 0.14 percent. 

The individual taxon plots show the same pattern of low early 

summer percent entrainment with highest levels in late summer. 

Mean percent entrainment for each of the 8 most abundant taxon 

by date are presented in Figure 4.21 through 4.28. Mean percent 

entrainment for each date with all taxon combined are presented in 

Figure 4~29. 

Freshwater drum and minnow species show the greatest range of 

percent entrainment values with means by date (Figure 4.21 and 4.24) 

just as with the means of all samples (Table 4.4). Gizzard shad and 

carp show virtually identical patterns and ranges (Figure 4.22 and 

4.23). Freshwater drum eggs showed a fairly steady increase 

thoroughout the season (Figure 4.25) while sucker species showed 

erratic ups and downs (Figure 4.26). 
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Figure 4.21 MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Figure 4 · 22 MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Figure 4.23 MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Figure 4.24 MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Figure 4.25 MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Figure 4.26 MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Figure 4.27 MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Figure 4.28, MEAN PERCENT ENTRAINMENT RATES--3 PUMPS RUNNING 
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Goldeye showed the most limited range of percent entrainment 

rates of any of the top 8 taxon (Figure 4.27) while unidentified eggs 

showed a similar pattern to freshwater drum eggs (Figure 4.28). 

When all taxon are combined to plot mean percent entrainment, 

the same increase through the season is shown with the greatest change 

during mid to late July (Figure 4.29). 

4.4 Discussion 

The Callaway intake shows best available technology to minimize 

adverse environmental impact in both design and operation. The 

entrainment estimates made in this study are, if anything, overstated 

because of the assumption that all icthyoplankton sampled in the north 

zone are entrained. 

Estimates made are probably higher then they would actually be 

for the following reasons: 

1. Estimates are based on three pumps operating. With the 

cancellation of Unit 2, all three pumps have not been used 

nor will they be used in the future. Actual entrainment 

would probably be two-thirds of the estimates. 

2. The intake face is parallel to a consistently strong current 

with bar racks that work as louvres perpendicular to the 

current. This design serves to deflect passive larvae 

drifting into the screens just as it does to deflect debris. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 - 49 

3. The deep opening of the intake withdrawal reduces 

,entrainment of buoyant larvae and eggs. 

4. A large majority of the icthyoplankton sampled were 

juveniles (Figure. 4.5). Juveniles have a full fin 

compliment and are thus capable of deliberate swimming and 

avoiding the intake. 

5. Some of the eggs and larvae that pass through the screens 

are probably returned to the river alive through the free 

discharge valve (see operational description, p. 2-10). 

The icthyoplankton sampling program appears to have encompassed 

the entire period of icthyoplankton occurrence throughout the year 

since samples collected in April and late September contained no eggs 

or larvae. 

Samples collected were representative of what was entrained. 

The average volume sampled on a day was over 23% of the total intake 

withdrawal rate during the 45 minutes of total sample time. With all 

three pumps running the intake would withdraw 7156 m3 of water during 

a 45 minute period. The 18 samples collected on a date took 

approximately 45 minutes total with an average total volume of 1666 m3 

or 23% of the plant withdrawal. 

4.4.1 Taxon Abundance and Densities 

The relative abundance of principal taxa at Callaway agrees 

with previous studies done by CDM (1982) in the same area. Gizzard 

shad and freshwater drum dominated the 1981 samples collected by CDM 
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(Table 4.5) just as with this study. Other studies done on the middle 

Missouri by King (1977, 1980) and Harrow and Schlesinger (1981) found 

drum most abundant followed by catostomids and carp (King 1977, p. 47, 

and 1980, p. 121; Harrow and Schlesinger 1981, p. 298). 

Peak densities of all larvae occurred during June and July in 

this study and in others on the Missouri (King 1977, p. 47, Harrow and 

Schlesinger·1981, p. 294, and CDM 1982, p. 102). There is some 

disagreement between the present study and that done by CDM during 

1980-81 but the mandated monthly sampling program required by the 

Nuclear Regulatory Commission was probably inadequate to detect peaks 

of abundance. 

The dominant taxa collected in this study are typical of the 

lower Missouri River (King 1980, p. 121; Harrow and Schlesinger 1981, 

p. 298) and generally paralleled adult fish populations in the 

immediate vicinity (See Section 6, this report). Low densities of 

taxon such as Morone sp., sunfish, crappie, sauger, paddlefish, etc. 

are attributed to these species neither being common in the Missouri 

River nor having larvae that are generally subject to drift. 

Game species did not contribute appreciably to the assemblage 

even though some, such as juvenile and adult catfish were relative~y 

common in the vicinity. The clumped schooling behavior of larval 

catfishes in backwater areas may have kept them from being part of the 

larval drift. Extremely low densities of catfish were collected by 

CDM (1982) at Callaway (0.1% of total)_ and also by Union Electric at 

Rush Island on the Mississippi River (1 fish, 0.1% of total) (Union 
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I Table 4.5. Icthyoplankton taKa Collected from the Missouri River near the 
Callaway Nuclear Power Plant, June through September 1981. 

I Taxon 
Scientific Name 

I Scaphirhynchus platorynchus 

I 
I 
I 
I 
I 
I 
I 

Polyodon spathula 

Lepisosteus sp. 

Dorosoma cepedianum 

Hiodon alosoides 

Hoidon tergisus 

Osmerus mordax 

Cyprinidae 

Cyprinus carpio 

Catostomidae 

Ictiobinae 

Ictaluridae 

Ictalurus punctatus 

Pylodictus olivaris 

Morone sp. 

I Lepom.is sp. 

Lepomis ·macrochirus 

I Micropterus sp. 

Pomoxis sp. 

I Pomoxis annularis 

Etheostomatinae 

t Aplodinotus grunniens 

I 
I TOTAL NUMBER 

I 

Common Name Number 

Shovel nose sturgeon 1 

Paddle fish 1 

Gars 4 

Gizzard shad 2528 

Gold eye 216 

Mooneye 11 

Rainbow smelt 1 

Minnows {other than carp) 994 

Carp 335 

Suckers 9 

Buffaloes/Carpsuckers 1194 

Catfishes 6 

Channel catfish 3 

Flathead catfish 2 

Temperate basses 21 

Sunfishes 80 

Bluegill 3 

Black basses 1 

Crappies 41 

White crappie 1 

Darters 13 

Freshwater drum - eggs 329 

- larvae 1667 

Unidentified* - eggs 105 

- larvae 30 

7596 

I 
*Comprised primarily of unidentified eggs and damaged larvae. 
(from Camp, Dresser, and McKee 1982) 

Percent of 
Total 

(0.1 

<O .1 

<O .1 

33.3 

2.8 

0.1 

<O .1 

13.1 

4.4 

0.1 

15.7 

(0 .1 

<O .1 

<O .1 

0.3 

1.1 

<O .1 

(0 .1 

0.5 

<O .1 

0.2 

4.3 

21.9 

1.4 

0.4 
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Electric 1979b, p. 4-10). Freshwater drum peak densities peaked with 

carp densities as in the King, and Harrow and Schlesinger studies but 

the 1981 CDM study showed a peak that was largely gizzard shad. 

When density of larvae were compared with water temperature 

(Figure 4.30) and discharge (Figure 4.3) no correlation (least 

squares) was found for either. The July peak in abundance of al¥taxa, 

particularly juvenile drum and carp, can probably be attributed to the 

rapid fall in discharge from a stage where the river was out of its 

banks. It is probable that these juveniles were occupying flooded 

habitat such as riparian vegetation and the sudden fall in river stage 

flushed them out into the river. It is likely that this was a 

behavioral response of juvenile fish that are capable of deliberate 

swimming as much as a physical displacement of them. Previous falls 

in discharge seen in Figure 4.3 did not result in the flush of fish 

probably because these juveniles were not present close enough 

upstream at that time to show up in samples. 

If juveniles are excluded, larvae peaked in mid to late June 

just as in the CDM study (1982, p. 101), the King study (1977, p. 47) 

and the study done by Harrow and Schlesinger (1981, p. 257). A June 

peak density was also seen in the Mississippi River in the vicinity of 

the Rush Island Plant. 

Temporal distribution of larvae and eggs agrees fairly well 

with other studies with larvae appearing in May and peaking in June 

and July (King, 1977, CDM 1981, p. 47; Harrow and Schlesinger 1981, p. 

257). Peaks in this study were related to freshwater drum just as 
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Figure 4.30 

WATER TE:MPERATURES FOR EACH SAMPLE DATE IN EACH ZONE 
HISSCIURI RIVER AT CALLAWAY APRIL-SEPTEMBER 1984: 
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during the 1978 Union Electric study on the Mississippi River (1979b, 

p. 4-98). Spatial comparisons made in this study show, with the 

exception of carp (Figure 4.8) and unidentified eggs (Figure 4.13), 

the middle zone with the lowest overall densities (Figure 4.14). The 

north and south zones were generally equivalent in densities with the 

north zone being lighter on some dates during mid-May and mid-June 

(Figure 4.14). The north zone includes the channel where the swiftest 

and deepest water is found. Higher densities in this zone agree with 

the previous studies at Callaway (CDM 1982, p. 103). Harrow and 

Schlesinger (1981 p. 294) reported highest densities at maximum river 

depth. King found, however, that highest densities were along the 

filling bank in high flow years and along the cutting bank in low flow 

years (1980, p. 123). The north zone at Callaway is along the cutting 

bank, but 1984 would be considered a high flow year so there is 

disagreement between these two studies. The occasions when there were 

significant differences between mean zone densities in the north and 

south zones were only 4 of the 26 dates (Figure 4.14). These dates 

were May 22, June 11 and 16, and July 9, 1984 (Figure 4.14). The 

paired sample comparisons for the north zone show the close 

correlation in icthyoplankton densities (Figure 4.31-4.33) from one 

side of the boat to the other. In spite of slight differences in 

volumes sampled from one side to the other (4.34-4.36) the densities 

per 100 m3 are very close for organisms that display a random patchy 

distribution like larval fish. 
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Figure 4.31 COMPARISON OF PAIRED SAMPLES BY ZONE AND REPLICATE 
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Figure 4.32 COMPARISON OF PAIRED SAMPLES BY ZONE AND REPLICATE 
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Figure 4.33 COMPARISON OF PAIRED SAMPLES BY ZONE AND REPLICATE 
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Figure 4.34 COMPARISON OF PAIRED SAMPLE VOLUMES BY ZONE AND REPLICATE 
ALL SAMPLES THAT CONTAINED ICTHTHPLANKTHN 

· CALLAtiAY 19611 
ZHNE•NHRTH REP•1 

v 100 
6 
L 
u 
~I 
E 90 

s 
A 
H 
p 80 
L 
E 
0 

I 70 
N 

c 
u 
B 60 
I 
c 
H 
E 50 
T 
E 
A s 

110 

llltiAT81l 21lHAY81l 03JUN81l 13JUN811 23JUN811 03JUL81l l3JUL811 23JUL81l 02AUG811 12AUG8ll 22AUG8ll 

DATE 

LEGEND1 SIDE 

,1::. 

I 
U1 
(X) 

-------------------



----...---- _ _..,. ___ _ -
Figure 4.35 COMPARISON OF PAIRED SAMPLE VOLUMES BY ZONE AND REPLICATE 
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Figure 4.36 COMPARISON OF PAIRED SAMPLE VOLUMES BY ZONE AND REPLICATE 
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4.4.2 Length Distribution 

. The dearth of prolarvae that were sampled (Figure 4.5) indicate 

that no major spawning or nursery areas are immediately upstream of 

the intake. 

The average hatching size of freshwater drum is 3.2mm (Swedberg 

and Walberg, 1970). This size was collected during the study, but not 

in very great numbers (Fig. 4.15). This indicates either that newly 

hatched drum are not susceptible to drift or that the drum larvae 

caught were hatched at some distance upstream. The latter is more 

likely due to the pelagic spawning habits of drum. 

Gizzard shad hatching sizes range from 3.3 to 3.5mm (Auer 1982, 

p. 70), and some of these sizes were collected (Fig. 4.16). Just as 

with drum, the majority of the shad sampled were juveniles which 

indicates hatching upstream. 

Carp hatching sizes range from 3.0 to 3.5mm (Auer 1982, p. 

194), and none this small were sampled. Unidentified minnows were 

sampled as small as 4.1mm (Table 4.3), some of which may have been 

carp. The demersal adhesive eggs of carp are less likely to drift 

than are freshwater drum eggs. 

Unidentified minnow species sampled were mostly larvae and 

prolarvae (Fig. 4.16). This is largely due to the fact that prolarvae 

and larvae are more difficult to identify than are juveniles, so 

unidentifiable specimens tended to be small. 
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Unidentified suckers collected ranged from 2.5 to 3l.Omm in 

length. Hatching sizes for suckers range from 5 to 10mm (Auer 1982, 

p. 345). Many of the suckers collected were prolarvae (Fig. 4.19), 

which indicates spawning occurred closer upstream than for the 

previously discussed taxon. Many of these were probably river 

carpsuckers which are the most common catostomid adjacent to the 

plant. 

Goldeye hatch at from 7.3 to 7.6mm (Battle and Sprules 1960) 

which includes sizes captured at Callaway. Most of those sampled were 

prolarvae (Fig. 4.20). The goldeye size and duration of occurrence in 

the samples indicated those that were sampled hatched nearby and then 

were either not present in larger sizes or not vulnerable to the 

sampling methods used. 

All remaining taxon lengths are presented in Appendix B.2. 

Overall, the dearth of prolarvae indicates that there are no major 

spawning or nursery areas immediately upstream of the Callaway intake 

for the taxon collected. 

4.4.3 Entrainment 

The entrainment of icthyoplankton through the Callaway Plant 

will have minimal effects on the fish populations of the Missouri 

River. This conclusion is based on the low estimated percentage of 

larvae entrained of less than 0.2% of those being transported (Fig. 

4.29). Worst case percent entrainment did not exceed 0.75% (Fig. 

4. 29) • 
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Table 4.4 shows that those taxon sampled in the greatest 

numbers did not necessarily show the highest percent entrainment 

estimates. This can be attributed to several factors including a 

higher density for that taxon in the north zone on a sampling day than 

in the other two zones. 

Those species that have missing values for entrainment 

estimates in Table 4.4 are those that were not sampled in the north 

zone (zone of influence) and were thus not included in calculation of 

the density that was entrained from that zone. These taxon were 

sampled in extremely low numbers in any of the zones (a maximum of 4), 

but would not be considered less entrainable than similar sizes of 

species that were sampled in the north zone. 

The trend of increasing entrainment percentages from July 

through August is exaggerated on the expanded scales of the individual 

taxon figures (Fig. 4.21-4.28). The trend, however, is still present 

in the less sensitive scale of all the taxon combined percent 

entrainment figure (Fig. 4.29). This is due to increasing densities 

of specimens (particularly juveniles) late in the season and 

decreasing discharges. These two factors resulted in an increase in 

percentage entrainment estimates even though many of the fish sampled 

were juveniles (Fig. 4.4) and probably less susceptible to entrainment 

than eggs or larvae. 

The worst case percentage entrainment estimates show a 

decreasing tr~nd through the season (Fig. 4.29) probably because of 

decreasing densities and using a constant discharge for this 
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calculation. The worst case discharge used in the calculations 

probably is indeed a worst case discharge as it is the record low flow 

for the months when fish eggs and larvae are present from 1929 through 

1980. 

4.4.4 Summary and Conclusions 

The Callaway entrainment study sampling period encompassed the 

entire season of larvae and egg presence in the Missouri River during 

1984. The most abundant taxon sampled were freshwater drum, gizzard 

shad, carp, minnow species, freshwater drum eggs, suckers, goldeye and 

unidentified eggs. No rare, threatened, or endangered species were 

identified. 

Icthyoplankton were first collected on May 1, 1984, and were 

not collected after September 10, 1984. The north zone, the zone of 

influence, generally had the highest egg and larvae densities. The 

middle zone generally had the lowest densities, while the south zone 

was intermediate. 

Mean percent entrainment rates for dominant taxon show the same 

increasing trend throughout the season due to the same factors 

previously mentioned (Fig. 4.21-4.28). Freshwater drum and freshwater 

drum eggs showed the widest ranges (Fig. 4.21 and 4.25) due to wide 

ranging densities. 

Gizzard shad and carp showed almost identical patterns due to 

being sampled in almost identical densities simultaneously even though 

gizzard shad adults are more abundant near the intake (see Field 
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Fisheries section of this report) and they have a higher reproductive 

potential. The goldeye percentage entrainment pattern (Fig. 4.27) is 

very limited because goldeye were only collected on three occasions. 

Mean percentage entrainment estimates peaked at less than 0.15% 

using actual discharge estimates on sampling days and did not exceed 

0.75% using record low flows for April-September 1929-1980. The low 

percent· entrainment estimates are the result of low percentage of 

water withdrawal by the plant and relatively low densities of 

icthyoplankton. 

These low entrainment percentages indeed reflect that best 

available technology was used in intake design and operation. This 

best available technology results in minimum adverse impacts to the 

aquatic environment due to entrainment. 
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5.0 Impingement Study 

5.1 Introduction 

Impingement is the physical bl_ock.ing of large organisms by a 

barrier, generally some type of screen system in a cooling water 

intake and involves the collision of an organism with a portion of the 

structure (u.s. EPA 1977, p. 18). 

Fish are the primary organisms subject to impingement in the 

Missouri River. Gizzard shad (Dorosoma cepedianum) and freshwater 

drum (Aplodinotus grunniens) are the principal·species of fish 

typically impinged at water intake structures on the Missouri River. 

This predominance in impingement collections may reflect these 

species' physiological condition, their overall abundance or, for 

shad, their susceptibility to impingement. Other species of fish 

usually make up a small percentage of the total number of fish 

impinged in the Missouri River (Equitable Environmental Health 1976). 

Life stages of fish most susceptible to :!-mpingement are 

young-of-the-year fish and one year old fish. Adult fish are 

sometimes susceptible during spawning or migration runs, periods of 

weakened condition (post spawning periods, parasitic or bacterial 

infections) or periods of cold water temperatures. 

Susceptibility of juvenile and adult fish depends on a number 

of factors including fish swimming ability; attraction or avoidance 

behavior; river currents, velocities and direction of flow relative to 

the intake structure; intake velocities, volume and alignment relative 
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to the river; nearby habitats; and presence of various intake devices 

to reduce impingement. The impacts are highly site-specific. 

Therefore, adequate physical and biological data are needed to 

determine impingement effects. 

This section examines potential effects on adult fish in the 

vicinity of the Callaway Plant caused by impingement by the intake 

structure. 

5.2 Objectives 

An impingement study was initiated to quantify the effects of 

the Callaway intake structure on the various species and life stages 

of fish during commercial operation of the Callaway Plant. The study 

involved monitoring of fish impingement on the intake screens and 

recording of pump flow rates to ascertain the impingement rate. This 

program extended from February 1985 through January 1986. It provided 

information on species composition, impingement rates, numbers and 

weights per species, and length-frequency distributions of impinged 

fish. 

5.3 Materials and Methods 

The 1985-86 impingement study employed methods and procedures 

recommended by u.s. EPA, Region VII. The Callaway impingement study 

plan was approved by the Missouri Department of Natural Resources. 
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5.3.1 Sample Collection 

Impingement samples were collected from the screen wash by 

means of a collection basket system which was located on the 

downstream side of the intake structure. During sampling periods, 

manually operated gates in the screen wash troughs diverted the screen 

backwash flow into a pipe which emptied directly into a collection 

basket. The collection basket was constructed of 1/2" square screen 

mesh identical to that used on the plant's traveling screens. The 

basket therefore retained all material strained and washed from the 

screens. 

Impingement samples were taken by diverting the screen wash 

flow to the collection basket for a twenty-four hour period. Sample 

collection was usually conducted from 8:00 a.m. to 8:00 a.m. During 

this period the· screens were operated in their normal modes. The 

screens were washed before the 24-hour sampling period began and 

immediately before the sampling period ended. This assured that only 

fish impinged during the 24-hour tests were collected. Plant 

personnel maintained operating logs that recorded the number of intake 

water pumps in operation during each sampling period. Total plant 

withdrawal for each sampling period was developed from this operating 

data. At the end of the 24-hour collection period, diversion of the 

screen wash flow was stopped and the collection was processed. This 

procedure was repeated once each week on a random-day basis during the 

one year testing period. 
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5.3.2 Sample Processing and Analysis 

Fish were separated from any trash or debris which collected in 

the impingement basket during sampling. The samples were processed in 

the field except during the winter season, when frozen samples were 

returned to the St. Louis laboratory for analysis. 

Fish were sorted and identified to species. Those species 

occurring in large numbers were sorted into length ranges of 0-100 mm, 

101-150 mm, and then in 50 mm increments thereafter. Fish were 

weighed and measured to the nearest gram and millimeter, respectively. 

When five or more fish of the same species were in the same length 

range, five were weighed and measured while the remainder were 

included only in the total count for the length range. 

Identifications were made with taxonomic keys published by Pflieger 

(1975) and Clay (1975). Identifications were made in the field except 

difficult to identify spe~imens, which were returned to the St. Louis 

laboratory for identification. 

The scales used for weighing were Accuweigh, Universal Dial 

Scales, model M-800, 800 grams x 1 gram, and model ~1250, 12 

kilograms x 50 grams. Fish were measured for total length on a 100 

centimeter measuring board divided into millimeter increments. Scales 

and measuring· boards were calibrated and calibration records were 

filed for quality assurance. 
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5.3.3 Sample Documentation 

Lengths, weights, numbers and species of fish collected were 

recorded on field work sheets. Other data recorded on the work sheet 

were the date, the plant code, the code for each species, and any 

remarks concerning the condition of the fish (e.g. alive, scale loss, 

diseased). 

Data recorded by plant personnel included the date, the times 

the collection period began and ended, river temperature at the 

intake, mode of screen operation, number of intake pumps operating, 

river elevation, discharge temperature, duration of operation of 

electric boilers for deicing, and water temperature rise caused by the 

electric deicing boilers. 

5.3.4 Data Compilation and Computations 

~utomatic data processing was used to compile the sample data 

and to perform computations. The field work sheets were designed to 

facilitate direct computer coding of data. The coded data was 

verified for accuracy after coding. The verified data from each 

sample collection was then combined to form a complete impingement 

data set. 

Computerized data compilations were prepared in various forms. 

For each impingement sample, the compilations included: the fish's 

common and scientific names, the total of each species collected and 

totals per 10 million gallons (MG) of intake water sampled, the total 

weight of each species and the total weights per 10 MG of intake water 
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sampled. Compilations were also prepared for all species combined for 

each impingement sample. These included: the total number of fish 

collected and total per 10 MG of intake water sampled, the total 

weight of fish collected and the total weight per 10 MG of intake 

water sampled. 

Compilations for all impingement collections combined were 

prepared detailing each species collected by common name, scientific 

name, total numbers, relative abundance, total weight, and relative 

weight. Also determined were the total number and weight of all 

species sampled during the study period. 

The monthly average number and monthly average weight per 10 

million gallons of intake water pumped were calculated for each 

species comprising at least 4% of the total collected, and also for 

all less dominant species combined. A monthly total number and a 

monthly total weight per 10 million gallons of intake pump water for 

all species combined were also calculated. Monthly length-frequency 

distributions were calculated for each species collected in total 

numbers of ten or more. 

Monthly and annual estimates of the number, weight, relative 

abundance and the relative weight of impinged fish were calculated. 

These estimates were made two different ways. One set of estimates 

was based on total intake pump water flow and impingement totals for 

the month. This method estimated the annual impingement rate based on 

average monthly impingement rates. The second set was estimated based 

on daily impingement rates. 
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Data analysis required computations of various impingement 

rates and weights per unit flow. Impingement sample numbers and 

weights were grouped first by species and then by total numbers of 

fish collected. Each of these values were then divided by the intake 

pump water flow (in units of 10 million gallons) during the collection 

period. This yielded impingement rates (number/10 million gallons) 

and weights (g/10 million gallons) for individual samples both by 

species and for all species combined. 

A similar procedure was followed to develop estimates of 

monthly and annual impingement rates and weights. In these 

computations the first step was to sum the numbers and weights of 

impinged fish sampled during a month. The monthly sums were then 

divided by the volume of intake pump water flow sampled during the 

month to yield a monthly average impingement rate (number/10 million 

gallons). and weight (g/ 10 million gallons). These monthly averages 

were then multiplied by the total monthly circul~ting water flow to 

derive the estimated monthly impingement rate and weight. These 

computations were done for each individual species and the total 

number of all fish impinged. 

This process was repeated using the number of days sampled and 

the number of days in a month rather than the amount of intake pump 

flow sampled and total monthly intake pump water flow. Total 

estimated annual impingement rates and weights were obtained by 

summing monthly rates and weights in both cases. 
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5.4 Results 

This section presents the impingement sample collection data 

and the estimates of monthly annual impingement rates and weights. 

5.4.1 Sampling Results 

Impingement sampling results are presented for each sampling 

period and on a monthly basis. Results are presented for water flow 

sampled, species composition, impingement rates, impingement weights, 

and length ranges of impinged fish. 

5.4.1.1 Water Withdrawal 

The amount and percentage of the water withdrawal flow sampled 

during the impingement collections is tabulated in Table 5.1 on a 

monthly and annual basis. The amount of water withdrawal sampled 

represents 14.13% of the total water withdrawn by the Callaway Plant 

during the study period. 

5.4.1.2 Species Composition 

Thirteen species of fish representing nine families and only 

301 specimens were collected during the 51 sample collections, Table 

5.2. Gizzard shad (275, 91.4%) and freshwater drum (12, 4.0%) 

accounted for 95.4% of the total specimens. Other species that were 

collected in numbers of greater than one were channel catfish 

(Ictalurus punctatus) (3, 1.0%) and blue catfish (Ictalurus furcatus) 

(2, 0.7%). 
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TABLE 5.1 

Monthly Volumes of Total Water Withdrawal Versus Monthly Volumes 
Sampled for Impingement at the Callaway Power Plant, February 1985 through January 1986 

Total Water Water Withdrawal B/A 
Sampling Period A. Withdrawal by Plant (gal) B. Sampled for Impingement (gal) (%) 

February, 1985 1,128,960,000 135,240,000 11.98% 

March 1,249,920,000 122,976,000 9.84% 

April 907,200,000 121,296,000 13.37% 

May 1,249,920,000 203,280,000 16.26% 

June 1,058,400,000 139,776,000 13.21% 

July 1,249,920,000 205,968,000 16.48% 

August 1,249,920,000 167,160,000 13.37% 

September 1,209,600,000 161,280,000 13.33% 

October 1,249,920,000 166,824,000 13.35% 

November 756,000,000 101,976,000 13.49% 

December 1,124,928,000 192,276,000 17.09% 

January, 1986 1,249,920,000 215,880,000 17.27% 

Total 13,684,608,000 1,933,932,000 14.13% 
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TABLE 5.2 

Fish Species Sampled by Impingement at the Callaway Power Plant 
February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance Wt. (G) Weight 

Shovelnose Sturgeon Scaphirhynchus platorynchus 1 0.3 61.0 0.7 
Shortnose Gar Lepisosteus platostomus 1 0.3 229.0 2.7 
Gizzard Shad Dorosoma cepedianum 275 91.4 2293.8 27.4 
Goldeye Hiodon alosoides 1 0.3 20.0 0.2 
River Carpsucker Carpiodes carpio 1 0.3 825.0 9.9 
Smallmouth Buffalo Ictiobus bubalus 1 0.3 3550.0 42.4 
Blue Catfish Ictalurus furcatus 2 0.7 283.0 3.4 
Black Bullhead Ictalurus melas 1 0.3 12.0 0.1 
Channel Catfish Ictalurus punctatus 3 1.0 10.0 0.1 
Flathead Catfish Pylodictis olivaris 1 0.3 2.0 LT 0.1 
Green Sunfish Lepomis cyanellus 1 0.3 4.0 LT 0.1 U1 

Walleye Stizostedion vitreum 1 0.3 22.0 0.3 I 
..... 

Freshwater Drum Aplodinotus grunniens 12 4.0 1060.0 12.7 0 

Total 301 8371.8 

LT = Less Than 

..._. _______ _ -..- ---------
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The total weight of all fish collected was 8372 grams. 

Smallmouth buffalo (Ictiobus bubalus) (42.4%), gizzard shad (27.4%), 

freshwater drum (12.7%), river carpsucker (Carpiodes carpio) (9.9%) 

accounted for 92.4% of the total weight. Shortnose gar (Lepisosteus 

platostomus) (2.7%) and blue catfish (3.4%) made up 6.1% of the total 

weight. The other seven species accounted for 1.5% of the total 

weight collected. 

Threatened, endangered, or rare fish species were not collected 

during impingement sampling (U.S. Dept. of Interior 1975, Missouri 

Department of Conservation 1977). 

The results of the individual sample collections are presented 

in Appendix C.1. 

5.4.1.3 Impingement Rates 

Impingement rates for individual samples are presented in 

Appendix C.1. Impingement rates during the study ranged from 0 fish 

per 10 million gallons (31 impingement tests) to 39.7 fish per 10 

million gallons on February 15, 1985. Monthly rates varied from 0.0 

fish per 10 million gallons during four months to 15.6 fish per 10 

million gallons in February 1985, as summarized in Table 5.3. During 

the maximum impingement month, gizzard shad accounted for 15.5 of 15.6 

fish per 10 million gallons. Gizzard shad was the dominant species 

impinged except during May and August when other species were impinged 

at the rate of 0.1 fish per 10 million gallons. 
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TABLE 5.3 

Average Monthly Numbers and Weights per 10 Million Gallons 
of Circulating Water Screened at the Callaway Power Plant, 

february 1985 through January 1986 

No. Per Wt. (grams) 
10,000,000 Gal. 10,000,000 

Fcbruar:t: 1985 

Gizzard shad 15.5 115.9 
Freshwater drum o.o 0.0 
Other species .......Q..,l_ _Q.:.l 

Totals 15.6 116.2 

March 1985 

Gizzard shad 1.0 5.8 
Freshwater drum 0.2 2.5 
Other species 0.1 ____!.:! 

Totals 1.3 10.1 

AEril 1985 

Gizzard shad 2.4 10.3 
Freshwater drum 0.0 0.0 
Other species .......Q..,l_ 292.7 

Totals 2.5 303.0 

Ma:t: 1985 

Gizzard shad 0.0 0.0 
Freshwater drum 0.0 0.0 
Other species .......Q..,l_ ~ 
Totals 0.1 0.7 

June 1985 

Gizzard shad 0.0 0.0 
Freshwater drum 0.0 0.0 
Other species ____Q_& __Q_,_Q, 
Totals 0.0 0.0 

Jul:t: 1985 

Gizzard shad 0.0 0.0 
Freshwater drum 0.0 0.0 
Other species ____Q_& __Q_,_Q, 
Totals o.o 0.0 

AliS!USt 1985 

Gizzard shad 0.0 o.o 
Freshwater drum 0.0 0.0 
Other species .......Q..,l_ ---2..:1. 
Totals 0.1 0.1 
Seotember 1985 

Gizzard shad 0.0 0.0 
Freshwater Drum 0.0 0.0 
Other species 0.0 __Q_,_Q, 
Totals 0.0 0.0 

October 1985 

Gizzard shad 0.0 0.0 
Freshwater drum o.o 0.0 
Other species ____Q_& __Q_,_Q, 
Totals 0.0 0.0 
November 1985 

Gizzard shad 0.2 10.1 
Freshwater drum o.o 0.0 
Other species 0.0 __Q_,_Q, 
Totals 0.2 10.1 
December 1985 

Gizzard shad 0.4 11.3 
Freshwater drum 0.3 25.0 
Other species ___Q,d ..2..!!..:.i 
Totals 0.9 94.7 
Januar:t: 1986 

Gizzard shad 0.6 9.7 
Freshwater drum 0.1 25.4 
Other species ___Q,d ....!.i.,1. 
Totals 1.0 49.2 
For the Year 

Gizzard shad 1.4 11.9 
Freshwater drum 0.1 5.5 
Ott.er species .......Q..,l_ ~ 
Totals 1.6 43.3 
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From the middle of May through the middle of November 1985 (28 

impingement tests), there were no fish collected during the 

impingement tests except on August 30 when one flathead catfish was 

collected. Thus, the majority of impingement occurred from late fall 

through the spring. 

5.4.1.4 Impingement Weights 

Impingement weights for individual collections are presented in 

Appendix C.1. Impingement weights for individual collections ranged 

from 0 grams per 10 million gallons for 31 of the_impingement tests to 

882.4 grams per 10 million gallons on April 13, 1985. Monthly average 

impingement weights ranged from 0 grams per 10 million gallons during 

four months to 303.0 grams per 10 million gallons in April 1985 as 

summarized in Table 5.3. 

April 1985 was the month of highest impingement by weight. 

This was caused by the collection of a smallmouth buffalo that weighed 

3550 grams. This specimen appeared to have been dead greater than 24 

hours, and therefore may have been dead prior to impingement. 

Gizzard shad's highest impingement by weight was in February 

1985 when 115.9 grams per 10 million gallons were impinged. 

5.4.1.5 Length Ranges of Impinged Fish 

Monthly length-frequency distributions were compiled for those 

fish species contributing more than 10 specimens to the impingement 

collections during the study. The percentage of fish in each length 
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range was computed for each month. Length ranges were compiled for 

gizzard shad and freshwater drum and are presented in Appendix C.2. 

The length-frequency distributions for gizzard shad indicated 

that 98% of the 275 specimens collected were less than 150 mm in 

length. This length corresponds approximately to age class one. 

Seven of the twelve freshwater drum were 150 mm or less which also 

corresponds approximately to age class one. All of the freshwater 

drum collected were less than 300 mm so they were approximately age 

four or less. 

5.4.2 Projected Results 

Monthly and annual projected impingement results are presented 

for total numbers of all species and for individual species. The 

projections based on the number of fish impinged per 10 million 

gallons resulted in higher impingement rates than the rates per day 

and are presented in Table 5.4. Estimates based on rates per day are 

included in Appendix C.3. 

5.4.2.1 Projected Total Annual Impingement 

The total annual impingement for all species of fish was 

projected to be 2410 fish per year with a total weight of 59,525 

grams. This projection of total annual impingement is viewed as a 

conservative estimate of the annual impingement that would be expected 

during the life of the Callaway Plant. This is b~cause the plant 

operated at a higher than expected capacity factor and normal river 

conditions occurred during the impingement study. The total annual 
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TABLE 5.4 

Estimated Annual Impingement at the Callaway Power Plant Based Upon 
Total Water Withdrawal, February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance Wt. (G) Weight 

Shovelnose Sturgeon Scaphirhynchus platorynchus 5.9 0.2 356.9 0.6 
Shortnose Gar Lepisosteus platostomus 5.8 0.2 1326.0 2.2 
Gizzard Shad Dorosoma cepedianum 2234.6 92.7 17993.9 30.2 
Goldeye Hiodon alosoides 5.8 0.2 115.8 0.2 
River Carpsucker Carpiodes carpio 5.9 0.2 4827.0 8.1 
Smallmouth Buffalo Ictiobus bubalus 7.5 . 0.3 26545.4 44.6 
Blue Catfish Ictalurus furcatus 11.6 0.5 1653.0 2.8 
Black Bullhead Ictalurus melas 6.1 0.3 73.8 0.1 
Channel Catfish Ictalurus punctatus 17.7 0.7 58.6 *LT 0.1 
Flathead Catfish Pylodictis olivaris 7.5 0.3 15.0 LT 0.1 
Green Sunfish Lepomis cyanellus 8.3 0.3 33.4 LT 0.1 Ul 

Walleye Stizostedion vitreum 10.2 0.4 223.6 0.4 I 
1-' 

Freshwater Drum Aplodinotus grunniens 83.0 3.4 6302.5 10.6 Ul 

Total 2409.9 59524.9 

*LT = Less Than 
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impingement projections are presented in Table 5.4 and the projected 

monthly totals are presented in Appendix C.4. 

5.4.2.2 Projected Species Composition 

The two species of fish that were predominant in the actual 

impingement data remained predominant in the impingement projections. 

Gizzard shad (2235, 92.7%) and freshwater drum (83, 3.4%) accounted 

for 96.1% of the individuals projected to be impinged annually. Only 

three other fish species were projected to be impinged in numbers of 

10 or more. They were channel catfish (18, 0.7%), blue catfish (12, 

0.5%), and walleye (10, 0.4%). 

5.4.2.3 Projected Impingement ~veights 

Gizzard shad (17,994 g, 30.2%), smallmouth buffalo (26,545 g, 

44.6%), and freshwater drum (6303 g, 10.6%) accounted for 85.4% of the 

projected total annual impingement weight of 59,525 grams. Shortnose 

gar (1326 g, 2.2%), river carpsucker (4827 g, 8.1%), and blue catfish 

(1653 g, 2.8%) accounted for 13.1% of the projected total annual 

weight of impinged fish. The seven other fish species accounted for 

only 1.5% or approximately 887 g of the projected total annual weight 

of impinged fish. 

5.5 Discussion 

This section will examine the significance of the Callaway 

intake impingement and the factors which influence impingement. The 

intake will impinge fish whenever there is water withdrawal. ~ether 

this impingement causes adverse environmental impact must be evaluated 
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in respect to the results of the impingement study conducted for the 

Callaway intake structure, and with those results compared to the fish 

populations of the Missouri River. 

5.5.1 Significance of Impingement 

The significance of the plant's impingement will be addressed 

through discussion of threatened and/or endangered species, 

predominant species, other species, size class of fish impinged and 

the field fisheries data. The magnitude of any adverse environmental 

impact from impingement by the Callaway Plant intake is difficult to 

quantitatively determine from the data. However, the significance of 

the impingement losses and the adverse environmental impact, if any, 

can be assessed from the relative magnitude. 

5.5.1.1 Threatened or Endangered Fish 

No fish of threatened or endangered status listed for Missouri 

waters (Mo. Dept. of Con. 1977) or included on the U.S. Fish and 

Wildlife Service List of Endangered or Threatened Wildlife (U.S. Dept. 

of Interior 1975) were collected during the impingement study at the 

Callaway Plant. 

5.5.1.2 Predominant Species 

The impingement samples and the projected estimates indicated 

the predominance of two fish species, gizzard shad and freshwater 

drum. Projected results showed that 2235 gizzard shad and 83 

freshwater drum could be expected to be impinged annually by the 

Callaway Plant's intake structure. These species are numerically 
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abundant in the Missouri River. Shad are an important forage species 

and their populations have demonstrated resiliency and impressive 

compensatory potential. Of the gizzard shad impinged, 98% were age 

class one or less. Young gizzard shad naturally suffer a high 

mortality rate according to Bodola (1966) who estimated that of 

100,000 age I fishes, only 5,534 age II fishes and 435 age III 

survive. The annual impingement of freshwater drum was 83 specimens 

weighing 6,303 grams (13.9 pounds). All the freshwater drum impinged 

were less than 300 mm in length and 58% were age class one or less. 

These impingement rates of gizzard shad and freshwater drum by the 

Callaway intake are considered an insignificant adverse impact when 

taking into account the abundance of these species in the Missouri 

River, the age class of impinged fish, natural mortality and 

compensatory potential. Thus, there is no impact of consequence to 

the fish populations in the vicinity of the Callaway intake structure. 

5.5.1.3 Other Species 

Eleven other species of fish were impinged during the 

impingement tests, Table 5.2. None of these species are considered 

unique and all are common components of fish collections made from the 

Missouri River. The projected results showed that each of these 

species are estimated to be impinged at eighteen specimens or less per 

year. These eleven other fish species are not unique to the Missouri 

River, and therefore, hold no special significance by their presence 

at Callaway. It is thus unlikely that the annual impingement of 18 

specimens or less of any species of fish that is not threatened or 

endangered would have a significant adverse environmental impact. 
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5.5.1.4 Age Class of Fish Impinged 

The fish which were impinged showed in almost all cases that 

the majority of specimens were immature or age class one, Table 5.2, 

Appendix C.1, Appendix C.2. This fact is important in several 

respects. First, natural mortality and natural compensatory potential 

make these losses less significant. The second is that the older and 

more mature age classes are not being impinged. The field fisheries 

data have shown older age classes of fish to be present; therefore, 

some other mechanism such as intake design, location, capacity or 

construction must be the reason for their absence in impingement 

samples. 

5.5.1.5 Field Fisheries Data 

The field fisheries data from electrofishing illustrate the 

abundance of gizzard shad and freshwater drum in the vicinity of the 

Callaway Plant intake structure. Gizzard shad was the most abundant 

fish collected by electrofishing, making up 26.9% of the fish 

collected by this method. Freshwater drum ranked second in relative 

abundance making up 24.4% of the fish collected by electrofishing. 

Freshwater drum's relative abundance of 18.1% was the second highest 

abundance of the various species collected by seining. The seining 

and electrofishing data exemplify the predominance of the freshwater 

drum population, and the electrofishing data exemplify the 

predominance of the gizzard shad population in the Missouri River. 

Feeding, spawning, and nursery areas for fish are limited in 

the area of the intake structure. Fish involvement with the intake 
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basically entails fish migrating around the structure. The low 

impingement rates indicate that the intake structure was located and 

designed to minimize impingement since the field fisheries study has 

shown that fish do reside in the area. 

5.5.2 Intake Design, Construction Capacity and Location 

The extremely low projected annual impingement rates of 2,410 

fish with a total weight of 59,525 grams (131.2 pounds) can be 

attributed to the design, construction, capacity and location of the 

Callaway Plant intake structure. The Callaway Plant was designed with 

a natural draft cooling tower system rather than with a once through 

cooling system. This minimizes water usage to make-up water to 

replenish the cooling system and thus has reduced.water usage more 

than 90% as compared to a once through cooling system. This water 

usage reduction minimizes water withdrawal and consequently 

impingement. To further minimize impingement the intake was located 

so it protrudes into the river's main channel and withdraws water from 

the bottom of the swift main channel of the Missouri River where few 

fish can inhabit. The size of the intake portion of the structure was 

increased beyond the required design in order to reduce the velocities 

of intake water through the screens which also minimizes impingement. 

The maximum velocity at the screens during the minimum navigational 

flow of 35,000 cfs will be about 0.3 ft/s. This velocity will allow 

the majority of fish from becoming impinged unless they are lethargic, 

diseased, or in a stressed condition. Also, to lessen entrapment and 

minimize impingement, fish gates are located between the screenwells. 

This allows a fish that has entered the intake through the bar racks 
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to exit the screenwells by way of the fish gates to avoid entrapment 

and possible impingement. 

The Callaway intake has used many of the features recommended 

in the "Development Document for Best Technology Available for the 

Location, Design, Construction and Capacity of Cooling Water Intake 

Structures for Minimizing Adverse Environmental Impact" (U.S. EPA 

1976). The low projected impingement rates for the Callaway intake 

reflect the use of the best technology available for the location, 

design, construction and capacity of a cooling water intake structure. 

5.5.3 Summary and Conclusions 

A total of 1,933,932,000 gallons or 14.13% of the total flow 

withdrawn by the Callaway intake from February 1985 through January 

1986 was sampled for impingement impact. The sampling indicated a 

predominance of two species, gizzard shad (91.4%) and freshwater drum 

(4.0%). Thirteen species of fish representing nine families and 301 

specimens weighing 8.4 kilograms were collected during the 51 

impingement sample collections. 

The sampling data and water withdrawal data were combined to 

project the total annual impingement rates (number per 10 million 

gallons of water withdrawn) and weights (grams per 10 million gallons 

of water withdrawn). The total annual impingement was estimated at 

2410 fish weighing 59.5 kilograms (131.2 pounds). Gizzard shad (2235, 

92.7%) and freshwater drum (83, 3.4%) accounted for 96.1% of the 

individuals projected to be impinged annually. No other species were 

projected to be impinged in numbers greater than 18. 
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The length ranges of the fish collected during the impingement 

sampling indicated a strong predominance of immature fish. The intake 

is not impinging mature adults in quantities large enough to produce a 

significant adverse impact. This is especially true for gizzard shad, 

where more than 98% of those individuals impinged were in age class 

one or below. The impingement of immature fish in relatively low 

numbers as predicted at Callaway may be offset by natural compensatory 

potential since immature fish are subject to large natural losses 

before reaching maturity. 

Threatened, endangered, or rare fish species were not collected 

during the impingement study. 

Impingement of gizzard shad and freshwater drum by the Callaway 

intake are considered an insignificant adverse impact when considering 

the abundance of these species in the Missouri River, the age class of 

impinged fish, natural mortality and compensatory potential. The 

other eleven species of fish were each impinged in very low numbers 

(18 specimens or less) and are species common to the Missouri River. 

It is thus highly unlikely that impingement of these fish would have a 

significant adverse environmental impact. 

The field fisheries data shows the abundance of gizzard shad 

and freshwater drum in the vicinity of the Callaway Plant intake 

structure. Feeding, spawning, and nursery areas for fish are limited 

in the area of the intake structure. The low impingement rates 

indicate that the intake structure was located and designed to 
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minimize impingement since the field fisheries study has shown that 

fish do reside in the area. 

The extremely low projected annual impingement rates of 2410 

fish with a total weight of 59.5 kilograms (131.2 pounds) can be 

attributed to the design, construction, capacity, and location of the 

callaway intake structure. These low projected impingement rates for 

the Gallaway intake structure reflect the use of the best technology 

available for minimizing impinge~ent by a cooling water intake 

structure. The magnitude of the impact by the Gallaway intake is 

difficult to accurately determine. However, the relative significance 

of the intake's impingement can be shown. The impingement study has 

shown that the impingement impact is not significant enough to 

adversely affect the fish populations of the Missouri River. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



~ 

' l 
I 
I 
I 
I 
I 
I 
I 
t 
I 
l 
I 
I 
I 
I 
I 
I 

6 - 1 

6.0 Field Fisheries Study 

6.1 Objectives 

The objectives of the field fisheries study were to provide 

information on the aquatic ecosystem of the Missouri River in the 

vicinity of the Callaway Plant intake. These data were used to help 

interpret data and support conclusions of the entrainment and 

impingement studies. Population dynamics (such as species composition 

and relative, spatial and temporal abundance) of adult and juvenile 

fish were compared with those same parameters for the larval, adult, 

and juvenile fish collected during entrainment and impingement 

studies. 

6.2 Materials and Methods 

Adult and juvenile fish were sampled monthly by electrofishing 

at five shoreline sites upstream, at, downstream, and across the river 

from the Callaway intake (Figure 6.1). Shoreline seining was 

conducted when and where possible within these sites to sample small 

adults and juveniles that are not as effectively collected by 

electrofishing. 

6.2.1 Electrofishing Methods 

Electrofishing was done with a 20 foot aluminum boat equipped 

with a gasoline powered 5000 watt generator. A Coffelt VVP~15 control 

box was used to rectify and control outputs. Alternating currents of 

220 volts were adjusted for maximum amperage of up to 14 amps, 

depending on existing water conditions. 
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All fish sampled were identified to species, weighed to the 

nearest gram and measured for total length to the·nearest millimeter. 

Abundant species such as gizzard shad and freshwater drum were 

subsampled by grouping them into 50mm length groups and recording 

lengths and weights for 5 individuals within a group while the rest 

were counted. Identifications were made with the help of taxonomic 

keys by Clay (1975), Pflieger (1975), Smith (1979), and Trautman 

(1981). All fish collected on the south shore (sites 4 and 5)·were 

released immediately after being weighed and measured. Those fish 

that were large enough were tagged with a Floy FD-68-BC anchor tag. 

Some fish collected on the north shore (sites 1, 2 and 3) were kept 

for radiological analysis as part of the Callaway radiological 

monitoring program mandated by the Nuclear Regulatory Commission. 

This program was often conducted concurrently with adult fish sampling 

carried out for this study. Specifications require collection of 

these samples from the ·north shore. Any fish from sites 1, 2 or 3 

that were not needed for radiological analysis were released. Fish 

that were large enough were tagged with the same type of Flay tags as 

those on the south shore. 

The fish tags are labeled with discrete numbers and information 

on where to return the tag when a tagged fish is caught by a 

commercial or sport fisherman. Information from tag returns and fish 

recaptured by UE personnel provides valuable information on growth, 

condition and movements of fish in big rivers. Union Electric has 

tagging programs instituted near several other power plants on the 

Osage, Mississippi and Missouri Rivers. Results and discussion of the 
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Callaway tagging program will not be included in this report. 

from tag returns and recaptures from all plants are still being 

analyzed. 

Data 

All data were kept discrete as to collection, date and gear 

type. Water temperature and Missouri River discharge at Hermann were 

recorded for each collection day. A zone was considered to be sampled 

when one complete pass had been made down the shoreline and around any 

discernable offshore structure or habitat that could be effectively 

shocked (generally less than six feet deep). This offshore structure 

might include the tip of a wing dike, a notch in a dike, a sand bar or 

a ledge. Habitat shocked might include pilings, snags, drift piles, 

or submerged trees. Total shocking time within a zone was recorded so 

that catch-per-unit-effort (CPUE) calculations could be made. 

6.2.2 Seining 

Monthly shoreline seining was conducted in areas with suitable 

depths and firm substrates. A 30 foot by 6 foot, 1/4" mesh bag seine 

was used. Hauls were made downstream, keeping the net perpendicular 

to the bank. Distance moved down the bank was recorded. All fish 

collected during a seine haul were preserved with formalin and labeled 

for processing back at the lab. Distance seined, site location, 

depths, substrates and other pertinent parameters were recorded. 

6.2.3 Collection Site Locations and Descriptions 

Five collection sites were sampled during the field fisheries 

study. Figure 6.1 illustrates the collecting site locations. The 
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collection sites' locations corresponded to some of the collection 

sites sampled during the Callaway preoperational studies (Camp, 

Dresser & McKee 1981, 1982). Collection sites 1, 2, and 3 were near 

shore sites located on the north shore of the Missouri River. Site 1 

is located from dike 122.2 (River mile 116.2) downstream to the 

upstream side of the Callaway intake. The shoreline of site 1 is 

riprapped with a narrow band of mature trees (cottonwood, willow, 

silver maple) lining the bank area. Substrates at this site were 

usually riprap. The main channel of the river is located just off­

shore from site 1. The water depth of site 1 drops off sharply from 

the narrow band of shallow water along the straight riprapped 

shoreline. 

Site 2 is located from the downstream side of intake downstream 

to dike 121.58 and encompasses the immediate discharge area. A 

retaining wall for a barge unloading area and eddy currents are 

characteristic of this site which has a mud and fine sand substrate. 

The shoreline is steep and water depths of 15 feet or greater exist 

just off-shore. 

Site 3 extends from the downstream side of dike 121.58 to 

dike 121.0. This site has dike fields which provide quiet water areas 

during low flows. When river elevations breach the dikes, flows 

become turbulent and swift. The bank area is lined with mature trees 

of willow and silver maple. Substrates are varied and include fine 

sand, silt, and mud. The collecting area for this site depends on 

river elevation. During low flows the riprapped portions of the dike 

fields must be sampled because access to inside the dike fields is 
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limited by low water levels. Median flows allow access to the dike 

fields and large areas for collection. During above median flows only 

the shoreline is capable of being sampled. 

Sites 4 and 5 were near shore sites located on the south shore 

of the Missouri River. Site 4 encompasses the area of three L-head 

dikes from dike 122.1 downstream to approximately river mile 115.4. 

The substrates at this site were sand, silt and mud. When river 

elevations are low, large areas of quiescent water is present. But 

when the dikes are breached, turbulent and swift flows exist. Water 

depths are variable within the dike fields. Deep water is present 

within the eddy portions of the dike fields, and shallow water exists 

along the banks and upstream side of the dikes. The banks are lined 

with trees with mature specimens on the high banks and new growth on 

the low banks. Site 5 begins directly across the river from the 

intake structure at the start of a tree line and ends at the upstream 

side of dike 121.2. Water depths are shallow because this site is a 

sand flat and extends into a chute behind an island. A small short 

dike is present just upstream of the chute. Vegetation on the banks 

is similar. to what exists at site 4. Snags and stranded drift 

characterize the habitat of the chute. Water flow is swift and the 

substrates are sand, silt and mud. 

6.3 Results 

6.3.1 Species Composition 

The collection by all fish sampling methodologies represented 

2805 specimens comprising 14 families and 41 species. Table 6.1 
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Table 6.1 
Fish Species Collected by Electrofishing at the Callaway Plant, 

February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance WT. (G) Weight 

Chestnut Lamprey Icthyomyzon castaneus 28 1.5 663.0 0.1 
Shovelnose Sturgeon Scaphirhynchus platorynchus 1 *LT 0.1 638.0 0.1 
Paddlefish Polyodon spathula 1 LT 0.1 3200.0 0.6 
Longnose Gar Lepisosteus osseus 49 2.5 25059.0 5.0 
Shortnose Gar Lepisosteus platostomus 163 8.5 59156.0 11.8 
American Eel Anguilla rostrata 1 LT 0.1 480.0 LT 0.1 
Gizzard Shad Dorosoma cepedianum 518 26.9 75666.6 15.1 
Gold eye Hiodon alosoides 322 16.7 35855.0 7.2 
Moon eye Hiodon tergisus 4 0.2 .366 .o LT 0.1 
Carp Cyprinus carpio 113 5.9 127834.0 25.5 
Grass Carp Ctenopharyngodon idella 1 LT 0.1 4850.0 1.0 
Emerald Shiner Notropis atherinoides 2 0.1 5.0 LT 0.1 
River Carpsucker Carpiodes carpio 85 4.4 38982.0 7.8 
Quillback Carpiodes cyprinus 1 LT 0.1 23.0 LT 0.1 
Highfin Carpsucker Carpiodes velifer 1 LT 0.1 1000.0 0.2 
Smallmouth Buffalo Ictiobus bubalus 11 0.6 7537.0 1.5 
Bigmouth Buffalo Ictiobus cyprinellus 8 0.4 11286 .o 2.3 0'\ 

Golden Redhorse Moxostoma erythrurum 4 0.2 767.0 0.2 I 
....,J 

Shorthead Redhorse Moxostoma macrolepidotum 11 0.6 4576.0 0.9 
Blue Catfish Ictalurus furcatus 10 0.5 6051.0 1.2 
Black Bullhead Ictalurus melas 2 0.1 604.0 0.1 
Yellow Bullhead Ictalurus natalis 1 LT 0.1 136.0 LT 0.1 
Channel Catfish Ictalurus punctatus 19 1.0 10875.0 2.2 
Flathead Catfish Pylodictis olivaris 10 0.5 6191.0 1.2 
White Bass Morone chrysops 40 2.1 7777 .o 1.6 
Green Sunfish Lepomis cyanellus 4 0.2 385.0 LT 0.1 
Warmouth Lepomis gulosus 2 0.1 366.0 LT 0.1 
Bluegill Lepomis macrochirus 16 0.8 1472 .o 0.3 
Largemouth Bass Micropterus salmoides 3 0.2 2378.0 0.5 
Spotted Bass Micropterus punctulatus 1 LT 0.1 192.0 LT 0.1 
White Crappie Pomoxis annularis 14 0.7 3886.0 0.8 
Black Crappie Pomoxis nigromaculatus 4 0.2 416.0 LT 0.1 
Sauger Stizostedion canadense 5 0.3 1501.0 0.3 
Freshwater Drum Aplodinotus grunniens 469 24.4 60960.6 12.2 

*LT = Less Than TOTAL 1924 501134.2 
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presents the electrofishing results by species for all collection 

sites and all sampling dates. In the total of 1924 specimens, 14 

families and 34 species were represented. As shown on Table 6.1, the 

dominant species from all electrofishing collections were gizzard shad 

(26.9% relative abundance), freshwater drum (24.4%), goldeye (16.7%), 

shortnose gar (8.5%), and carp (5.9%). 

Tables 6.2 through 6.6 present the absolute and relative 

abundance by species of electrofishing results for each site over the 

entire study. The results presented in these tables are summarized in 

the following table which groups north and south shore sites. 

Summary of Electrofishing 
Results by Site 

Site 

North Shore South Shore 
1 2 3 4 5 

Families 12 10 11 10 12 

Species 24 17 24 19 19 

Specimens 681 231 356 299 357 

The most specimens (681) were collected from site 1, also sites 1 

and 3 had the highest number of species (24). The lowest numbeT of 

specimens were collected from site 2 but this was caused by the 

limited collection area of this site. 

Relative abundance of the dominant species for each site from 

electrofishing collections during tbe study is summarized in the table 

below. 
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Common Name 

Chestnut Lamprey 
Longnose Gar 
Shortnose Gar 
American Eel 
Gizzard Shad 
Goldeye 
Moon eye 
Carp 
River Carpsucker 
Highfin Carpsucker 
Smallmouth Buffalo 
Bigmouth Buffalo 
Shorthead Redhorse 
Blue Catfish 
Black Bullhead 
Channel Catfish 
Flathead Catfish 
White Bass 
Bluegill 
Largemouth Bass 
Spotted Bass 
White Crappie 
Sauger 
Freshwater Drum 

*LT = Less Than 

Table 6.2 
Fish Species Collected by Electrofishing at Site 1 during the Callaway Plant Study 

February 1985 through January 1986 

Scientific Name 

Icthyomyzon castaneus 
Lepisosteus osseus 
Lepisosteus platostomus 
Anguilla rostrata 
Dorosoma cepedianum 
Hiodon alosoides 
Hiodon tergisus 
Cyprinus carpio 
Carpiodes carpio 
Carpiodes velifer 
Ictiobus bubalus 
Ictiobus cyprinellus 
Moxostoma macrolepidotum 
Ictalurus furcatus 
Ictalurus melas 
Ictalurus punctatus 
Pylodictis olivaris 
Marone chrysops 
LepoQiS rnacrochirus 
Micropterus salmoides 
Micropterus punctulatus 
Pomoxis annularis 
Stizostedion canadense 
Aplodinotus grunniens 

Total 

Relative 
Number Abundance 

5 
11 
56 

1 
131 
121 

3 
22 

9 
1 
1 
1 
1 
3 
1 
7 
6 

14 
5 
2 
1 
3 
3 

273 

681 

0.7 
1.6 
8.2 
0.1 

19.2 
17.8 
0.4 
3.2 
1.3 
0.1 
0.1 
0.1 
0.1 
0.4 
0.1 
1.0 
0.9 
2.1 
0.7 
0.3 
0.1 
0.4 
0.4 

40.1 

Total 
WT. (G) 

89 .o 
2449.0 

20033.0 
480.0 

11025.8 
11272.0 

286.0 
32819.0 
5103.0 
1000.0 
718.0 

2375.0 
475.0 
819.0 
552.0 

1825.0 
3340.0 
2051.0 
308.0 

1428.0 
192.0 

1117.0 
1124.0 

27731.6 

128612.4 

Relative 
Weight 

*LT 0.4 
1.9 

15.6 
0.4 
8.6 
8.8 
0.2 

25.5 
4.0 
0.8 
0.6 
1.8 
0.4 
0.6 
0.4 
1.4 
2.6 
1.6 
0.2 
1.1 
0.1 
0.9 
0.9 

21.6 

- _... 

0'1 
I 

1.0 



Table 6.3 
Fish Species Collected by Electrofishing at Site 2 during the Callaway Plant Study, 

February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance WT. (G) Weight 

Chestnut Lamprey Icthyomyzon castaneus 1 0.4 36.0 *LT 0.1 
Longnose Gar Lepisosteus osseus 6 2.6 3248.0 5.1 
Shortnose Gar Lepisosteus platostomus 30 13.0 10911.0 17.2 
Gizzard Shad Dorosoma cepedianum 55 23.8 3930.0 6.2 
Goldeye Hiodon alosoides 21 9.1 2757.0 4.4 
Carp Cyprinus carpio 35 15.2 28526.0 45.1 
River Carpsucker Carpiodes carpio 18 7.8 2951.0 4.7 
Smallmouth Buffalo Ictiobus bubalus 1 0.4 900.0 1.4 
Bigmouth Buffalo Ictiobus cyprinellus 1 0.4 1300.0 2.1 
Golden Redhorse Moxostoma erythrurum 2 0.9 545.0 0.9 
Black Bullhead Ictalurus melas 1 0.4 52.0 LT 0.1 
White Bass Morone chrysops 4 1.7 888.0 1.4 
Green Sunfish Lepomis cyanellus 1 0.4 47.0 LT 0.1 
Bluegill Lepomis macrochirus 2 0.9 186.0 0.3 ~ 

I 
Largemouth Bass Micropterus salmoides 1 0.4 950.0 1.5 I-" 

White Crappie Pomoxis annularis 2 0.9 717.0 1.1 0 

Freshwater Drum Aplodinotus grunniens 50 21.6 5368.0 8.5 

*LT = Less Than TOTAL 231 63312.0 

--·- .... - .......... - ........ . 



Common Name 

Chestnut Lamprey 
Longnose Gar 
Shortnose Gar 
Gizzard Shad 
Goldeye 
Carp 
Emerald Shiner 
River Carpsucker 
Quillback 
Smallmouth Buffalo 
Bigmouth Buffalo 
Golden Redhorse 
Shorthead Redhorse 
Blue Catfish 
Yellow Bullhead 
Channel Catfish 
White Bass 
Green Sunfish 
Warmouth 
Bluegill 
White Crappie 
Black Crappie 
Sauger 
Freshwater Drum 

*LT = Less Than 

Table 6.4 
Fish Species Collected by Electrofishing at Site 3 during the Callaway Plant Study, 

February 1985 through January 1986 

Scientific Name 

Icthyomyzon castaneus 
Lepisosteus osseus 
Lepisosteus platostomus 
Dorosoma cepedianum 
Hiodon alosoides 
Cyprinus carpio 
Notropis atherinoides 
Carpiodes carpio 
Carpiodes cyprinus 
Ictiobus bubalus 
Ictiobus cyprinellus 
Moxostoma erythrurum 
Moxostoma macrolepidotum 
Ic'talurus furcatus 
Ictalurus natalia 
Ictalurus punctatus 
Morone chrysops 
Lepomis cyanellus 
Lepomis gulosus 
Lepomis macrochirus 
Pomoxis annularis 
Pomoxis nigromaculatus 
Stizostedion canadense 
Aplodinotus grunniens 

TOTAL 

Relative 
Number Abundance 

7 
12 
34 

101 
33 
31 

1 
27 

1 
6 
6 
2 
4 
1 
1 
6 
9 
2 
2 
6 
1 
3 
2 

58 

356 

2.0 
3.4 
9.6 

28.4 
9.3 
8.7 
0.3 
7.6 
0.3 
1.7 
1.7 
0.6 
1.1 
0.3 
0.3 
1.7 
2.5 
0.6 
0.6 
1.7 
0.3 
0.8 
0.6 

16.3 

Total 
WT. (G) 

271.0 
3927.0 
9462.0 

18172.6 
4369.0 

25635.0 
1.0 

13255 .o 
23.0 

1376.0 
7611.0 
222.0 

1508.0 
403.0 
136.0 

4355.0 
1367.0 
224 .o . 
366.0 
597 .o 
210.0 
230.0 
377 .o 

11909 .o 

106006.6 

Relative 
Weight 

0.3 
3.7 

17.1 
8.9 
4.1 

24.2 
*LT 0.1 

12.5 
LT 0.1 

1.3 
7.2 
0.2 
1.4 
0.4 
0.1 
4.1 
1.3 
0.2 
0.3 
0.6 
0.2 
0.2 
0.4 

11.2 

0'1 
I 
I-' 
I-' 



Common Name 

Chestnut Lamprey 
Longnose Gar 
Shortnose Gar 
Gizzard Shad 
Gold eye 
Carp 
Emerald Shiner 
River Carpsucker 
Smallmouth Buffalo 
Shorthead Redhorse 
Blue Catfish 
Channel Catfish 
Flathead Catfish 
White Bass 
Green Sunfish 
Bluegill 
White Crappie 
Black Crappie 
Freshwater Drum 

*LT = Less Than 

Table 6.5 
Fish Species Collected by Electrofishing at Site 4 during the Callaway Plant Study, 

February 1985 through January 1986 

Relative Total Relative 
Scientific Name Number Abundance WT. (G) Wei~ht 

Icthyomyzon castaneus 2 0.7 38.0 *LT 0.1 
Lepisosteus osseus 11 3.7 9351.0 10.6 
Lepisosteus platostomus 29 9.7 13213.0 15.0 
Dorosoma cepedianum 104 34.8 16765.4 19 .o 
Hiodon alosoides 58 19.4 6374.0 7.2 
Cyprinus carpio 11 3.7 11679 .o 13.2 
Notropis atherinoides 1 0.3 4.0 *LT 0.1 
Carpiodes carpio 15 5.0 12006.0 13.6 
Iciiobus bubalus 1 0.3 518.0 0.6 
Moxostoma macrolepidotum 3 1.0 872.0 1.0 
Ictalurus furcatus 4 1.3 3368.0 3.8 
Ictalurus punctatus 4 1.3 2975 .o 3.4 
Pylodictis olivaris 3 1.0 1051.0 1.2 
Morone chrysops 8 2.7 2338.0 2.7 
Lepomis cyanellus 1 0.3 114.0 0.1 
Lepomis macrochirus 3 1.0 381.0 0.4 
Pomoxis annularis 5 1.7 1116.0 1.3 
Pomoxis nigromaculatus 1 0.3 186.0 0.2 
Aplodinotus grunniens 35 11.7 5817.0 6.6 

TOTAL 299 88166.4 

0\ 
I 

1-' 
N 

----~-~--~-~----~--



Table 6.6 
Fish Species Collected by Electrofishing at Site 5 during the Callaway Plant Study, 

February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance WT. (G) Wei~ht 

Chestnut Lamprey Icthyomyzon castaneus 13 3.6 229.0 0.2 
Shovelnose Sturgeon Scaphirhynchus platorynchus 1 0.3 638.0 0.6 
Paddle fish Polyodon spathula 1 0.3 3200.0 2.8 
Longnose Gar Lepisosteus osseus 9 2.5 6084.0 5.3 
Shortnose Gar Lepisosteus platostomus 14 3 •. 9 5537.0 4.8 
Gizzard Shad Dorosoma cepedianum 127 35.6 25772.8 22.4 
Goldeye Hiodon alosoides 89 24.9 11083.0 9.6 
Mooneye Hiodon tergisus 1 0.3 80.0 *LT 0.1 
Carp Cyprinus carpio 14 3.9 29175 .o 25.4 
Grass Carp Ctenopharyngodon idella 1 0.3 4850.0 4.2 
River Carpsucker Carpiodes carpio 16 4.5 5667.0 4.9 
Smallmouth Buffalo Ictiobus bubalus 2 0.6 4025.0 3.5 
Shorthead Redhorse Moxostoma macrolepidotum 3 0.8 1721.0 1.5 0'1 
Blue Catfish Ictalurus furcatus 2 0.6 1461.0 1.3 I 

Channel Catfish Ictalurus punctatus 2 0.6 1720.0 1.5 
...... 
w 

Flathead Catfish Pylodictis olivaris 1 0.3 1800.0 1.6 
White Bass Marone chrysops 5 1.4 1133 .o 1.0 
White Crappie Pomoxis annularis 3 0.8 726.0 0.6 
Freshwater Drum Aplodinotus grunniens 53 14.8 10135.0 8.8 

*LT = Less Than TOTAL 357 115036.8 
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Relative Abundance of Dominant Species 
By Site from Electrofishing 

Site 

North Shore South Shore 
1 2 3 4 5 

Shortnose Gar 8.2 13.0 9.6 9.7 * 
Gizzard Shad 19.2 23.8 28.4 34.8 35.6 
Goldeye 17.8 9.1 9.3 19.4 24.9 
Carp * 15.2 8.7 * * 
River Carpsucker * 7.8 7.6 5.0 * 
Freshwater Drum 40.1 21.6 16.3 11.7 14.8 

*Species was not a dominant component of collections. 

Gizzard shad, goldeye, and freshwater drum were ubiquitous and 

were the dominant species collected at all sites. Gizzard shad and 

goldeye were more dominant on the south shore, whereas freshwater drum 

and shortnose gar were more dominant on the north shore. Carp was a 

dominant species at sites 2 and 3. River carpsucker exhibited that it 

was a dominant species at sites 2, 3, and 4. 

Data on absolute and relative abundance from electrofishing 

collections for all sites monthly are presented in Appendix D.1 and 

for each site monthly in Appendix D.2. 

Tables 6.7 through 6.10 show the seasonal species composition and 

abundance in collections from all electrofishing collection sites for 

the fall, winter, spring and summer. This seasonal data is summarized 

for the dominant species in Table 6.11. This table illustrates the 

seasonal variability in species composition by showing the seasonal 

relative abundance of dominant species. Gizzard shad, goldeye, and 

freshwater drum were dominant during all seasons. Shortnose gar and 

I 
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Table 6.7 
Fish Species Collected by Electrofishing during the Spring Season 

At All Sites during the Callaway Plant Study, February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance WT. (G) Wei~ht 

Chestnut Lamprey Icthyomyzon castaneus 13 1.4 205.0 0.1 
Longnose Gar Lepisosteus osseus 9 1.0 1996.0 1.4 
Shortnose Gar Lepisosteus platostomus 56 6.0 22095.0 15 .o 
Gizzard Shad Dorosoma cepedianum 194 21.0 17390.8 11.8 
Goldeye Hiodon alosoides 202 21.8 19483.0 13.2 
Mooneye Hiodon tergisu s 1 0.1 116.0 *LT 0.1 
Carp Cyprinus carpio 57 6.2 35272 .o 23.9 
Emerald Shiner Notropis atherinoides 1 0.1 1.0 LT 0.1 
River Carpsucker Carpiodes carpio 28 3.0 4267.0 2.9 
Quillback Carpiodes cyprinus 1 0.1 23.0 LT 0.1 
Smallmouth Buffalo Ictiobus bubalus 6 0.6 1312.0 0.9 
Bigmouth Buffalo Ictiobus cyprinellus 4 0.4 2511.0 1.7 
Shorthead Redhorse Moxostoma macrolepidotum 2 0.2 629.0 0.4 
Blue Catfish Ictalurus furcatus 2 0.2 1461.0 1.0 0"1 

I 
Black Bullhead Ictalurus me las 2 0.2 604.0 0.4 I-' 

Yellow Bullhead Ictalurus natalis 1 0.1 136.0 LT 0.1 U1 

Channel Catfish Ictalurus punctatus 8 0.9 2146.0 1.5 
Flathead Catfish Pylodictis olivaris 1 0.1 437.0 0.3 
White Bass Marone chrysops 22 2.4 3311.0 2.2 
Green Sunfish Lepomis cyanellus 4 0.4 385.0 0.3 
Warmouth Lepomis gulosus 2 0.2 366.0 0.2 
Bluegill Lepomis macrochirus 12 1.3 1186.0 0.8 
Largemouth Bass Micropterus salmoides 3 0.3 2378.0 1.6 
White Crappie Pomoxis annularis 9 1.0 2667.0 1.8 
Black Crappie Pomoxis nigromaculatus 2 0.2 27.0 LT 0.1 
Sauger Stizostedion canadense 1 0.1 32.0 LT 0.1 
Freshwater Drum Aplodinotus grunniens 283 30.6 26862.6 18.2 

*LT = Less Than TOTAL 926 147299.4 



Table 6.8 
Fish Species Collected by Electrofishing during the Summer Season 

At All Sites during the Callaway Plant Study, February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance WT. (G) Weight 

Chestnut Lamprey Icthyomyzon castaneus 2 0.6 27.0 *LT 0.1 
Shovelnose Sturgeon Scaphirhynchus platorynchus 1 0.3 638.0 0.4 
Longnose Gar Lepisosteus osseus 21 6.5 9614.0 6.8 
Shortnose Gar Lepisosteus platostomus 89 27.5 30986.0 21.8 
American Eel Anguilla rostrata 1 0.3 480.0 0.3 
Gizzard Shad Dorosoma cepedianum 28 8.6 6142.0 4.3 
Goldeye Hiodon alosoides 50 15.4 7800.0 5.5 
Carp Cyprinus carpio 28 8.6 44671.0 31.5 
River Carpsucker Carpiodes carpio 21 6.5 16221.0 11.4 
Smallmouth Buffalo Ictiobus bubalus 1 0.3 750.0 0.5 
Blue Catfish Ictalurus furcatus 2 0.6 1466.0 1.0 
Channel Catfish Ictalurus punctatus 6 1.9 5021.0 3.5 
Flathead Catfish Pylodictis olivaris 7 2.2 5030.0 3.5 0\ 

I 
White Bass Morone chrysops 9 2.8 2256.0 1.6 ....... 

0\ 
Bluegill Lepomis macrochirus 4 1.2 286.0 0.2 
Spotted Bass Micropterus punctulatus 1 0.3 192.0 0.1 
White Crappie Pomoxis annularis 4 1.2 982.0 0.7 
Black Crappie Pomoxis nigromaculatus 1 0.3 186.0 0.1 
Freshwater Drum Aplodinotus grunniens 48 14.8 9080.0 6.4 

*LT = Less Than TOTAL 324 141828.0 

-~--~---~-------~- -



Table 6.9 
Fish Species Collected by Electrofishing during the Fall Season 

At All Sites during the Callaway Plant Study, February 1985 through January 1986 

Relative Total Relative 
Common Name Scientific Name Number Abundance WT. (G) Wei~ht 

Chestnut Lamprey Ichthyomyzon castaneus 13 2.3 431.0 0.2 
Paddle fish Polyodon spa thu la 1 0.2 3200.0 1.6 
Longnose Gar Lepisosteus osseus 19 3.4 13449.0 6.8 
Shortnose Gar Lepisosteus platostomus 18 3.2 6075.0 3.1 
Gizzard Shad Dorosoma cepedianum 242 43.1 49539.8 25.2 
Gold eye Hiodon alosoides 60 10.7 7866.0 4.0 
Mooneye Hiodon tergisus 2 0.4 218.0 0.1 
Carp Cyprinus carpio 26 4.6 44541.0 22.6 
Grass Carp Ctenopharyngodon idella 1 0.2 4850.0 2.5 
River Carpsucker carpiodes carpio 34 6.1 17426.0 8.9 
Smallmouth Buffalo Ictiobus bubalus 4 0.7 5475.0 2.8 
Bigmouth Buffalo Ictiobus cyprinellus 4 0.7 8775.0 4.5 
Golden Redhorse Moxostoma erythrurum 4 0.7 767.0 0.4 
Shorthead Redhorse Moxostoma macrolepidotum 3 0.5 1500.0 0.8 0\ 

I 
Blue Catfish Ictalurus furcatus 6 1.1 3124.0 1.6 I-' 

Channel Catfish Ictalurus punctatus 5 0.9 3708.0 1.9 
-...I 

Flathead Catfish Pylodictis olivaris 1 0.2 300.0 0.2 
White Bass Morone chrysops 7 1.2 1476.0 0.7 
White Crappie Pomoxis annularis 1 0.2 237.0 0.1 
Black Crappie Pomoxis nigromaculatus 1 0.2 203.0 0.1 
Sauger Stizostedion canadense 4 0.7 1469.0 0.7 
Freshwater Drum Aplodinotus grunniens 105 18.7 22204.0 11.3 

*LT = Less Than TOTAL 561 196833.8 



Common Name 

Gizzard Shad 
Goldeye 
Mooneye 
Carp 
Emerald Shiner 
River Carpsucker 
Highfin Carpsucker 
Shorthead Redhorse 
Flathead Catfish 
White Bass 
Freshwater Drum 

*LT = Less Than 

Table 6.10 
Fish Species Collected by Electrofishing during the Winter Season 

At All Sites during the Callaway Plant Study, February 1985 through January 1986 

Relative Total 
Scientific Name Number Abundance WT. (G) 

Dorosoma cepedianum 54 47.8 2594.0 
Hiodon alosoides 10 8.8 706.0 
Hiodon tergisus 1 0.9 32.0 
Cyprinus carpio 2 1.8 3350.0 
Notropis atherinoides 1 0.9 4.0 
Carpiodes carpio 2 1.8 1068.0 
Carpiodes velifer 1 0.9 1000.0 
Moxostoma macrolepidotum 6 5.3 2447.0 
Pylodictis olivaris 1 0.9 424.0 
Marone chrysops 2 1.8 734.0 
Aplodinotus grunniens 33 29.2 2814.0 

.TOTAL 113 15173.0 

Relative 
Weight 

17.1 
4.7 
0.2 

22.1 
*LT 0.1 

7.0 
6.6 

16.1 
2.8 
4.8 

18.5 

0'1 
I 
I-' 
CXl 
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Table 6.11 

Relative Abundance of Dominant Species by Season from 
Electrofishing Collections During the Callaway Plant Study, February 1985 through January 1986 

Common Name 

Shortnose Gar 
Gizzard Shad 
Goldeye 
Carp 
Freshwater Drum 
Longnose Gar 
River Carpsucker 
Shorthead Redhorse 

Scientific Name 

Lepisosteus platostomus 
Dorosoma cepedianum 
Hiodon alosoides 
Cyprinus carpio 
Aplodinotus grunniens 
Lepisoteus osseus 
Carpiodes carpio 
Moxostoma macrolepidotum 

* Species was not a dominant component of collections. 

Spring 

6.0% 
21.0% 
21.8% 

6.2% 
30.6% 

* 
* 
* 

All Sites 
Summer Fall Winter 

27.5% * * 
8.6% 43.1% 47.8% 

15.4% 10.7% 8.8% 
8.6% * * 

14.8% 18.7% 29.2% 
6.5% * * 
6.5% 6.1% * 
* * 5.3% 

-

0'1 
I 

....... 
1.0 
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carp were dominant species during the spring and summer seasons. 

Longnose gar was a dominant species in the summer and shorthead 

redhorse in the winter. In the summer and fall seasons, river 

carpsucker was a dominant species in the electrofishing collections. 

Seasonal species composition for each electrofishing collection 

site are presented in Appendix D.3. Appendix D.4 provides data 

concerning each species collected in electrofishing collections for 

each site and all sites by showing the total number collected, mean 

total length, length range, mean weight, weight range, percent total 

biomass collected, and percent occurrence in the collections. 

Seining collection data showing numbers and relative abundance for 

each species during the study are presented in Table 6.12. Seining 

produced chub, shiner and minnow species that were not present in the 

electrofishing collections, thus providing further documentation of 

the fish populations in the vicinity of the Callaway intake structure. 

Sampling by seining collected a total of 881 specimens representing 8 

families and 17 species. The dominant species from the seining 

collections were channel catfish (63.5% relative abundance), 

freshwater drum (18.1%), and river carpsucker (9.1%). The specimens 

of these species were all young of the year and this shows the high 

fecundity and compensatory potential of these species. 

Seining was scheduled to be conducted monthly but because of 

inclement weather and high river elevations, sampling was only 

accomplished on July 24, 1985. Electrofishing was not conducted in 

December 1985 because of adverse river conditions. 
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Conunon Name 

Gizzard Shad 
Goldeye 
Silver Chub 
Speckled Chub 
Sicklefin Chub 
Flathead Chub 
Bluntnose Hinnow 
Suckermouth Minnow 
Emerald Shiner 
Sand Shiner 
River Carpsucker 
Channel Catfish 
Yellow Bullhead 
White Bass 
Spotted Bass 
Bluegill 
Freshwater Drum 

Total 

*LT = Less Than 
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Table 6.12 

Fish Species Collected by Seining at the 
Callaway Plant, February 1985 through January 1986 

Number Number Relative 
Scientific Name Site 1 Site 5 Total Abundance 

Dorosoma cepedianum 5 6 11 1.3 
Hiodon alosoides 5 1 6 *LT 0.1 
Hybopsis storeriana 11 16 27 3.1 
Hybopsis aestivalis 6 6 LT 0.1 
Hybopsis meeki 2 2 LT 0.1 
Hybopsis gracilis 2 2 LT 0.1 
Pimephales notatus 1 17 18 2.0 
Phenacobius mirabilis 1 1 LT 0.1 
Notropis atherinoides 2 2 LT 0.1 
Notropis stramineus 2 2 LT 0.1 
Carpiodes carpio 80 80 9.1 
Ictalurus punctatus 127 432 559 63.5 
Ictalurus natalis 1 1 LT 0.1 
Morone chrysops 1 2 3 LT 0.1 
Micropterus punctulatus 1 1 LT 0.1 
Lepomis macrochirus 1 1 LT 0.1 
Aplodinotus grunniens 50 109 159 18.1 

210 671 881 
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No fish of threatened or endangered status for Missouri waters 

(Mo. Dept. of Con. 1977), or included on the U.S. Fish and Wildlife 

Service List of Endangered and Threatened Wildlife (U.S. Dept. of 

Interior 1975) were collected during the study. Two sicklefin chubs 

(Hybopsis meeki) were collected by seining on the south shore during 

the study. The sicklefin chub is considered rare by the state of 

Missouri. 

6.3.2 Pflieger Faunal Composition Analysis 

Pflieger faunal composition analysis is a method of characterizing 

and analyzing the fish populations according to the habitat 

requirements of the various species. Faunal composition may be based 

on the number of species or the number of specimens within each faunal 

group. The Pflieger faunal composition percentages for all 

electrofishing collections monthly, seasonally and for the year by 

number of species and by number of specimens are presented in Tables 

6.13 and 6.14, respectively. For all sites 50.0% of the species were 

wide ranging, 29.4% Big River, 5.9% Ozark and Prairie, and 2.9% each 

fell into Lowland, Ozark-Lowland and Ozark-Prairie faunal groups. The 

faunal composition percentage by number of specimens at all sites for 

the year were 52.7% Big River, 41.8% Wide Ranging, and 4.5% Prairie. 

All other faunal groups combined made up 1.1% of the specimens. 

Appendix D.5 contains the Pflieger faunal composition percentages 

by the number of species and by the number of specimens for each 

electrofishing collection site by the month, season, and year. 
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Table 6.13 
Pflieger Faunal Composition by Number of Species for All Electrofishing Collections 

Monthly, Seasonally, and for the Year at the Callaway Plant, February 1985 through January 1986 

Big Ozark Ozark Wide Not 
Ozark Lowland Prairie River Lowland Prairie Ranging Defined 

February 1985 11.1 o.o 11.1 33.3 o.o 11.1 33.3 o.o 
March 1985 0.0 0.0 5.6 33.3 o.o 5.6 55.6 o.o 
April 1985 o.o 4.5 9.1 22.7 0.0 o.o 63.6 0.0 
May 1985 o.o o.o 9.1 18.2 o.o o.o 72.7 o.o 
June 1985 o.o o.o 9.1 36.4 o.o o.o 54.5 o.o 
July 1985 o.o o.o 6.3 37.5 6.3 o.o 50.0 o.o 
August 1985 o.o 0.0 6.7 33.3 o.o o.o 60.0 o.o 
September 1985 o.o .o.o 7.1 35.7 o.o o.o 57.1 o.o 
October 1985 5.9 o.o 5.9 41.2 o.o 5.9 41.2 o.o 
November 1985 o.o o.o 9.1 27.3 o.o 9.1 54.5 0.0 
January 1986 o.o 0.0 o.o 40.0 o.o 20.0 40.0 0.0 

0'\ 
Spring Season o.o 3.7 7.4 25.9 o.o 3.7 59.3 o.o I 

Summer Season o.o o.o 5.3 31.6 5.3 o.o 57.9 0.0 N 
w 

Fall Season 4.5 o.o 4.5 36.4 o.o 4.5 50.0 o.o 
Winter Season 9.1 o.o 9.1 36.4 o.o 9.1 36.4 o.o 

For The Year 5.9 2.9 5.9 29.4 2.9 2.9 50.0 0.0 



Table 6.14 
Pflieger Faunal Composition by Number of Specimens for All Electrofishing Collections 

Monthly, Seasonally, and for the Year at the Callaway Plant, February 1985 through January 1986 

Big Ozark Ozark Wide Not 
Ozark Lowland Prairie River Lowland Prairie Ranging Defined 

February 1985 1.2 o.o 2.3 51.2 o.o 5.8 39.5 o.o 
March 1985 o.o ·0.0 4.2 80.1 o.o 0.4 15.2 0.0 
April 1985 o.o 0.5 2.4 46.1 o.o o.o 50.9 o.o 
May 1985 o.o o.o 1.0 32.0 o.o o.o 67.0 o.o 
June 1985 o.o o.o 7.2 59.0 0.0 o.o 33.8 o.o 
July 1985 o.o o.o 5.6 62.2 1.1 o.o 31.1 o.o 
August 1985 o.o o.o 6.3 64.2 o.o o.o 29.5 0.0 
September 1985 o.o o.o 8.5 46.0 o.o o.o 45.5 o.o 
October 1985 1.4 o.o 4.5 24.3 o.o 0.7 69.2 o.o 
November 1985 o.o o.o 4.4 62.2 o.o 2.2 31.1 o.o 
January 1986 o.o o.o 0.0 7.4 o.o 3.7 88.9 o.o 

0'1 

35.2 o.o I 
Spring Season o.o 0.2 3.1 61.2 o.o 0.2 N 

Summer Season o.o 0.0 6.5 61.4 0.3 o.o 31.8 o.o ,j::. 

Fall Season 0.7 o.o 6.1 36.0 o.o o.s 56.7 o.o 
Winter Season 0.9 o.o 1.8 40.7 o.o 5.3 51.3 o.o 

For The Year 0.3 0.1 4.5 52.7 *LT 0.1 0.6 41.8 o.o 

*LT = less than 

--------------- -·---
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6.3.3 Length-Frequency Distribution 

Length-frequency distributions for 18· different species of fish 

collected by electrofishing are given in Appendix D.6. These tables 

show the length-frequency distributions for each season and for the 

year for each species. The length-frequency distributions are in 50 

millimeter (mm) increments for freshwater drum and gizzard shad, but 

are in 20 mm increments for other species. 

These length-frequency distributions provide information on the 

size distributions of fish occurring at the collection sites in the 

vicinity of the Callaway intake structure during the study. 

6.3.4 Catch-Per-Unit-Effort 

Table 6.15 presents catch-per-unit-effort (CPUE) figures for the 

electrofishing collections. CPUE was calculated as a number of fish 

per standardized effort (fish per minute sampled) for each collection 

site and for all sites by month, season and the year. The CPUE ranged 

from 0.0 CPUE at site 1 and 2 in January 1986 to 6.0 CPUE at site 1 in 

April 1985. Site 4 CPUE of 0.96 was the lowest catch rate of the five 

sites during the study. Site 2 had the highest CPUE (2.41) during the 

study. The spring season CPUE of 2.27 was the highest seasonal 

average and the winter season CPUE of 0.51 was the lowest. The CPUE 

at all sites for the year was 1.36 fish per minute. 



Table 6.15 
Catch-Per-Unit-Effort for Electrofishing Collections Monthly, Seasonally, and for the Year 
By Site, and All Sites during the Callaway Plant Study, February 1985 through January 1986 

ALL 
COLLECTION SITE SITES 

1 2 3 4 5 

February 1985 0.742 0.625 l. 789 0.737 0.588 0.915 
March 1985 4.880 4.200 0.867 2.750 4.300 3.485 
April 1985 6.000 5.444 2.560 0.857 2.067 2.937 
May 1985 0.800 5.000 0.257 0.233 0.094 0.662 
June 1985 1.050 o. 778 0.452 1.333 1.200 0.993 
July 1985 1.208 2.143 0.700 0.567 0.267 o. 744 
August 1985 1.000 1.400 1.000 0.267 0.367 o. 720 
September 1985 1.800 1.444 2.605 0.767 0.839 1.566 
October 1985 1.519 5.000 1.133 2.800 3.267 2.355 
November 1985 0.143 0.600 0.633 0.125 0.400 0.349 
January 1986 o.o o.o 0.133 0.514 0.217 0.214 

Spring Season 3.642 4.857 1.100 1.082 1.841 2.270 0'\ 
I 

Summer Season 1.074 1.385 o. 720 o. 722 0.611 0.824 rv 
0'\ 

Fall Season 1.124 2.077 1..551 1.310 1.495 1.417 
Winter Season 0.377 0.313 o. 776 0.593 0.375 0.514 

For The Year 1.816 2.406 1.079 0.955 1.178 1.358 

-----------------~-
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6.3.5 Seasonal Trends 

Table 6.11 showed seasonal changes in the relative abundance of 

dominant species. Seasonality may also be examined by consideration 

of the percentage of total catch for a species that occurred during 

each season. Table 6.16 presents this information for all species 

that were collected in numbers of five or more in electrofishing 

sampling. This table shows that seven of the eighteen species were 

present in all seasons. Seven other species were present during all 

seasons except the winter. Smallmouth buffalo and sauger were 

collected only in the spring and fall. Shorthead redhorse were not 

collected in the summer and 54.5% of the specimens were sampled in the 

winter. The majority of gizzard shad were collected in the spring 

(37.5%) and fall (46.7%). Goldeye and freshwater drum were collected 

in the highest numbers in the spring, when 62.7%.and 60.3% of the 

specimens were collected, respectively. Seventy percent of the 

flathead catfish were collected in the summer. Spring (34.4%) and 

summer (54.6%) was when the majority of shortnose gar were c9llected, 

whereas longnose gar was collected in the highest numbers in the 

summer and fall. Smallmouth buffalo were mainly collected in the 

spring and fall. Carp and river carpsucker were collected in high 

numbers during all seasons except winter. 
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Table 6.16 

Seasonal Distribution of Speci~s* in Electrofishing 
Collections During the Callaway Study, February 1985 through January 

Common Name Spring Summer Fall Winter 

Chestnut Lamprey 46.4% 7.1% 46.4% 0% 
Longnose Gar 18.4% 42.9% 38.8% 0% 
Shortnose Gar 34.4% 54.6% 11.0% 0% 
Gizzard Shad 37.5% 5.4% 46.7% 10.4% 
Goldeye 62.7% 15.5% 18.6% 3.1% 
Carp 50.4% 24.8% 23.0% 1.8% 
River Carpsucker 32.9% 24.7% 40.0% 2.4% 
Smallmouth Buffalo 54.5% 9.1% 36.4% 0% 
Bigmouth Buffalo 50.0% 0% 50.0% 0% 
Shorthead Redhorse 18.2% 0% 27.3% 54.5% 
Blue Catfish 20.0% 20.0 60.0% 0% 
Channel Catfish 42.1% 31.6% 26.3% 0% 
Flathead Catfish 10.0% 70.0% 10.0% 10.0% 
White Bass 55.0% 22.5% 17.5% 5.0% 
Bluegill 75.0% 25.0% 0% 0% 
White Crappie 64.3% 28.6% 7.1% 0% 
Sauger 20.0% 0% 80.0% 0% 
Freshwater Drum 60.3% .10.2% 22.4% 7.0% 

*Fish species collected in numbers of five or more in electrofishing 
collections. 

I 
I 
I 

1986 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



6 - 29 

6.3.6 Spatial Distributions 

Table 6.17 summarizes the percentage occurrence, the spatial 

distribution, and the total numbers for each species in the 

electrofishing collections over the entire study. The three 

predominant species, gizzard shad, goldeye and freshwater drum 

exhibited the highest percentages of occurrence and were collected at 

all sites. Species that occurred at all sites but showed varying 

degrees of occurrence were chestnut lamprey, longnose gar, shortnose 

gar, carp, river carpsucker, smallmouth buffalo, white bass, and white 

crappie. 

The bigmouth buffalo, shorthead redhorse, blue catfish, channel 

catfish, flathead catfish, green sunfish, and bluegill were species 

occurring at 50% or more of the electrofishing collection sites. 

~bitat preferences were exhibited by certain species during the 

study. Shortnose gar, goldeye, mooneye, white bass, and freshwater 

drum showed a distinct preference for site 1. Fish species preferring 

site 3 were river carpsucker, smallmouth buffalo, and bigmouth 

buffalo. Carp, sauger, and golden redhorse exhibited a preference for 

sites on the north shore. Sixty percent of the flathead catfish were 

collected from site 1 and 30% were collected from site 4. Ninety-one 

percent of the shorthead redhorse were collected from sites 3, 4, and 

5. 
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Table 6.17 I 
Occurrence and Distribution of Species in Electrofishing I Collections Durin~ the Callawa~ Stud~, Februar~ 1985 throu~h Januarl 1986 

Percent Occurrence I 
Within 

Electrofishing Sites 

I Common Name Collections 1 2 3 4 5 Total 

Chestnut Lamprey 22.6%· X X X X X 28 
Shovelnose Sturgeon 1.9% X 1 I Paddle fish 1.9% X 1 
Longnose Gar 43.4% X X X X X 49 
Shortnose Gar 60.4% X X X X X 163 I American Eel. 1.9% X 1 
Gizzard Shad 71.7% X X X X X 518 
Goldeye 75.5% X X X X X 322 

I Moon eye 7.5% X X 4 
Carp 60.4% X X X X X 113 
Grass Carp 1.9% X 1 
Emerald Shiner 3.8% X X 2 I River Carpsucker 49.1% X X X X X 85 
Quillback 1.9% X 1 
Highfin Carpsucker 1.9% X 1 

I Smallmouth Buffalo 15.1% X X X X X 11 
Bigmouth Buffalo 7.5% X X X 8 
Golden Redhorse 3.8% X X 4 
Shorthead Redhorse 17.0% X X X X 11 I Blue Catfish 13.2% X X X X 10 
Black Bullhead 3.8% X X 2 
Yellow Bullhead 1.9% X 1 I Channel Catfish 22.6% X X X X 19 
Flathead Catfish 13.2% X X X 10 
White Bass 37.7% X X X X X 40 

I Green Sunfish 5.7% X X X 4 
warmouth 1.9% X 2 
Bluegill 17.0% X X X X 16 
Largemouth Bass 5.7% X X 3 I Spotted Bass 1.9% X 1 
White Crappie 22.6% X X X X X 14 
Black Crappie 5.7% X X 4 

I Sauger 5.7% X X 5 
Freshwater Drum 81.1% X X X X X 469 

I 
I 
I 
I 
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6.4 Discussion 

6.4.1 Species Composition and Abundance 

Threatened or endangered fish species (U.S. Dept. of Interior 

1975; Missouri Dept. of Conservation 1977) were not collected during 

the field fisheries study or previous studies near the Callaway Plant 

(Union Electric Co. 1974, 1975, 1976; Camp, Dresser & McKee 1981, 

1982). Sicklefin chub, a species considered rare by the state of 

Missouri (Missouri Dept. of Conservation 1977), were collected during 

the 1985-86 study and previous studies (Camp, Dresser & McKee 1981, 

1982). The occurrence of the sicklefin chub within the study area was 

not unexpected relative to the habitat present within the study area. 

Pflieger (1911, p. 338) reported that the sicklefin chub occurs only 

in the Missouri River and lower Mississippi River in Missouri, 

preferring the main channel with substrates of sand and fine gravel. 

Its abundance increases toward the mouth of the Missouri River. 

The only fish.species collected during the 1985-86 study which had 

not been sampled during previous studies was the grass carp 

(Ctenopharyngodon idella). Pflieger (1975) states the grass carp is a 

native of eastern Asia that was brought into this country as early as 

1963 and was introduced into open waters of Arkansas shortly 

thereafter. The grass carp is reported to be an inhabitant of large 

rivers. The larger streams of Missouri, particularly the Mississippi 

and Missouri, appear to provide suitable habitat (Pflieger 1975). 

Relative abundance and species composition has varied during the 

Missouri River field fisheries investigations conducted for the 
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Callaway Plant. Species composition stayed relatively constant for 

the river as a whole, but has fluctuated according to sampling 

methodologies and collection sites. Relative abundance has varied 

among studies but not beyond what would be expected of fish 

populations in a dynamic riverine environment. Camp, Dresser & McKee 

(1981) in electrofishing collections found gizzard shad (69.8%), 

freshwater drum (5.2%), shortnose gar (5.0%), and river carpsucker 

(4.9%) to be the most abundant species in the river near the Callaway 

Plant. The following year Camp, Dresser & McKee (1982) in 

electrofishing collections found freshwater drum (36.5%), gizzard shad 

(35.5%), river carpsucker (6.6%), and goldeye (6.1%) to be the 

abundant species. The 1985-86 study found gizzard shad (26.9%), 

freshwater drum (24.4%), goldeye (16.7%), shortnose gar (8.5%), and 

carp (5.9%) to be the most abundant species. Gizzard shad and 

freshwater drum have remained the two predominant species collected 

during the last three field fisheries studies at Callaway. The 

differences in relative abundance between studies can be attributable 

to naturally fluctuating biotic and abiotic conditions. 

There were 34 species collected by electrofishing during the 1985-

86 study and in past studies 28 species (Camp, Dresser & McKee, 1982) 

and 31 species (Camp, Dresser & McKee 1981) were collected by this 

methodology. The species composition has remained stable in the 

Missouri River near the Callaway Plant. Differences in species 

numbers between studies is accountable by the occurrence of a few 

minor species being collected during certain studies. 
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Seining samples showed high fecundity and compensatory potential 

of certain species since 559 channel catfish, 159 freshwater drum, and 

80 river carpsucker were collected on July 24, 1985. Seining samples 

provided information on the presence of minnow, shiner, and chub 

species, just as past studies have done (Camp, Dresser & McKee 1981, 

1982). 

6.4.2 Comparison by Pflieger Faunal Composition 

Faunal compositions of the collections from fisheries studies 

conducted at the Callaway Plant were compared using Pflieger's 

classification system. The analysis was based on the number of 

species since analysis by number of specimens would skew the 

composition toward certain faunal groups because of the differences 

between studies. 

Table 6.18 presents the Pflieger faunal composition by the number 

of species collected during the various studies. The earlier 

electrofishing studies to the present study conducted in the Missouri 

River near the Callaway Plant shows that faunal composition has been 

shifting from the big river faunal group to the wide ranging faunal 

group. One reason why this phenomenon may be happening is because of 

the Army Corps of Engineers dike notching program. Just,recently the 

Corps implemented dike notching to create more diverse fish habitat by 

eliminating sediment bu~ld-up behind certain dike fields. Dike 

notching has created scour holes, flow behind dike fields during low 

to medium flows, and habitat diversity. This diversity has created 

niches where faunal groups other than the big river faunal group can 



Table 6.18 
Pflieger Faunal Composition by Number of Specimens Collected 

During Field Fisheries Studies Conducted for the Callaway Plant 

Study And Big Ozark Ozark Wide Not 
Collection Method Ozark Lowland Prairie River Lowland Prairie Ranging Defined 

Camp, Dresser * 
McKee Study, 
1980-1981, Electrofishing o.o 0.0 12.9 41.9 3.2 3.2 38.7 3.2 

Camp, Dresser * 
McKee Study, 
1981-1982, Electrofishing 3.6 o.o 7.1 35.7 o.o 7.1 42.9 3.6 

Union Electric Company 
Study, 
1985-86, Electrofishing 5.9 2.9 5.9 29.4 2.9 2.9 50.0 o.o 

0\ 
I 

w 
~ 

-------------------
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inhabitat within the main portion of the Missouri River. This shift 

is beneficial since the big river faunal group is as abundant but has 

helped to restore diversity within a river system which has been 

greatly altered by past channelization and stabilization practices. 

6.4.3 Impingement Composition and Abundance 

Impingement samples included nine families and thirteen species, 

as shown in Table 5.2. Walleye (Stizostedion vitreum) was collected 

in the impingement studies but was not collected in the 1985-86 field 

fisheries study. This species has been collected in other studies 

conducted in the Missouri River near the Callaway Plant (Camp, Dreser 

& McKee 1981, 1982). Gizzard shad (91.4%) and freshwater drum (4.0%) 

together comprised 95.4% of the relative abundance from the 

impingement collections. Gizzard shad was the most abundant species 

in the electrofishing sampling, and freshwater drum was the second 

most abundant species. Also, freshwater drum was the second most 

abundant species in the seining collections. 

Impingement sampling results indicated that 98% of impinged 

gizzard shad are one year old or less. The compensatory potential and 

natural mortality rates (Bodola 1966) of this species suggest that any 

effect on their populations from impingement would be insignificant. 

Impingement primarily affects gizzard shad and freshwater drum, 

the two dominant species in the electrofishing collections. The field 

fisheries and impingement studies both confirm the predominance of 

gizzard shad and freshwater drum in the Missouri River. The other 

species in impingement samples were less dominant in abundance which 
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was consistent with their lower abundance in the field fisheries 

study. 

6.4.4 Intake Structure Location-Fish Involvement 

The intake structure's location was selected so its effects on the 

fish populations would be minimal. The intake was located on a 

straight rip-rap bank that has the main river channel immediately off­

shore. Water withdrawal occurs from the depths of the main channel 

where fish inhabitation is minimal. The intake structure is located 

where spawning areas are limited and nursery areas are almost non­

existent. Fish involvement with the intake basically entails fish 

migrating around the structure. Major feeding areas do not exist in 

the area of the intake structure. The impingement study, which was 

conducted concurrently with the field fisheries study, projected that 

2410 fish weighing 59.5 kilograms (131.2 pounds) would be impinged 

annually. This extremely low impingement rate lends further credence 

that the intake structure does not exist in major spawning, nursery, 

or feeding areas for fish (see sections 4.4.2 and 6.2.3). 

From the middle of May through the middle of November 1985 (28 

impingement tests), there were no fish collected during the 

impingement tests except on August 30 when one flathead catfish was 

collected. The majority of impingement by the intake structure 

occurred from late fall through the spring. The field fisheries data 

show that the highest concentration of fish (CPUE) occurs in the 

spring and fall around the area of the intake structure. This would 

account for the impingement that occurs in the fall and spring. The 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



6 - 37 

impingement of fish in the winter by the Callaway intake occurs 

primarily because of the stressed and lethargic condition of fish 

during periods of cold water temperature. 

The construction of the intake structure created a small area 

downstream of the structure which is more conducive to fish 

inhabitation than the straight rip-rapped bank which existed before 

construction. This area is small and limited by the swift and deep 

main channel which is immediately off-shore. 

6.5 Summary and Conclusions 

The 1985-86 field fisheries study collected a total of 2805 

specimens representing 14 families and 46 species by electrofishing 

and seining. The electrofishing portion of the study surveyed 34 fish 

species which is comparable to the 31 and 28 species surveyed in 

previous studies. In electrofishing collections gizzard shad (26.9%), 

freshwater drum (24.4%), goldeye (16.7%), shortnose gar (8.5%), and 

carp (5.9%) were the dominant species. Camp, Dresser & McKee (1981, 

1982) also found gizzard shad and freshwater drum to be the two most 

dominant species in electrofishing collections. Seining sampling 

collected 881 specimens representing 8 families and 17 species which 

documented the presence of many species not readily collected by other 

sampling methodologies. 

Threatened or endangered fish species were not collected during 

the 1985-86 field fisheries study. The sicklefin chub which is 

considered rare by the State of Missouri was collected by seining. 
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The grass carp was the only species collected which had not been 

collected during previous studies in the vicinity of the Callaway 

Plant. 

Analysis of species composition by Pflieger faunal composition 

shows that the percentage of wide-ranging species is increasing and 

the percentage of big river species is decreasing from analysis of 

past and present studies conducted at Callaway. This phenomenon may 

be occurring because of dike notching by the Army Corps of Engineers. 

This has increased habitat diversity and possibly has increased fish 

diversity within the channelized Missouri River. 

Impingement primarily affects gizzard shad and freshwater drum, 

the two dominant species in the electrofishing collections. The field 

fisheries and impingement both confirm the predominance of gizzard 

shad and freshwater drum in the Missouri River. The other species in 

impingement samples were less dominant in abundance which was 

consistent with their lower abundance in the field fisheries study. 

Feeding, spawning, and nursery areas for fish are limited in the 

area of the intake structure. Fish involvement with the intake 

basically entails fish migrating around the structure. The low 

impingement rates indicate,that the intake structure was located and 

designed to minimize impingement since the field fisheries study has 

shown that fish do reside in the area of intake. 
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Operational Information 
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Entrainment Data 

Description 

Pertinent Callaway icthyoplankton 
sampling field data, all samples, April-
September 1984 • • • • • • • 

Pertinent Callaway icthyoplankton 
bench data, all samples, April-September 
1984 . . . . . • . . . . . . . . . . . . 
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-----------------·--·- CALL!t\WAY ICTHYOPLANKTON SAMPLING FIELD DATA -- -- -- --· --- ------ ------ -· --- ---· ---- . b.i..C- sA i.tFiL[s -A-PR i L:sEP TEMAER--1984 - -- ·-- -

···-. -------------···-·- ···-- ••••••••• - ... ·-- ••• -· -···- ·---- -···· -·- --~-~---------------- -----·- •• ---·-- -----·- .... .., -- --·- -·· '" - - • ----- ·-· ------- -------~ -·-··-· --· -- •• ~- -· ••• ~- • y. -.. ' •• • 

·------------------------------------------- DATE=02APR84 ----~--------------------------------------------
·- ··-- --- ·--- ----· . --. ·-- ------- ------ .. ------- -------. -·--· -- -· -- - .... --. 

I fl ZO"E NET i.'ONE F"LOW SAMPLE VOLUME STAGE; 
IDN REPL·I METER ' _LJ~~~-----------~A!1~LE() _____ ~_T __ ---····cAtE -------------ibN . .. - CUBIC M PL'I\NT 

·1--- .. -----\io~ r H --- ------ 2 ·--- ------- ·--r··----- ··-·--·-----2 --- · ·-·----.. ---- 4 .. ______________ 68:97-· ____ .. ___ -21 ~ 4 

? 'JOfHH 1 1 ___ }__ __ -------··---~---------~~!~? ______________ • ____ _ 
3 'io~ri-i ------2--------------2------- 2 4 77.26 • 

4 ~OrHH 1 2 ___ J ----·---·------~--------- ?9., l~ ______ ..• __ _ r;; -- ---- 'ioR r i-i . ----- ··2 ---------- ··-· 3-----·- -- 2 4 15. 2 o • 
6 ~0 R T H 1 1 1 4 A 1 • 16 • -7·--·· -·-·q~i DOLE- ....... --· 2 ------·------· i -----·--------- 2------- ·-·---j·------------46 ·• 49 ---- ...... --- .•. 
R "i:ll>DLE 1 1 1 3 _ 43.A3 • -q --------\i,i uoLE-- -------2·--------2 ---- ___________ 2 ____________ 3 ______ 52:-47·----------- • 

10 "1JDDLE 1 2 1 3 50.28 • i 1 \11iOoLt -- ----2- ---------3 --------- - 2 ... --------3 --------------52~38_______ • 
12 "1ill>DLE 1 3 1 3 47.11 ._ i i --· · ·-soutH ---- ·---- 2 ----------·-·- i ------------·----2 · -----·------------'3--------------7 a~ 3R -·- ---- ---- · • 
1'-+ SOUTH 1 1 1 3 73.24 • is ·----soutH---- -2 ----------2 ---------- ---2 -------------3----------------66~9(}________ • 
16 SOUTH 1 ?. 1 3 65.52 • i r ----·-soutH --· --- 2 ---- --·- ----3 ... -- -- --- - ·2 --------------4-- ----------- i:)o ~ 81 • 
1 ~-- ______ S_Q~_T_f:i ____ . ___ . ______ 1 _____________ ~"! _________________ _1_ ______ , _______ ,~--· ... -----· _ .. ?.B.'! 00 • 

FEET 
MWVE 
MSL 

01 SCHARGE' 
M/SEC 

516.4 4429.53 
_ 516.4 4429.53 
516.4 4429.53 
516.~ 44?9.53 
516.4 4429.53 
516.~--- 4429.53 
516.4 4429.53 
516.4 ______ 4429.53 
516.4 4429.53 
516.4 4429.53 
516.4 4429.53 

__ 516.~ ....... 4429.53 
516.4 . 4429.53 
516.4 4429.53 
516.4 4429.53 
516.4 4429.53 
516.4 4429.53 
516.~. 4429.53 

"'llTER 
Tr:,:MP 
DEG C 

7 
1 
1 
1 
7 
7 
1 
1 
1 
7 
1 
7 to 
7 I 

w 
7 
7 
1 
7 
7 



;~:>' 

CD 
!:) 

CALL.l41'1AY ICTHYOPLANKTON SAMPLING FIELQ )ATA 0. 
1-'· 

ALL SAMPLES APRIL-SEPTEMBER 1984 ~ 

tJ:l .. . 
----------~--------~------------------------- 0ATE;:.;10APRA4 

--------------------------------------------~ 1"-S 

() 

10 ZO~E NET ZONE FL:h/ SA"1:lLE VOLUME STAGE: FEET DISCHARGE WATER 0 
!:) 

ID# REPLI ·"1ETER TIMEi SAMPLED AT ABOVE M/SEC Tr::MP rt 

CATE ID# CUBIC M PLANT MSL Or;:G c 0. 

19 'JO~TH 2 • 2 3 71.27 28 523 7151.31 9 
2() 'JOI'(Ti-i 1 1 1 3 73.03 • 5?.3 7151.31 9 
21 'JO~TH 2 2 2 3 101.04 • 523 7351.31 q 
2? 'J0-1TH 1 2 1 3 103.31 • 523 "1351.31 9 
23 '.JO~TH 2 3 2 3 102.29 • 523 7351.31 9 
24 'J0~TH l 3 1 3 100,91 • 523 7351.31 9 
25 'iJuDLE 2 1 2 3 67.55 • 523 -7351.31 9 
2f., "1IIJDLE 1 1 1 3 ()4.31 • 523 7151.31 9 
2"7 '1.JL>DLE 2 ? 2 3 66.86 • 523 7351.31 9 
28 ~u uDLE 1 2 1 3 64.87 • 523 7351.31 9 
29 "H ~OLE 2 3 2 3 63.55 • 523 73S1.31 9 

tJ:l 
)0 '111 uDLE 1 3 1 3 62.16 • 523 7351.:11 9 I 

31 SOJTH ?. 1 2 3 76.05 523 7351.31 9 *"' • 
3? SOJTH 1 1 1 3 75.81 • 523 7351.31 9 
33 SOJTH 2 2 2 3 65.89 • 523 7351.31 9 
34 SOJTH 1 2 1 3 67.98 • 523 7351.31 9 
3S SOJTH 2 3 2 3 69,41 • 523 7351.31 9 
36 SOUTH 1 3 1 3 67.28 • 523 7351,31 9 

-

---~-~--~--~--~-~---



- ~----~----- ----------
CALLIAWAY ICTHYOPLANKTON SAMPLING FIELD DATA 

ALL SAMPLES APRIL-SEPTEMBER 1984 

-----------·------------------------·-------~ DATE=l8APR84 -----------------------------------------------· 
If) Z0'4E NET ZONE FL::lW 

ID## REPL:T ~ETER 

CATE IDI# 

37 'JO;(TH 2 1 2 
3R '40~TH 1 l 1 
3Q \IO~TH 2 2 2 
40 \IORTH 1 2 1 
41 \IO~TH 2 1 2 
4? 'JO~TH 1 3 1 . . 
4] "111 iJDLE 2 1 2 
4'· '-t.I OOLE 1 1 1 
4t.1 \111 ~OLE 2 2 2 
46 '1,! iJDLE: 1 2 1 
47 1-itll>DLE 2 3 2 
4A 1-iiODLE 1 3 1 
49 SOJTH 2 1 2 
50 SOJTH 1 1 1 
51 SOJTH 2 2 2 
5?. SOJTH 1 2 1 
51 50 LITH 2 3 2 
54 SOJTH 1 3 1 

SAMPLE VOLUME STAGE 
TIMEi SAMPLED AT 

CUBIC M PLANT 

3 95.88 25,4 
3 100,53 • 
3 104.48 • 
3 105.46 • 
3 94,94 • 
3 102.68 • 
3 56.54 • 
3 54.75 • 
3 62.74 • 
3 59.21 • 
3 60.76 • 
3 58.26 • 
3 92,40 • 
3 89.77 • 
3 102.84 • 
3 91.56 • 
3 117.64 • 
3 107.09 • 

FEET DISCHARGE 
ABOVE \1/SEC 
MSL 

5?0.4 59A5,72 
520.4 5Q85,72 
520.4 5985,72 
520.4 5985,72 
520.4 5985.72 
520.4 5985,72 
520.4 59A5,72 
520.4 5985.72 
520.4 5985.72 
520.4 5985.72 
520.4 5985.72 
520.4 5985.7-2 
5?.0. 4 5985.72 
520.4 5985.72 
520.4 5985,72 
520.4 5985.72 
520,4 5985,72 
520.4 5985.72 

WATER 
Tr:~P 

DEG c 

10 
1 n 
10 
10 
1n 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

tJ:l 
I 

lJl 

() 
0 
::l 
rt-

p. 



:Po 

CD 
::l 
p. 
1-'· 

CALI..lAI'IAY ICTHYOPLANKTON SAMPLING FIELD DATA ~ 

ALL SAMPLES APRIL-SEPTEMBER 19A4 lJj . 
........ 

-----------------------------------~--------- DATE=24APR84 
---------------------~------~----------------- n 

0 

-STAGE, DISCHARGE1 WATER 
::l ID ZO"JE NET ZONE FLOw SMPLE VOLUME FEET rt 

IDI# REPL:J 1.1ETER TIME· SAMPLED AT ABOVE M/SEC Ttt-1P -p. 
CATt: IDI# CUBIC M PLANT MSL DEG c 

ss \JOijTH 2 1 2 4 78. 1+4 2A.4 5?3.4 8068.37 1 1 
56 'JO-<TH 1 1 1 4 82,63 • 5?3.4 8068.37 11 
57 \JO~TH 2 2 2 4 80,34 • 523.4 8068.37 11 
SA \JO~TH 1 2 1 4 85.66 • 523.4 8068.37 ll 
59 'JO'<TH 2 3 2 4 81.36 • 5?3.4 8068.37 1 1 
60 \JO~TH 1 1 1 4 93,41 • 523.4 8068.37 11 
61 "11I ODLE 2 1 2 ·3 66.17 . . 5?3.4 8068.37 1 1 
6? '·H ODLE 1 1 1 3 62.67 • 523.4 8068.37 11 
61 "i.JLlDLE 2 2 2 3 69.48 • 5?3.4 8068.37 11 
64 '-U ODl.E 1 '? 1 3 65.76 • 5?3.4 8068,17 1 1 lJj 
611 1.1IuDLE 2 3 2 3 66.93 • 5?.3.4 8068,37 11 I 
6(, "1IDDLE 1 3 1 3 63.22 523.4 8068, :H 11 0\ 

• 
6'7 SOJTH 2 1 2 3 102.32 • 521.4 8068.37 11 
6g SOJTH 1 1 1 3 95.78 • 523.4 8068.37 11 
6Q 50JTH 2 2 2 3 94.43 • 5?.3.4 8068.37 11 
70 SOuTH 1 2 1 3 82,82 • 523.4 8068,37 11 
71 SOJTH ? 1 2 3 98,69 • 523.4 8068,37 ll 
7? SOJTH 1 3 1 3 94.18 • 5?1.4 8068.37 11 

-~-~-~~-~----~-----



- ------_.. ... ___ _... 
... IWIJ - .... --- ........ 

CALL.iAWAY ICTHYOPLANKTON SAMPLING F'IELD DATA 
ALL SA'-1PLES APR I L-SEPTE~-1AER 19A4 

... . . .. 

DATE=OlMA~A4 -----------------------------------------------· -------------------~-------------------------
Jf) ZONE NET 70NE FLOw 

ID~ REPLY METER 
CATE JDI# 

71 'JOi-lTH 2 1 2 
74 'JOrlTH 1 1 1 
7S 'JO~TH 2 2 2 
1"- ~01-(Tii 1 2 1 
17 'JO~TH 2 1 2 
7A 'JO-(TH 1 3 1 
1Q ~IL>DLE ?. 1 2 
80 ~otll)OLE 1 1 1 
81 "':I DOLE 2 ?. 2 
B? "'·I llOLE 1 2 1 
8~ "11 DI)LE 2 3 2 
84 "11 DOLE 1 3 1 
85 SOJTH 2 1 2 
BA SOJTH 1 1 1 
87 SOUTH 2 2 2 
8R SOJTH 1 2 1 
89 SOJTH 2 3 2 
9fl SOUTH 1 1 1 

SM-i::>LE VOLUME STAGE 
Tl MEl SAMPLED AT 

CUBIC M PLANT 

3 79.01 26 
1 ·n. &o • 
3 73.13 • 
3 77.37 • 
3 A5,17 • 
3 83,90 • 
3 67.45 • 
3 64.08 • 
3 60.85 • 
3 58.73 • 
2 55.55 • 
?. 18.15 • 
3 69.61 • 
1 56,80 • 
4 78.38 • 
4 69.80 • 
4 92.07 • 
4 97.77 • 

FEET DISCHARGE; 
AaovE '-1/SEC 
MSL 

521 6315.0R 
521 6315.08 
521 6115.08 
521 6115.08 
521 6315.08 
521 6115.08 
521 6315.08 
521 6315.08 
521 631S.OA 
521 6315.08 
521 6315.08 
521 6315.08 
521 6315.08 
521 6315.08 
521 6315.08 
521 6315.08 
521 6115.08 
521 6115.08 

WATER 
T!='MP 
DEG c 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

to 
I 

-..! 

() 

0 
::; 
rT -
0.. 



;p. 

CD 
::l 
0.. 

CI\LUAWAY ICTHYOPLANKTON SAMPLING fiELD ~ATA 1-'· 
~ 

ALL SA'1PLES APRIL-SFPTEMBER 1984 
to 
0 

-------------------~-------------------~----~ DATE=07MAV84 -------------~-------~-------------------·--~-
i-' 

() 

ID ZO~E NET ZONE F"UhJ sAr.·PLE VOLUME STAGE fEET DISCHARGE' WATEq 0 
::l 

101# REPLil METER .. T I '"'IE SAMPLED AT ABOVE M/SEC TEMP rt 

CATE' JDU CUBIC M PLANT MSL DEG c 0.. 

... 

91 ~O~TH ?. 1 2 3 83,96 25.8 5?.0.8 6743,28 13 
9? ~ORTH 1 1 1 3 86,79 • 5?.0.8 6743.28 13 
en \JO~TH 2 ?. 2 ft. 75.33 • 5?0.8 6743.28 13 
9t+ \JORTH 1 2 1 4 83.39 • 520.8 6743.28 1 3 
9t; \JO·HH 2 3 2 4 75.90 • 520.8 6743,28 13 
9A \JO~TH 1 3 1 4· 84.29 • 520,8 6743,28 13 
97 ~~I ODLE 2 1 2 3 59,59 • 520,8 6743.28 13 
9A '1:!lJDLE 1 1 1 3 61.77 • 520.8 6743.28 13 
9<-~ '1HJDLE 2 2 2 3 52.66 • 520.8 6743.28 13 

Ion "111 JDLE 1 2 1 3 50.75 • 5?0.A 6743.28 1 3 
1 0 l "1,J QDLE 2 3 2 2 59.52 • 520.8 6743.28 13 to 
10? '11 UDLE 1 3 1 2 58.26 520.8 6743.28 13 I • co 
101 SOUTH 2 1 2 3 116.37 • 5?0.8 6743.28 13 
104 SOJTH 1 1 1 3 108.80 • 520.8 (',743.28 13 
105 SOJTH 2 2 2 4 105.96 • 520,A 6743.26 13 
106 SOvTH 1 2 1 4 110.68 • 5?0,8 6743.28 13 
107 SOJTH 2 3 2 4· 110,42 • 520.8 6743,28 13 
10~ SOuTH 1 3 1 4· 104.89 • 520.8 6743.28 13 

... _ .. __ .............. ____ _ 



-
.• ., '; 

CALLIAWAY ICTHYOPLANKTON SAMPLING FIELD DATA 
ALL SA"1PLES APRJL .. SEPTEMBER 19~4 

.. 

----------------~---------------------------- DATE=14"1AVA4 ~-~------------------~--------~----~-----------~ 

J) ZO'~E NET ZONE FLOW 
IDI# REPL·t METE~ 

CATE IDI# 

109 '\IO~TH 2 1 2 
11 n 'IJO~TH 1 1 1 
111 '\IOr-<TH 2 2 2 
11? 'IJO~TH 1 2 1 
111 \IO~TH 2 3 2 
114 'JO~TH 1 3 1 
115 '11I ODLE 2 1 2 
1 1 6 "1IDDLE 1 1 1 
117 1.\IDDLE 2 2 2 
11R "HDDLE 1 2 1 
119 ~.J lJDLE 2 3 2 
12Cl "'IJDLE 1 3 1 

. ' 

121 SOuTH 2 1 2 
122 SOJTH 1 1 1 
121 SOUTH 2 2 2 
l2l• SOUTH 1 2 1 
125 SOJTH 2 3 2 
126 SOJTH 1 1 1 

SAM:JLE VOLUME STAGE, 
TJME• SAMPLED AT 

CUBIC M PLANT 

4· 48.33 24.2 
4 58.49 • 
3 17.39 • 
3 58.45 • 
4· 57.72 • 
4· (,3~12 • 
3 52.64 • 
3 99.00 • 
3 55.95 • 
3 54.04 • 
3 52.40 • 
3 S4.00 • 
3 57.09 • 
3 53.21 • 
3 61.22 • 
3 59.17 • 
3 53.67 • 
3 52.31 • 

FEET DISCHARGE 
ABOVE M/SEC 
MSL 

519.? 5A05.03 
519.2 5A05.03 
519.2 5805.03 
519.2 SAns;oJ 
519.2 5805.03 
519.2 5805,03 
519.2 5805.03 
519.2 5805.03 
519.2 SA05.03 
519.2 5A05.03 
519.2 5805.03 
519.2 5805,03 
519.2 5805.03 
519.2 5qo5.oJ 
519.2 5805.03 
519.2 5AOS.03 
519.2 5~05.03 

519.2 5805.03 

WATER 
TEMP 
OEG c 

16 
}(o, 

1Ft 
16 
16 
1Ft 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

() 

0 
::I 
rt 
-p, 

b:1 
I 
~ 



!J::" 

CD 
::l 
p. 

CALLIAtiAY ICTHYOPLt\Nt<TON SAMPLING FIELD DATA 1-'· 

ALL SAMPLES APRJL ... SEPTEMBER 19A4 X 

OJ . 
-------------------~----~-------------------- DATE=22MAy84 

~------------~-------------------------------· 
1--' 
~ 

0 

ID ZO~E ~JET 70NE FLOW SAMr>LE VOLUME 51 AGE: fEET DISCHARGE WATER 0 
::l 

I[H# REPL:I \1ETER TH1E: SAMPLEO AT ABOVE M/SEC . TP.o!P ri" 

CATE· IDII CUBIC M PLt\NT MSL DEG c p. 

127 ~O~TH 2 l 2 4 74.59 23.3 518.3 5180.86 20 
12R ~O~TH 1 1 1 4 79.58 • 518.3 5180.136 20 
129 'JO~TH 2 2 2 3 86.40 • 518.3 5180.86 20 
130 ~O~TH 1 2 1 3 Q2.05 • 518.3 5180.86 20 
111 ~O~TH 2 1 2 3 93.38 • 518.3 5180.86 20 
13~ ~ORTH 1 3 1 3 96.25 • 518.3 5180.86 2CI 
l31 ~~1 DOLE 2 1 2 ? 55.00 • 518.3 5180.86 20 
13!+ ""'OOLE 1 1 1 ?. 58.35 • 518.3 5180.!36 20 
1'35 "',J UDLE 2 2 2 3 61.12 • 518.3 51A0.86 20 
136 ~u ODLE 1 ? 1 3 60.46 " 518.3 5180.86 20 
13"1 "11l UDLE 2 1 2 1 50.27 • 518.3 5180.86 20 to 

138 "'·I L>DLE 1 3 1 3 51.33 518.1 5180,86 20 I 
• I-' 

1.39 SOJTH 2 1 2 3 81.00 518.3 5180.86 20 0 • 
140 SOJTH 1 1 1 3 76.02 • 518.3 5180.86 20 
141 SOJTH 2 2 2 3 A3.90 • 518.3 5180.86 20 
142 SOUTH 1 2 1 3 86.58 • 518.3 51AO.A6 20 
141 SOJTH 2 3 2 3 n9.21 • 518.3 5180.86 20 
144 SOUTH 1 3 1 3 67.96 • 518.3 5180.A6 20 

------~~~----------



- - - - -.- - - -
CALLJI\WAY ICTHYOPLAN~TON SAMPLING FIELD DATA 

ALL SAMPLES APRIL-SEPTEMBER 1984 
.. ... 

~~-------------------------------------------- DATE=29MAV84 ---~-----------------~-------~-------~---------· 
I) ZO'iE NET ZONE F'LOw SM-ir>LE 

IDif REP LiT ~.<~ETER TIME: 
CATE IDI# 

145 'JO~TH 2 1 2 3 
14A 'JOHTH 1 1 1 3 
147 'JO~TH 2 2 2 3 
14R 'JO~TH 1 2 1 3 
141') 'JO~TH 2 1 2 4 
1sn ~o~nt 1 3 1 4 
151 '-1;1 )OLE 2 1 2 3 
152 "1IDDLE 1 1 1 1 
151 11:JLJDLE ? 2 2 3 
154 111 DOLE 1 2 1 3 
155 "HDDLE 2 3 2 ? 
156 "N JOLE 1 ] 1 2 
157 SOJTH 2 l 2 5 
158 SOJTH 1 1 1 5 
159 SOJTH 2 2 2 5 
160 SOJTH 1 ? 1 5 
161 SOJTH 2 3 2 4 
162 SOJTH 1 ) 1 4 

VOLUME STAGEt FEET 
SAMPLED AT ABOVE 
CUBIC M PLANT MSL 

75.76 23 518 
81.92 • 518 
93.81 • 518 
99.30 • 518 
84.06 • 518 
90.31 • 518 
61.14 • 518 
63.15 • 518 
45.36 • 518 

'48. 44 • 518 
4A.21 • 518 
49.51 • 518 

108.23 • 518 
103.62 • 518 
123.79 • 518 
127.30 • 518 
139.38 • 518 
139.46 • 518 

DISCHARGE· 
M/SEC 

5?.55.06 
5255,06 
5255.06 
5255.06 
5?.55,06 
5255,06 
5255.06 
5255.06 
5255.06 
5255.06 
5255.06 
5255.06 
5255.06 
5255.06 
5255.06 
5255.06 
5255.06 
5?.55,06 

WATER 
TEMP 
DEG c 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
1R 

to 
I 

....... 

....... 

() 
0 
::::.1 
rt 

p. 



~ 

CD 
::l 
p,. 
...... 

CALL~WAY ICTHYOPLANKTON SAMPLING FIELD DATA ~ 

ALL; SAMPLES APRJL .. SEPTEMBER 1984 tx1 . 
··-· .. ~ 

·--------------------------------------------- DATE=04JUr..J84 
------------~--------~-----------~------------

--;--
() 

0 
ID ZO~E NET ZONE FLOw SAM:>LE VOLUME ST AGEt FEET DISCHARGE WATER ::l 

rt 
ID## REPLiJ lo1ETER Tl MEi SAMPLED AT A90VE M/SEC TEt.1P p,. 

CATE ID#I CUBIC M PLANT MSL DEG c ~ 

163 'JO~TH 2 1 2 4 A9,82 17.7 512.7 3680,75 21 
164 \IO~TH 1 1 1 4 93.10 • 512.7 3680.75 21 
165 \JORTH 2 ?. 2 5 87,85 • 512.7 3680,75 21 
16f) \IO~TH 1 2 1 5 9.1.34 • 512,7 3680.75 21 
167 \IO~TH 2 3 2 4 A3,48 • 512.7 3680,75 21 
l6A \IOiHH 1 3 1 4 88.17 • 512.7 3680,75 21 
169 ~N DOLE 2 1 2 1 q5,35 • 512.7 3680.75 21 
1 7 () ..,;J DOLE 1 1 1 3 A3,40 • 512.7 3680,75 21 
1 7) ~ltl UDLE 2 2 2 3 82.41 • 512.7 3fl80,75 21 
17?. 1H uDLE 1 2 1 3 78,79 • 512.7 3680,75 21 tx1 
171 \f,J Ll OLE 2 1 2 3 75.96 • 512.7 3680,75 21 I 

"f,J L)DLE 73.89 512,7 3680,75 21 
~ 174 1 1 1 3 • N 

17S SOuTH 2 l 2 3 81.01 • 512.7 3680.75 21 
17£, SOUTH 1 ] 1 3 79,75 • 512.7 3680,75 21 
177 SOuTH 2 2 2 1 79.91 • 512.7 3680.75 21 
17~ SOuTH 1 2 1 ... 3 76.63 • 512.7 3680,75 21 
179 SOJTH 2 3 2 4 A3,33 • 512.7 3680.75 21 
180 50JTH 1 3 1 4 79.80 • 512.7 3fl80.75 21 

------- -- ------------



- - ,_--- ~-- ........ - --- - '-..r" 

CALLIAtJAY ICTHYOPLANKTON SAMPLING fiELD DATA 
ALL' SAMPLES APRIL-SEPTEMBER 19A4 

.. 

---------------------------------0----------- DATE=11JUN84 ---------------------------------~-------------· 
ID zo,~E NET ZONE· FLOW 

ID# REPLII METER 
CATEI IDI# 

181 'JO~TH 2 1 2 
182 'JOiTH 1 1 1 
181 'JO~TH 2 2 2 
18l~ 'JO~TH 1 2 1 
lBS 'JO~TH 2 3 2 
lAF, ~Oi.(TH 1 3 1 
187 1·U JDLE 2 1 2 
lBR •H D[)LE 1 1 1 
lf.F~ '1:1 UDLE 2 2 2 
190 '1HJDLE 1 2 1 
191 '1·1 I)OLE ? 1 2 
192 "IJ ODLE 1 3 1 
19 ~ SOuTH 2 1 2 
194 SOJTH 1 1 1 
}9c:; SOJTH 2 2 2 
19" SOJTH 1 2 1 
197 SOJTH 2 3 2 
19~1 SOJTH 1 3 1 

SAM:lLE VOLUME STAGE· 
TIME, SAMPLED AT 

CUBIC M PLANT 

3 66,58 26,4 
1 76.32 • 
3 66.47 • 
3 75.61 • 
4 31.05 • 
4 56,54 • 3 38.86 • 
3 19.22 • 
4 ~)2. 64 • 
4 52.32 • 
3 60.05 • 
'3 59,26 • 
2 67.36 • 
2 c:;9.17 • 
3 93.14 • 
3 B9.57 • 
3 58.54 • 
3 57.00 • 

FEET D I SCrlARGE· 
ABOVE MISEC 
MSL 

521.4 6f..37.08 
521.4 6637.08 
5?.1.4 6637.08 
521.4 6617.08 
521.4 6637.08 
521.4 6637,08 
521.4 6637.08 
5?.1.4 6637,08 
521.4 6637,08 
521.4 6637.08 
521.4 6637.08 
521.4 66)7,08 
521.4 6637.08 
521.4 6637.08 
5?1.4 6637.08 
5?.1.4 6637.08 
521.4 6637.08 
521.4 6637,08 

WATER 
TEMP 
DEG c 

23 
?.3 
23 
23 
23 
·23 
23 
?1 
23 
?3 
23 
23 
?3 
23 
23 
23 
23 
23 

OJ 
I 

I-' 
w 

() 
0 
~ 
rT 



:;p. 

Cl\U..iAWAY ICTHYOPLANKTON SAMPLING FIELD I)ATA 
ALL· SAMPLES APRIL-SEPTEMBER 19A4 

---------•-e-----------------•--••----------- DATE=l8JU"J84 -----------------------~----------------------
........ 

ID ZO~E NET ZONE FLOW SAti-1PLE VOLUME STAGE. FEET DISCHARGE WATER 0 
IOU REPL;I "1ETER T IMEi SAMPLED AT ABOVE M/SEC TEI-1P 0 

::I CATE IDI# CUBIC M PLANT MSL DEG c rt 

199 'JO~TH 2 1 2 1 
p, 

85.54 28.1 523.1 7717.2 25 ~ 

200 \JO~TH 1 1 1 1 93,97 • 523.1 7717,2 25 
201 \JO~TH 2 2 2 3 86.96 • 523.1 7717.2 25 
20? \JOKTH 1 2 1 1 95.88 • 523.1 7717.2 25 
20] \JO~TH 2 3 2 1 93.97 • 5?.3.1 7717.2 25 
204 \JO~lH 1 3 1 3 97.20 • 523.1 7717.2 25 
20S "11J DOLE 2 1 ?. 3 66.44 2A.l 523.1 7717.2 ?5 
20A '1 I DDLE 1 1 1 3 62.10 • 523.1 7717.2 25 
20'1 '1JDDLE 2 2 2 2 62.74 • 523.1 7717.2 25 
?Oq •U JDLE 1 2 1 ? 59.51 • 521.1 7717.2 25 
20(} "'IJDLE 2 1 2 2 64.91 • 523.1 7717.2 25 
210 "'HH>LE 1 1 1 2 60.65 • 523.1 7717.2 25 to 
21 1 SOJTH 2 1 2 4 114.91 5?3.1 7717.?. ?5 I • ........ 
21? SOJTH 1 1 1 4 106.87 • 523.1 7717.2 25 ol>. 

211 SOJTH 2 2 2 {+ 110.99 • 523.1 7717.2 25 
214 50JTH 1 2 1 4 110.37 • 523.1 7717.2 25 
215 SOJTH 2 3 2 4 1.19.73 • 523.1 1711.2 25 
216 SOJTH 1 3 1 4 103.99 • 523.1 7717.2 25 

- .. ----- ........ . ----··· .. 



CAUJI\WAY ICTHYOPLANKTON SAMPLING FIELD IJ~TA 
ALL SAMPLES APRIL-SEPTEMI:JER 19A4 

.. .. .... 

--------------------------~-------~-----~-~-- DATE=25JU"JA4 -----------------------------------------------· 
ID ZONE NET ZONE FLOW 

IDII REPL,J METER 
CATE ICH# 

... 

217 'iORTH 2 1 2 
21>\ 'iO~TH 1 1 1 
219 'iOKTH 2 2 2 
22() '40~lH 1 2 1 
221 'iO~TH 2 3 2 
222 'iOi<TH 1 3 1 
22] "1;1 UDLE 2 1 2 
224 "1tl DDLE 1 1 1 
225 1·1!1 uDLE 2 2 2 
21:"6 \HDDLE 1 2 1 
227 "1.1 uDLE 2 1 2 
22B .,.I ODLE 1 3 1 
22Y SOJTH 2 1 2 
230 SOJTH 1 1 1 
231 SOJTH 2 .2 2 
232 SOJTH 1 2 1 
231 SOJTH 2 3 2 
234 50JTH 1 3 1 .... -

SAM=>LE VOLUME STAGE: 
TIMEt SAMPLED AT 

CUBIC M PLANT 

3 90.04 2A.9 
3 94.22 0 

4- 90.48 • 
4· 93.01 0 

3 91.44 • 
3 90.23 .. 
3 61.42 • 
3 56.51 • 
3 59.3B • 
3 54.96 • 
2 63.18 • 
2 60.69' • 
3 116.88 • 
3 106.91 • 
4· 110.61 • 
4· 100.32 • 
4 110.54 • 
4· 106.56 • 

FEET OISCHARG:: 
A30VE M/SEC 
MSL 

523.9 7462.04 
5?.3.9 7462.04 
5£'3.9 7462.04 
523.9 7462.04 
523.9 7462.04 
523.9 7462.04 
523.9 7462,04 
523.9 7462.04 
523.9 7462.04 
523.9 7462.04 
5?3.9 7462.04 
523.9 7462.04 
523,9 7462.04 
523.9 7462.04 
523.9 7462.04 
5?3.9 7462.04 
523.9 7462.04 
523.9 7462.04 

WATER 
TEMP 
DEG c 

26 
26 
26 
?.6 
26 
2& 
26 
?6 
26 
~6 
?6 
26 
26 
26 
26 
?6 
26 
26 

tl:l 
I 

I-" 
U1 

() 

0 
!:l 
rt 



... '·: 
,. 

:J::-

(() 
~ 
p. 

CALL.IAIIIA'( lCTH'fOPLANKTON SAMPLING FIELD DATA ...... 
X 

ALL SAMPLES APRIL•SEPTEMBER 1984 to . .. 
fH. TE=02JUL84 I-' 

·---------------~------------~---------------- ---------------------------------------------- :l-l. 
() 

0 IJ ZO~E NET zo~~E FLJw SAMPLE VOLUME STAGE- FEET DISCHARGE WATER ~ 

ID# Rt:PL,J ~ETER T lMEt SAMPLED AT A ROVE M/SEC TEMP rt 

CATE ID# CUBIC M PLANT MSL DEG c p. 

235 \JO~TH 2 1 2 ] 84.A5 25 520 5468.11 '?6 
23h 'JORTH 1 1 1 3 77.17 • 520 5468.11 '?6 
237 'JOI1TH 2 2 2 3 86.64 • 520 5468.11 ?.6 
23A 'JO~TH 1 2 1 . . 3 96.70 • 520 5468.11 26 
23() 'JO~TH 2 3 2 3 79.18 • 520 5468,11 26 
240 'JOin H .. . 1 3 1 3 78,95 • 520 5468,11 26 
241 '1luDLE 2 1 2 2 73.65 • 520 5468,11 26 
24? '1,J JDLE 1 - "t 1 2 66.71 • 520 5468.11 26 
241 llflt)DLE 2 2 2 2 71.60 • 520 5468.11 26 
?.41+ "'t! UDLE 1 2 1 2 66.73 !II 520 5468,11 26 
24'i 11\,J DOLE 2 3 2 3 72.15 520 5468.11 26 to 

• I 
24,:, llf,J JDLE 1 3 1 3 65.21 520 5468,11 ?6 I-' • 0\ 24 ., SOJTH 2 1 2 4 121.7£, • 520 51+6A,ll 26 
?.48 SO~TH 1 1 1 4 113.81 • 520 5468.11 26 
24'-1 SOJTH 2 2 2 ) 96.0fl • 520 5468.11 26 
250 SOJTH 1 2 1 3 81.02 .. 520 5468.11 26 
251 SOUTH ? 3 2 3 A7,07 • 520 5468.11 26 
252 SOJTH 1 3 1 3 83.71 • 520 51+68. 11 26 

------------~------



CALL.IAWAV ICTHYOPLANKTON SAMPLING FIELD DATA 
ALL SA~PLES APRIL-SEPTEMBER }984 

·--------------------------~------------------ DATE=09JUL84 -------------~----------~--~----------------~--· 

1:) ZO"E NET 70f\JE F'Ul1~ SAMPLE 
ID'* REPLIJ METER T 1M£, 

CATE JDI# 

251 'JOt<TH 2 1 2 3 
254 'JO~TH 1 1 1 3 
25S 'JOKTH 2 2 2 3 
256 'JORTH 1 ? 1 .) 

257 'JO~TH 2 3 2 3 
25R 'JO~TH 1 3 1 3 
25q lo11UDLE 2 1 2 2 
260 'i,J ODLE I 1 1 2 
251 "1:1 DOLE 2 ?. 2 3 
26? "11! uDLE 1 2 1 3 
263 "';J t.lDLE 2 3 2 3 
264 111!1 uDLE 1 3 1 3 
265 SOJTH ?. 1 2 4 
26~ SOJTH 1 1 1 4 
26"7 SOJTH 2 2 2 4 
26R SOuTH 1 2 1 4 
269 SOJTH 2 3 2 3 
270 SOJTH 1 3 1 3 

VOLUME STAGE 
SAMPLED AT 
CUBIC M PLANT 

93.63 26.8 
88.39 • 
92.69 • 
89.18 • 

' 84,91 • 
91,01 • 
75.97 • 
70.64 • 
77.43 • 
72.14 • 
81,60 • 
-,5.67 • 

134.59 • 
127.31 • 
121.82 • 
108,67 • 
112.25 • 
103.18 • 

FEET DISCHARGE· 
ABOVE M/SEC 
MSL 

521.8 6594.6 
521.8 6594,6 
521.8 6S94,6 
521.8 6594.6 
521.8 6594.6 
S21,8 6594,6 
521,8 6594,6 
521.A 6S94,6 
521.8 6594,6 
521.8 6594,6 
5i?l.8 6594,6 
52},8 6594.6 
521.8 6594,6 
5?.l.A 6S94,6 
521.8 6594.6 
521.8 6594,6 
521.8 6S94.6 
5?.1.8 65q4.6 

WATER 
TE:MP 
DEG c 

26 
26 
26 
2f!l 
26 
26 
?f!l 
26 
?6 
?6 
26 
26 
26 
?6 
26 
26 
?-6 
26 

to 
I 

1-' 
-.J 

() 

0 
::l 
rt 



!P' 
'0 

ro 
::I 
p. 

CAL~IAWAY ICTHYOPLANKTON SAMPLING FIELD DATA 1-'-
X ALL SA~PLES APRIL-SEPTEMBER 1984 
ttl . 

·~---------------------------~-------------~~~ DATE=l6JUiB4 ---------------------·-----------------------· 
L;-' 

0 

ID ZONE NET ZONE FLOW SAt•H>LE VOLUME STAGE' FEET D I SCHARG::' WATER 0 
::I 

IDU REPL!J 1.1ETER Tl1.1E SAMPLED AT ABOVE M/SEC TE~P rt 

CATE IDI# CUBIC M PLANT MSL DEG c p. 

271 ~O~TH 2 1 2 3 98.84 19.4 514.4 3399,42 27 
272 ~O~TH 1 l 1 3 100.28 • 514.4 3399.42 27 
271 ~OtHH 2 2 2 3 104.19 • 514.4 3399.42 27 
2"14 ~O~TH 1 2 1 3 106.07 • 514.4 3399.42 27 
275 ~0-<TH 2 3 2 3 100.89 • 514.4 339CJ.42 27 
27n ~O~TH 1 3 1 3 105,33 • 514.4 3399,42 27 
277 "1IuDLE 2 1 2 3 84.99 • 514.4 3399,42 27 
27P. "1J DOLE 1 1 1 3 72.06 • 514.4 3399,42 ?7 
27Q "1I JDLE 2 2 2 3 84.42 • 514.4 3399,42 ?.1 
280 '.1,1 DDLE 1 2 1 3 86.91 • 514.4 3399.42 27 
281 ~u uDLE 2 

--
1 2 3 83.60 514.4 3199,42 27 ttl • I 2B? 1tl tlDLE 1 1 1 3 79.99 • 514.4 3399,42 27 1-' 

2fl3 SOJTH 2 1 2 3 83.31 514.4 3399,42 27 co • 
294 SOUTH 1 1 1 1 85.82 • 514.4 3399.42 27 
285 SOJTH 2 2 2 4 138.03 • 514.4 3399.42 27 
296 SOJTH 1 2 1 4 1?8.60 • 514.4 3399.42 27 
287 SOJTH ? '3 2 3 91 o66 • 514.4 3399,42 ?7 
28A SOJTH 1 3 1 3 88,53 0 5)4.4 3399.42 27 

------~~----~------



-. CAU.IA\tJAY ICTHYOPLANKTON SAMPLING FIELD DATA 
ALL' SAMilLES APRIL-SEPTEMBER 1984 
,. 

----------------------~---------------------- DATE=23JUL84 -----------~-------------~-----~-----~-~-------
IQ ZO~E NET ZONE FLOW 

JDU REPLY ~ETER 
CATE ID# 

28'1 \JO~TH 2 1 2 
290 \JO~TH 1 ] 1 
291 \JO~TH 2 2 2 
292 \JOR,TH 1 2 1 
29:1 \JO~TH 2 3 2 
291+ 'JOf(TH 1 3 1 
295 . \.tiDDLE 2 1 2 
29f, \i,J DOLE 1 1 1 
297 \i,J DOLE 2 2 2 
29R 1HDDLE 1 2 1 
299 1.\;IODLE 2 1 2 
300 \i,J DOLE 1 3 1 
301 SOJTH 2 1 2 
30?. SOuTH 1 1 1 
301 SOJTrl 2 2 2 
304 SO·JTH 1 2 1 
30'1 SOuTH 2 3 2 
306 SOlHH 1 3 1 

SAMPLE VOLUME STAGE' 
T I·~EI SAMPLED AT 

CUBIC M PLANT 

4 109.28 18 
4 104.40 • 
3 107.77 • 
3 105.89 • 
3 107.87 • 
3 10(),00 • 3 87.24 • 
3 78.79 • 
3 86,88 • 
3 81.73 • 
3 86.36 • 
3 82.50 • 
3 91.70 • 
3 87,74 • 
3 87,07 • 
3 84.14 • 
2 88,28 • 
2 82.06 • 

FEET DISCHARGE' 
ABOVE M/SEC 
"'tSL 

513 3659.65 
513 3659,65 
513 3659,65 
51J 3659,65 
513 3659,65 
513 3659,65 
513 3659,65 
513 3659,65 
513 3659,65 
51'3 3659.65 
513 3659.65 
513 3659,65 
513 3659,65 
513 3659,65 
513 3659,65 
513 3659,65 
513 3659.65 
513 3659.65 

WATER 
TE~P 
DEG c 

?.7 
27 
?7 
?.7 
27 
27 
?.7 
27 
27 
27 
?7 
?.7 
?7 
?.7 
?7 
21 
21 
27 

to 
I ,_. 

\D 

(l 
0 
::s 
rt 

p. 
._... 



..... 

;~>' 

CD 
!J 
p. 

CALUAI'IAY ICTHYOPLANKTON SAMPLING FIELD OATA 1-'· 
~ 

ALL' SA~PLES APRIL-SEPTEMBER 19A4 lJj . 
flATE=30JUL84 ...... 

·~------------~---------~--------------------- ---------------------------------------------- 0 
0 

ID ZO~E NET ZONE FLOW SA\iPLE VOLUME STAGE· FEET DISCHARG~ WATER !J 
rt 

ID~ REP LIT METER Tl"1E' SAMPLED AT ABOVE M/SEC Tl='lo-1P -
CATE IDI# CUBIC M PLANT MSL DF.G c p. 

307 'JORTH 2 1 2 4· 104.36 14.7 509.7 2442.12 ?.6 
30R '40rHH l 1 1 4 102.36 • 509.7 2442.12 26 
309 'JO~TH 2 2 2 3 107.09 • 509,7 2442.12 26 
311i 'JO"iTH 1 2 1 3 106.14 • 509.7 2442.12 26 
311 'JO~TH 2 3 2 4· 106.85 • 509.7 2442.12 26 
31~ 'JO~TH 1 3 1 4 ]05.81 • 509.7 2442,12 26 
311 l.iiDOLE 2 1 2 3 94.70 • 509.7 2442.12 26 
31 {+ 1.1,1 DDLE 1 1 l 3 93.2A • 509.7 2442,12 26 
3lS 11HlDLE 2 2 2 3 102.22 • 509.7 2442.12 26 
316 111 I)DLE 1 2 1 3 95.91 • 509.7 2f+42.12 26 

lJj 311 ~ou DDLE 2 3 2 3 105.23 • S09.7 2442.12 26 I 

31f! "UUDLE 1 3 1 3 96.65 509,7 2442,)2 26 N • 0 
31(} SOJTH 2 1 2 4· 133.95 • 509.7 2442.12 26 
321) SOdTH 1 1 1 .4 120.43 • 509.7 2442.12 26 
321 SOJTH 2 2 2 5 161.09 • 509.7 2442.12 26 
32?. SOuTH 1 2 1 5 139.61 • 509.7 2442.12 26 
323 SOJTH 2 3 2 4· 153.3? • 509,7 2442.12 26 
32 1+ 50JTH 1 3 1 4· 135.99 • 509.7 2442.12 26 

------------ -------



CALLLI\I'IAY' ICTHVOPLANKTON SAMPLING fiELD nATA 
ALL SAMPLES APRIL-SEPTEMBER 1~84 

~-------------------~~--~-------------------- DATE=06AUG84 -----------------------------------------------· 
IIJ ZO-JE NET ZONE FL:Jw 

ID~ REPL'J ~ETER 
CATE 101# 

32S 'I.JO~TH 2 1 2 
326 \JOi(TH 1 1 1 
327 \JO~TH 2 2 2 
32~ \JO~TH 1 2 1 
)2q 'IOiHH 2 3 2 
330 \JO~TH 1 3 1 
331 "11I DOLE 2 1 2 
33? "t:l uDLE 1 1 1 
331 'i:IDOLE 2 2 2 
334 ~H>DLE 1 2 1 
335 "11! DOLE 2 3 2 
33n '1Il>DLE 1 1 1 
337 SOUTH 2 1 2 
3)A SOJTH 1 1 1 
))C) SOJTH 2 2 2 
340 SOJTH 1 2 1 
341 SOJTH 2 3 2 
34? SOJTH 1 3 1 

SAMPLE VOLUME STAGE: fEET 
T I MEl SAMPLED AT ABOVE 

CUBIC M PLANT MSL 

3 119.02 13.6 508.6 
3 120.03 • 508.6 
4 114.48 • 508.6 
4 115.39 • 50A.6 
4 113.82 • 508,6 
4 1l4.q6 • 508,6 
4 101.02 • 508.6 
4 100.28 • 508.6 
4 102.79 • 508.6 
4 100.08 • 508.6 
3 105.09 • 508.6 
3 102.68 • 508,6 
5 152.10 • 508.6 
5 129.12 • 508,6 
5 148.34 • 508,6 
5 111.85 • 508.6 
4 142,64 • 508.6 
4 120.16 • 508.6 

DISCHARGE' WATER 
M/SEC TE~P 

DEG c 

2101.63 27 
2101.63 ?.1 
2101.63 ?1 
2101,63 ~7 
2101.63 27 
2101,63 27 
2101,63 27 
2101.63 27 
2101.63 -:>7 
2101.63 27 
2101.€13 27 
2101.63 27 
2101.63 27 
2101.63 "?1 
2101.63 27 
2101.63 27 
2101.63 27 
2101.63 ?7 

to 
I 

N 
I-' 

I-' 

() 

0 
::l 
rt -
0.. 



:t:-

CD 
::1 
p. 

Ct\LLIA~JAY ICTHYOPLANKTON SAMPLING FIELD DATA 1-'· 
~ 

ALL SAMPLES APfU L-SEPTEMAER 1984 tll . 
DATE;::l3AUG84 1-' 

-~-----a-•----------------------------------- ---------------------------------------------- () 

0 
ID ZO\JE NET ZONE FL~w SAM:lLE VOLUME STAGE~ fEET DISCHA~GE WATER ::1 

rt IOU REPL;T ~ETER TIME1 SAMPLED AT ABOVE MISEC TEMP 
CATE I D II cua·I c M PLANT MSL DEG c p. 

34 ~~ 'JO-iTH 2 1 2 3 110.69 13.4 5013,4 2019,98 28 
34l• \JO~TH 1 1 1 3 123.35 • 508.4 2019.98 28 
34S 'JO·HH 2 ?. 2 4 111.13 • 508.4 2019.98 28 
346 'JO~TH 1 ? 1 4 112.92 • 508.4 2019.98 2A 
347 'JO~Trl 2 3 2 4 115.19 • 508.4 2019.98 28 
3411 'JO~TH 1 :; 1 4 \l1o25 • 508.4 2019.98 28 
3f+q ~HlDLE ?. 1 2 3 103.25 • 508.4 2019.98 28 
350 '11! ODLE 1 1 1 3 102.00 • 508.4 2019.98 2R 
351 '-U LJDL E 2 2 2 3 107.49 • 508.4 2019.98 ?.8 
35? ~IuOLE 1 ?. 1 3 100.59 • 508.4 ?019.98 28 
351 \r1,J ()DLE 2 3 2 4 104.90 508.4 2019.98 28 tll 

• I 
354 1.1.1 L>DLE 1 3 1 4 98.74 508.4 2019.98 28 N • N 
355 50JTH 2 1 2 4 128.9A 0 508.4 2019.98 28 
35f) SOJTH 1 1 1 4 116.80 • 508.4 2019.98 2A 
357 SOJTH 2 2 2 4 125.93 • 508.4 2019.98 28 
35'S SOJTH 1 2 1 4 110.23 • 508.4 2019.98 2A 
359 SOJTrl 2 3 2 4 117.37 • 508.4 2019.98 28 
360 50JTH 1 3 1 4 105.18 • 508.4 2019.98 28 

----------- --------



CAU.IAwAY ICTHYOPLANt<TON SAMPLING FIELD DATA 
ALL: SAMPLES APRIL-SEPTEMBER 1984 

.. 

------~---~-----------------------~-~--·----~ DATE=21AUGA4 -----~---------------------------------------~-

ID ZO~E NET 70NE, FLOW 
lOll REPLil '-iETER 

CATE- IDI# 

361 'JO~Ti-1 2 1 2 
36;;> 'JO:-iTH 1 1 1 
361 'IO~TH 2 ? 2 
364 'JO~TH 1 2 1 
36S \JOI<TH 2 3 2 
16f' '40RTH 1 3 1 
367 ~~I ODLE 2 1 2 
368 "11I UOLE 1 1 1 
J6q ~.JLJDL£ 2 2 2 
370 ~t:.lDLE 1 ?. 1 
3 7] '-H L>DLE 2 3 2 
372 \1;1 JDLE 1 3 1 
373 SOJTH 2 1 2 
'374 SOJTH 1 1 1 
37S SOuTH 2 2 2 
376 SOJTH 1 2 1 
3TI SOJTH · 2 3 2 
37R SOuTH 1 3 1 

SA~PLE VOLUME STAGE, 
Tl"iE SAMPLED AT 

CUBIC M PLANT 

3 11}.95 1?.2 
3 l-11. 55 • 
4 113.55 • 
4 115.14 • 
4 113.27 • 
4 11 s. 39 • 
4 105.49 • 
4 103.62 • 
] 106.01 • 
3 108.16 • 
3 109.68 • 
3 108.62 • 
4 119 •. 26 • 
4 112.50 • 
4 135.86 • 
4 117.31 • 
4 1?4.17 • 
4 114.-51 • 

F"EET DISCHARGE 1 

ABOVE M/SEC 
MSL 

507.3 1831.3 
507.3 1833,1 
507.3 183].3 
507.3 1833.3 
507.3 1833.3 
507,3 1833.1 
507,3 1833.3 
507.3 1833.3 
507.3 1833.3 
507.3 1833,3 
50.,. 3 1833.3 
507.3 1833.3 
507.3 1833.3 
507.3 1833,3 
507.3 1833.3 
507,3 1833.3 
507.3 1833.3 
507.3 1R33.3 

Wt\TER 
TEMP 
DEG c 

28 
?A 
?A 
28 
2A 
2A 
28 
28 
2R 
28 
28 
2A 
28 
2A 
2A 
28 
28 
28 

ttl 
I 

N 
w 

0 
0 
::J 
rt 



::t>' 
ld 

ro 
::l 
p. 

C'"'LLJAI'IAY ICTHYOPLI\NKTON SAMPLING FIELD DATA 1-'· 
~ 

ALL SAMPLES "APRIL-SEPTEMBER 1984 to . 
DATE=27AUG84 1-' 

----------~------------a--------------------- ---------------------------------------------- A 

0 
0 

IO ZO~E NET 70NE FLOw SAM;::ILE VOLUME STAGE FEET DISCHARGE WATER ::l 
rt 

ID~' REPLJ METER TIME1 SAMPLED AT ABOVE M/SEC TEMP 
CATE ID# CUBIC M PLANT MSL DEG c p. 

3"/9 ..._,O~TH 2 1 2 3 111.66 12.3 507.2 1853.29 27 
380 \JO~TH 1 l 1 3 125.62 • 507.2 1853.29 -:>1 
381 \JOfHH 2 2 2 3 116.09 • S07,.2 1853.29 27 
3A? \JO..\ TH 1 2 1 3 113.47 • 5oi.2 1853.29 27 
381 \JO~TH 2 J 2 4 115.02 • 507.2 1853.29 ?7 
384 \IO~TH 1 3 1 4 113~86 • 507.2 1853.29 27 . .. 
38'i ~t.t llDLE 2 1 2 4 11l. 52 • 507.2 1853.29 '?7 
}8~ .. H llDLE 1 1 1 4 104.-56 • 507.2 1853.29 ?1 
387 \1,1 DOLE 2 2 2 3 110.45 • 50"T.2 1A53.29 27 
388 "1H>DLE 1 2 1 3 109.05 • 507.2 1853.29 27 
389 "1•1 L)DLE 2 1 2 3 116.01 507.2 1853.29 27 to 

• I 

390 "111 DDLE' 1 1 1 3 115.24 507.2 1853.29 ?.1 N • ,j:>. 

391 50JTH 2 1 2 3 134.81 • 507.2 1853.29 ?.7 
39? SOJTH 1 1 1 3 126.30 • S07.2 1853.29 27 
391 SOJTrl 2 2 2 3 128.63 • 507.2 1853.29 27 
394 SOJTH 1 2 1 3 119.68 • 507.2 1853.29 27 
39S SOUTH 2 3 2 3 124.29 • 507,.2 1AS3.29 27 
396 SOJTH 1 3 1 3 116.29 • 507.2 1853.29 27 

----------------- --



CAli..!AWAY ICTHYOPLANKTON SAMPLING FIELD ~ATA 
ALL SAMPLES APRIL-SEPTEMBER 1984 

..... - ~ ..... -· 

---------------~-------~-------------~·-------
.. DATE=04SEP84 

-~---------------------------------------------· 
ID ZO~E NET ZONE FLOw 

ID# REPLY ~.tETER 

CATE IDI# 

397 ~OrHH 2 1 2 
398 'JO'HH 1 1 1 
399 'JO~TH 2 ? 2 
400 ~ORTd 1 2 1 
401 'JO~TH 2 1 2 
402 \IORTH 1 3 1 
401 "1.1 DOLE 2 ] 2 
404 "1IufJLE 1 1 l 
40t:; "1·1 DOLE 2 2 2 
406 "1IDOLE 1 2 1 
407 "1:1 l)f)L E .2 3 2 
40~ •-HDDLE 1 3 1 
409 SOuTH 2 1 2 
410 SOJTH 1 1 1 
411 SO~TH 2 ?. 2 
41? SOJTH 1 2 1 
411 SOJTH 2 3 2 
414 SOJTH 1 1 1 

SA~.t;>LE VOLUME STAGE, 
TIME: SAMPLED AT 

CUBIC M PLANT 

3 116.12 11.9 
3 115.97 • 
4· 111.23 • 
4· 112.53 • 
4 112.24 • 
4· 111.98 • 
3 ln9.55 • 
3 107.34 • 
3 109.82 • 
3 111.75 • 
3 112.18 • 
3 108.46 • 
4· 124.58 • 
4 117.64 • 
4· 130.67 • 
4· 123.62 • 
3 1.38.62 • 
3 126.16 • 

FEET DISCHARG:: 
ABOVE M/SEC 
MSL 

506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.,25 
506.9 1761.25 
506.9 1761.25 
506.9 17fll.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 
506.9 1761.25 

WATER 
TEMP 
DEG c 

25 
25 
25 
?5 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

to 
I 

N 
Ul 

n 
0 
::l 
rt 



!:b' 

CD 
::I 
0.. 
1-'· CALLiAwAY ICTHVOPLANKTON SAMPLING FIELD DATA :>< 

ALL' SAMPLES APRIL-SEPTEMBER 1984 to . 
...... 

--------------------------------------------- DATE=10SEP84 
----------·----------~---------------------~-- () 

0 
ID ZONE NET 70NE FLOw SA~PLE VOLUME STAGE: FEET DISCHARGE W~TER ::I 

rt IOU REPLY ~ETE~ T I MEl SAMPLEO AT ABOVE MISEC TEMP 
0.. eATE ID# CtJfHC M PLANT MSL DEG c 

4P':i 'JQ!(TH 2 1 2 3 112.42 12.2 507.3 1883 23 
4lf'., 'JORTH 1 1 1 3 110.84 • 507.3 1883 23 
417 'JO~TH 2 2 2 4 116,02 • 507.3 1883 23 
418 'JO~TH 1 2 1 4 116.67 • 507.3 1883 23 
419 \IO~TH 2 .3 2 4 114.48 • 507,3 1883 23 
420 \IO~TH 0 3 1 4 117,81 • 507,3 1883 23 
421 "11I uDLE 2 1 2 4 112.79 • 507.3 1883 23 
4?.2 "1,J UDLE 0 1 1 4 108.4"1 • 507.3 1883 ?3 
421 'ii!L)DLE 2 2 2 3 105.14 • 507,3 1883 23 
'•24 '-HDDLE 0 2 1 3 105.69 • 507.3 1883 23 to 42S "1,J UDLE 2 3 2 3 105.48 • 507.3 1883 23 I 

"1il DOLE ] 1 3 105.81 507,3 1883 23 N 42A 0 • 0\ 
427 SOUTH 2 1 2 4 120.50 • 507.3 1883 ?3 
42q SOUTH 0 1 1 4 112.71 • 507.3 1883 23 
42q SOuTH 2 2 2 4 1?9,19 • 507.3 1883 23 
430 SOuTH 0 2 l 4 117.68 • 507.3 1883 23 
431 SOJTH 2 3 2 4 1?.0,82 • 507.3 1883 23 
43? SOJTH 0 3 1 4 115.27 • 507,3 1883 23 

-------------------



CAL~~wAY ICTHYOPL~NKTON SAMPLING FIELD DAT~ 
ALL SAMPLES APRIL-SEPTEMBER 1984 

. ... . . 
·-------·-·-----•------------~---------------- D~TE=l7SEP84 ---~-----~-----------·-------------------------

ID ZO~E NET lONE FLOtoJ SAM;lLE VOLUME STAGE; FEET DISCHARGE· WATEQ 
ID## REPL.IJ 1.1ETER T I "'E! SAMPLEn AT ABOVE M/SEC TEMP 

CATE IDI# CUBIC M PLANT MSL DE~ C 

431 \JO~TH 2 1 2 3 112.88 11.1 508.1 2077.67 21 
434 \J0'1TH 0 1 1 3 112.14 • 508.1 2077.67 21 
43c; \101TH 2 ?. 2 5 107.67 • 508.1 2077.67 21 
4311 \IOKTH 0 2 1 5 106.47 • 508.1 2077.67 ?1 
437 .\JOtHH 2 3 2 3 115~92 • 508.1 2077.67 21 
43R \IORTH 0 1 1 3 114.77 • 508.1 2077.67 21 
43q . 11.1 ODLE 2 1 2 3 107.75 • 508.1 2077.67 21 
440 '1·I UOLE 0 1 1 3 105~36 • 508.1 2077.67 21 
441 ""~DOLE 2 2 2 3 104.78 • 508.1 2077.67 21 
44? 'HODLE 0 2 1 3 100.32 • 508.1 2077.67 21 b:l 

441 'N L>DLE 2 3 2 4· 108.51 508.1 2077.67 21 I 
• N 

444 11.1 uOLE 0 1 1 4 104.51 508.1 2077.67 21 -...) 

• 
44S SOJTH 2 1 2 3 126.52 • 508.1 2077.67 21 
446 SOJTH 0 1 1 3 115.98 • 508.1 2077.67 21 
44 7 SOU Hi 2 2 2 4· 118.39 • 508.1 2077.67 21 
44~ SOJTH 0 2 1 4· 108.35 • 508.1 2077.67 21 
449 SOuTH 2 1 2 4· 128.53 • 508.1 2077.67 21 
450 SOuTH 0 1 1 4· 122.46 • 508.1 2077.67 21 

:t:-

(D 
::I 
0. 
f-'· 
:>< 

IJ1 

f-' 

0 
0 
::I 
rt 

0. 



::t:-

(]) 
:::; 
0. 

Cl\LL~WAY ICTHYOPLl\~KTON ShMPLING FIELD DATA 1-'· 

ALL SAMPLES APRIL-SEPTEMBER 19A4 :X: 

to . 
·--------------------------------------------~ DATE=24SEP84 ----------------------------------------~-----

,.... 
_...... 
0 

ID ZO'JE NET ZONE FL3W SA"1~LE VOLUt-1E STAGE FEET 0 I SCi-lARGE· WATER 0 
::; 

I OAt REPl..II "iETER T !ME' SAMPLED AT ABOVE M/SEC Tt.MP rt 

CATE ID# ClJHIC M PLANT "1SL DEG c 0. 

451 \JO~TH 2 1 2 4 116."74 11.8 506.8 1801.15 ?2 
45? \JO~TH 0 1 1 4 116.39 • 506.A 1801.15 22 
451 \JO~TH ? 2 2 ) 112.76 • 506,8 1A01.15 ~? 
454 \JO~TH 0 2 1 3 116.71 • 506.8 1A01.15 ?2 
45'i \JORTH 2 3 2 3 1\9.80 • 506.8 1801.15 ~2 
451) \JORTH 0 3 1 3 118,07 • 506.8 1801.15 ~2 
457 "1·1 l)DLE 2 1 2 l lOA,98 • 506.8 1801.15 ?2 
45H 1.111 UDLE 0 1 1 3 105.06 • 506.A 1801.15 22 
459 1H UDLE 2 ~ 2 4 115.51 ' 506.8 1801.15 22 
46() '11UDLE 0 2 1 4 113.07 • 506.8 1801.15 22 
461 '1IUDLE 2 3 2 1 111.74 • 506.8 H~01.15 22 to 
46? "-1ILlDLE 0 ] 1 1 112,57 506.8 1801.15 22 

I 

• N 
461 SO,JTH 2 1 2 3 135.86 506,8 1801.15 22 co • 41)1+ SOUTH 0 1 1 3 125.64 • 506.8 1801.15 22 
465 SOUTH 2 ? 2 3 141.22 • 506.8 1801.15 22 
46A SOuTH 0 2 1 3 126.13 • 506,8 1801.15 22 
467 SOJTH 2 3 2 3 LH.52 • 506,8 1801.15 22 
4611 SOJTH 0 3 1 3 126.88 • 506.8 1801.15 22 

-------------------



CALLAWAY ICT~YOPL~NKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXO"l LIF"ESTAGE LENGTH SORTER IDENTF'IER OATf 
IN M~ INITIALS INITIALS SORTED 

1 1\.10 FISH 0 • AEN 40484 
2 NO FIS~ 0 • MAG • 
3 ~0 FISH 0 • BEN • 
4 NO FISH 0 • MAG • 
5 NO FISH 0 • BEN • 
6 NO FISH 0 • MAG • 
7 NO FISH 0 • MAG • 
8 NO fiSH 0 • BEN • 
9 NO FISH 0 • MAG • 

10 NO FISH 0 • BEN • 
11 NO fiSH 0 • MAG • 
12 NO FISH 0 • MAG • 
13 1\.10 FISH 0 • MAG • 
14 NO FISH 0 • MAG 1+0584 
15 NO FISH 0 MAG tJ:l 

• • I 

16 NO FISH 0 • MAG • N 
1.0 

17 NO FISH 0 • MAG • 
17 NO FISH 0 • MAG • 
18 NO FISH 0 • MAG • 
19 NO FISH 0 • BEN 41184 
20 NO FISH 0 • MAG· • 
21 NO FISH 0 • MAG 41184 
22 NO FISH 0 • MAG • 
23 NO FISH 0 • BEN • :J>' 

24 NO FISH 0 MAG "d 
• • "d 

25 NO FISH 0 • BEN • CD 

26 t..JO FISH .0 MAG 
:;j 

• • p. 

27 "JO FISH 0 BEN 41284 f-'· 

• X 

28 "JO FISH 0 • MAG • tJ:l 
29 NO FISH 0 • BEN • . 
30 NO FISH 0 MAG N 

• • 
Jl NO FISrl 0 • BEN • 
31 NO FISH 0 • BEN • 
32 NO FISH 0 • MAG • 
32 NO fiSH 0 • MAG • 



CALLAWAY ICT~YOPLANKTON BENCH DATA :J> 
'0 ALL SAMPLES 1984 '0 
CD 

IDENTfiER DATE ::l CID TAXON LIFESTAGE LENGTH SORTER p, 
1-'· IN MM INITIALS INITIALS SORTED 
~ 

ttl 33 NO FISH n • MAG • I 
41384 N 34· NO FISH 0 • BEN 

34· NO FISH 0 • BEN • ()· 
35 NO fiSH 0 • MAG • 0 
35 NO FISH 0 • MAG ::l • rT 
36 NO FISH 0 • MAG • p, 
)I) NO FISH 0 BEN • -• 
37 NO FISH 0 • BEN 41984 , 
39 NO FISH 0 ~ MAG 41984 
19 "10 FISH 0 • BEN • 
40 NO FISH 0 • MAG I 

41 NO FISH 0 • BEN 41884 
42 NO FISH 0 • MAG 41984 
43 NO FISH 0 I MAG • 
44· NO fiSH 0 • BEN • ttl 
45 NO FISH 0 BEN • I • w 46 NO FISH 0 • BEN • 0 
47 NO FISH 0 • MAG • 
49 NO FISH 0 • MAG • 
49 NO FISti 0 • BEN 42384 
49 NO FISH 0 • BEN • 
50 NO FISH 0 • MAG • 
50 NO FISH 0 • MAG • 
51 NO FISH 0 • BEN • 
51 NO FISH 0 • BEN • 
5?. NO FISH 0 • MAG • 
52 NO FIS'i 0 • MAG • 
53 NO FISH ·o • MAG • 
53 NO FISH 0 • MAG • 
54· NO FISH 0 • BEN • 
54· NO FISH 0 • BEN 42384 
55 NO FISH 0 • MAG 42584 
56 NO FISI-i 0 • MAG • 
57 NO ~·rsH 0 • MAG • 
5~ \10 FISH 0 • MAG • 

-------------------



CALLAWAY ICT~YOPLANKTON BENCH O~TA 
ALL SAMPLES 1984 

CID TAXON LlfESTAGE LENGTH SORTER IDENTfiER DATE 
IN M.l.1 INITIALS INITIALS SORTE\)i 

59 NO f·ISH 0 • ~AG • 
60 NO F"ilSH 0 • MAG • 
61 NO f,JSH 0 • BEN 4·2684 
62 NO f1JSH 0 • MAG • 
61 NO filSH 0 • MAG • 
b4 NO F1ISH 0 • MAG • 
E>5 NO f1lSH 0 • BEN • 
66 NO f,JSH 0 • MAG 42784 
67 NO F"!I SH 0 • BEN 42684 
67 NO f·ISH 0 • BEN • 
b8 NO F"il SH 0 • BE"' • 
68 NO F",J SH 0 • BEN 42784 
69 NO f,JSH 0 • MAG • 
69 NO F"iiSH 0 • ~AG • 
70 NO F"1I SH 0 • BEN • 
70 NO F":JSH 0 BEN 

. tJj . 

• • I 

71 NO f,J SH 0 BEN w • • ...... 
ll NO FISH 0 • BEN 42784 
12 NO f,J SH 0 • MAG • 
"12 NO f,JSH 0 • MAG • 
71 NO F';l SH 0 • BE~ 50284· 
74 NO F,J SH 0 • MAG • 
75 NO FilSH 0 • BEN • :J;:o 
76 NO F"1I SH 0 • BEN • 
17 NO f;JSH 0 • MAG • CD 

78 NO F"1ISH 0 !.4A~ ::::1 • • 0. 
79 NO f,I SH 0 • MAG • 1-'· 

80 NO FISH 0 . BEN ~ 

• • 
81 UNI:IENTIFIED EG3· EGG 1. 9 MAG res 50?84· tJj . 
81 NO F•JSH 0 • BEN res 50384 1\J 

82 UNIDENTIFIED EG3· EGG 2.3 BEN res • 
6? NO f.J SH 0 BEN TCS 50284 () 

• 0 

132 NO FISH 0 • BEN res 50384 ::::1 

133 NO F'l SH 0 BEN res 50284 
rl' 

• 
d1 NO FISH 0 o.o BEN TCS 50284 0. 

........ 



. .....• ~. -·----... - . - .. --- .... - ---···-··-·· --· ··- -- . --· ·--· ·-· 

~ 

CALL'AWAY ICTHYOPLANKTO~ BENCH DATA to 
ALL SAMPLES 1984 CD 

::I 
p. 

LIFESTAGE LENGTH SORTER IDENTFIER DATE 1-'· CID TAXJN ~ 

IN MM INITIALS INITIALS SORTED txl . 
MAG 

N 
84 NO f.J SH 0 • TCS 50384 
A4 NO FISH 0 • MAG TCS 50384 () 

85 NO F,J SH 0 BEN TCS • 0 • ::I 
85 NO F1ISH 0 • BEN TCS • rt 

86 NO F,JSH 0 • MAG TCS -
• p. 

86 NO Fil SH 0 • MAG TCS • 
87 NO f,ISH 0 • MAG TCS • 
87 NO F:ISH 0 • MAG TCS • 
8A NO F1ISH 0 • BEN TCS • 
88 NO f;J SH 0 • BEN TCS • 
89 UNIDEI\JTIFIED EG3• EGG 2,5 BEN TCS • 
89 UNIDENTIFIED EG3· EGG 2.2 BEN TCS 50484 
90 NO f,l SH 0 • MAG TCS 50484 
90 NO F1l SH 0 o.o MAG TCS 50484 
91 NO F1I SH 0 • BEN TCS 50884 txl 
92 NO F.I SH 0 BEN TCS • I • w 
93 1\JO f1l SH 0 • BEN TCS • N 

94 NO F'II SH 0 • BEN TCS • 
95 NO F!l SH 0 • BEN TCS • 
96 SUC<ER fAMlL•Y PROLARVA 6.1 MAG TCS 50884 
97 NO f1l SH 0 • BEN TCS • 
98 SAUGER PROLARVA 6,8 MAG . TCS • 
99 NO F'!I SH 0 o.o BEN TCS 50984 

100 NO F'1I SH 0 • BEN TCS • 
l 0 1 1\JO f] SH 0 • BE~ res • 
102 NO F1I SH 0 • AEN TCS • 
103 NO Fil SH 0 • BEN TCS 51084 
104 SAUGER · PROLARVA 6~0 MAG TCS 51084 
105 NO FtiSH 0 o.o BEN TCS 51084 
106 UNIDENTTF'IfD EG3· EGG 2.1 MA~ TCS • 
107 NO F~ISH 0 o.o BEN res 51084 
lOA NO F'1I SH 0 • AEN TCS • 
109 UNI:.>ENTIF'IED EGG· EGG 1.0 MAG TCS 51584 

109 SUC~ER fAMILY PROLA~VA 6.9 MA(D res • 
110 U~II)ENTIF'IED EGG· EGG 2o6 BEN res • 

-------------------



CAL.L·AWAY ICT~YOPL.~NKTON BENCH DATA 
ALL SAMPLES 1984 

Cl'1 T AXO~· LIFESTAGE LENGTH SO~TER IOE~TFTER DATE 
IN MM INITIALS INIT.IALS S:">RTEn 

11() SUCKER fAMILY PROLIARVA 7.8 BE"'' TCS • 
11() GIZZ~RD SHAD PROLIARVA 6,6 BE\J: T.CS • 
11 l NO FISH 0 o.o ~AG· fCS 51584 .. 

11? SUCKER FAMILY PROLIARVA 7.4 BE\J• TCS • 
11? SUCKER FAMILY PROL.IARVA 7.5 BE\J TCS • 
111 SUCKER FAMILY PROL.IARVA 1.2 BE'J: TCS • 
11~ SUCKER F~MILY PROLIARVA 7.4 BE\J: Yes • 
1 1 1 NO FISH 0 • ~:AG UAW '51884 

11 '• lJNIOENTIF·IED EGG EGG 2.2 "1AG T.CS • 
114 SUCKER F Ar-11 L Y PROL.IARI/A 8,o ~AG TCS • 
llS UNIDENTIF~ED EGG EGG 2,8 BE"J, TCS • 
uc:; NO FISH 0 II "1AG· JAW • 
lln CRAPPJE SPECIES PROL.IARVA 5.5 ~AG TCS • 
117 ~0 FISH 0 o.o ~lAG Tes 51684 ttl 

11A NO FISI-t 0 • BE"J Tes 51684 I 

ll'J SUCKER FAMILY PROL.It\RVA 7.5 9EN res S1684 w 
w 

}}Q NO FISH 0 • "1AG jA~~ • 
12fl NO FISH 0 o.o BE 'I~ res 51684. 
121 SUCKER FAMILY PROL.IARVA 7.3 "1AG• Tes • 
12l SUCKER FAMILY PROL.IARVA 6.5 ~AG· res • 
121 UNIDENTIFJED YOLK SAC• L·A~VA PROLIARVA D '-1AG· Tes • 
121 UNIDENTIFIED EGG EGG 2.4 ~AG· res • 
122 GOLDE~E OR MOONEYE PROLIARVA 10.5 BE"J TCS • !J>' 

'0 
12? SUCKER FAMILY PROL.Il\RVA 7.0 BE\J TeS • '0 

12? UNID~NTIF.IED EGG EGG 3.0 BE'J, TCS 
CD 

• ::l 

12'3 UNID~NTIFJED EGG EGG 3.1 BEN TCS p, 
• 0 

121 UNIO~NTlFJED EGG EGG 3,0 BE\J> TCS ' 
~ 

124 NO FISH 0 • BE\J! res • ttl 

124 UNIDENTIFIED EGG EGG 2.8 3E\J· Tes . 
• N 

124 SUCK::R fAMILY PROLIA~VA 7.6 BE\J TCS • () 

124 SUCr<ER FA.MILY PROLARVA 7.8 BE'J TCS • 0 

l2Ci UN I O::NT 1 F1I ED EGG FGG 2.2 BE~: TCS 
::l 

• rt 

12'i LJNID::NTIFJED EGG PROL~RVA BoO BE\Ji TCS -• Q. 

12~ lJ"JID::NTIF",IED EGG EGG 3e0 '4AG· TCS • 
12f- FKES-iwATEH DRIH1 ESG EGG 1. 5 '-1AG TCS • 



·- - ~-- -----· ----- --- - -· --· ··--··-- -· ··-

;J:>o 
'd 

CALLAWAY lCTHYOPLANKTON BENCH DATA (I) 

ALL SA"i?LES 1984 ::J 
0. 
f-J· 

CID TAXO~ Lil FES TAGE LENGTH SORTER IDENTF"IER DATE :>< 

IN M4 INITIALS INITIALS SORTE~) tD . 
N 

127 GOLOEYE PROLARVA 11.5 BEN res 52384 
127 GOLDEYE PROLARVA 11· 3 BEN TCS • 0 

127 GOLDEYE PROLARVA 11· 3 BEN TCS 0 

• ::J 
127 GOLDEYE PROLARVA 11. l BEN res rt • -
127 GOLDEYE PROLARVA u. 0 BEN res • 0. 

127 GOLDEYE PROLARVA 11· 4 BEN TCS • 
127 GOLDEYE PROLARVA 11.5 BEN TCS • 
127 GOLDEYE PROLAqVA lle4 BEN res • 
127 CRAPPIE SPECIES PROLARVA 4.3 REN TCS • 
127 GIZZARD SHACl LARVA 9,3 BEN res • 
128 GOLDEYE PROLARVA 11.4 BEN TCS • 
128 GOLDEYE PROLARVA 10.A BEN TCS • 
128 GOLDEYE PROLARVA 11.0 BEN TCS • 
128 GOLDEYE PROLARVA 10.6 BEN TCS • 
128 GOLDEYE PROLARVA u.s BEN TCS • 
128 GOLDEYE PROLARVA 12.0 BEN TCS tD 

• I 

128 GOLDEYE PROLARVA 10.2 AEN res w • ~ 

128 GOLDEYE PROLARVA 10.1 AEN TCS ' 12f.! GOLDEYE PROLARVA 10.7 BEN TCS • 
128 GOLDEYE PROLA~VA 10.4 BEN TCS • 
128 GOLDEYE PROLA~VA ).Q,() BEN TCS • 
128 GOLD EYE PROLARVA 10.3 BEN res • 
128 GIZZARD SHAD PROLARVA 10.3 AEN res • 
129 GOLDEYE PROLARVA 11.4 BEN res • 
129 GOLDEYE PROLARVA 10.6 BEN res • 
129 GOLD EYE P~OLARVA 11.2 BEN TCS • 
129 GOLD EYE PROLARVA 10.4 REN res • 
1?.9 GOLDEYE PROLARVA 11·2 BEN TCS • 
129 GOLDEYE PROLARVA 11.6 BEN TCS • 
129 GOLOEYE PROLA'WA 11· 0 BEN TCS • 
129 GOLDEYE PROLARVA u. 2 BEN TCS • 
129 GOLOEYE PROLARVA 11.(') BEN TCS • 
12q GOLD EYE PROLA~VA lOoA BE~ res • 
129 GOLDEYf PROLA~VA 11.4 RE'-J res • 
129 GOLDEYE PROLA~VA 12.0 AE~ TCS • 

------------- ---- .. -



CALLAWAY ICT~YOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIE~ OATE 
IN ~M INITIALS INITIALS SORTED 

129 GOLDEYE PROL.IARVA 10.6 AEN TCS • 
130 GOLOEYE PROLIARVA 11.4 BEN res • 
130 GOLDEYE PROLIARVA \1.6 BEN TCS • 
130 GOLOEYE PROLIARVA 11.8 BEN res • 
130 GOLDEYE PROLIARVA 10.4 BEN TC:S • 
110 GOLDEYE PROL!ARVA 10.8 BEN TCS • 
130 GOLOEYE PROL!ARVA 12.2 BEN TCS • 
130 GOLDEYE PROLit\RVA 11.2 BEN res • 
130 GOLDEYE PROLIARVA 10 .. 2 BEN TCS • 
130 GOLDEYE PROt.iARVA llo 0 BEN res • 
130 GOLD EYE PROL!ARVA 11.8 BEN res • 
130 GOLDEYE PROLIARVA 9.6 BEN TCS • 
130 GOLDEYE Pi<OL!ARVA 10.4 BEN TCS • 
130 GOLOEYE PROLIARVA 11. B BEN TCS • 
130 GOLDEYE PROLIARVA \1.4 BEN TCS • tJj 

130 GOLDEYE PROLIARVA 10.6 BEN res I • w 
130 GOLOEYE, PROLIARVA 11.4 BEN TCS • lTI 

130 GOLDEYE PROLIARVA 11· 2 BEN TCS • 
130 CARP PROt.IARVA 8.3 BEN res • 
130 G()LDEYE LARIIA 11.0 BEN res • 
131 GOLDEYE PROLIARVA 10.3 BEN TCS • 
131 GOLDEYE PROLIARVA 11o6 BEN TCS • 
131 GOLD EYE PROLIARVA 10.6 BEN. TCS • ::t>' 
131 GOLOEYE PROLIARVA 10.5 BEN TCS • 
131 GOLDEYE PROLIARVA u. 2 AEN TCS • (I) 

131 CARP LARVA 9.4 BEN TCS • ::s 
132 GOLOEYE PRO!,..!A~VA 10.3 8EN TCS 

0. 
• 1--'· 

13? GOLDEYE PROL.IARVA 11.7 BEN TCS ~ 
• 

132 GOLDEYE PROLIARVA 11.4 BEN res • 
tJj . 

132 GOLOEYE PROI_IARVA 10.8 BEN res • 1\.,1 

132 GOLDEYE PROLIARVA llo 8 BEN TCS • ·o 
132 GOLD EYE P~OL!ARVA 10,6 BEN TCS • 0 

112 GOLDEYE PROLIARVA 10.7 BEN TCS ::s 
• rt 

132 GOLOEYE PROLIARVA 11.9 BEN TCS • 0. 
112 GOLDEYE PROUARVA l0o4 BEN TCS • ....... 



~ . - --· ·-- -- .. - -- ·--· - --·· -· 

CALLAWAY ICT~YOPLANKTO~ RENCH DATA 
:t:-

ALL SA~PLES 1984 CD 
::l 

SO~TER TDEf\ITF"IER 
p. 

CJf) TAXO\J LIF"E5TAGE LENGTH D~TE 1-'· 

IN MM INITIALS INITIALS S1RTEO :>< 

tJ:l . 
13? GOLD::rrE PROLIARVA 10.5 BEN TCS • N 

132 GULDE¥E PROL\1\RVA 10.7 !3E~ TCS • 
13? GOLD EriE PROL~RV.I\ 11.2 BE\!: TCS () 

• 0 
13? GOLD EYE PROL\1\RVA 10.3 BE\J' TCS • ::l 

GOLfErr'E PROL\1\RVA 11.6 BE\Jl TCS rl" 
13? • -
13? GOLDErtE Pf~OLiARVA 11.5 BE\J TCS p. 

• 
132 GOLOErr'E PfWL\1\RVA 10.2 BE"J; TCS • 
13? GOLOE¥E PI-<OLIARVA 10.5 !3E "J• TCS • 
13? GOLOErtE PROL:ARVA 11.0 BEN; TCS • 
13? ~I"JNJw F"AMMILY LARVA • BEN' TCS • 
13? GIZZARD SHAD LARVA 12.0 BE"J1 TCS • 
13? GIZZARD SHAD PROL\1\RVA llo1 BEN; TCS • 
13? GIZZARD SHAD PROL\1\RVA 9.3 BE'J: TCS • 
13? MI'JN:lW F"AMMILY LARVA 11.5 BE 'I' TCS • 
13? SUCKER F"I\MILY LARVA 7.5 3E'J; TCS • to 
131 UNIDENTIFJED EGG EGG 2.0 ~AG' TCS 52384 I 

w 
134 UNlDENTIFJED YOLK SAC LA~VA PROLIARVA 7.8 "lAG . TCS C)2484 m 
134 SUCKER FAt-1ILY PROUARVA 4.9 ~AG· TCS • 
1313 NO FISH 0 o.o BE '.I: TCS '52484 
13~ UN I DENT I FilED EGG EGG 2.0 ~:AG TCS • 
136 GOLOE·YE PROl,.\1\RVA 11.3 loiAG• TCS • 
137 GOLD EYE PROLIARVA 7.2 BE\Ji TCS • 
13R UN I DENT I r ii ED EGG EGG 2.0 BE '.II TCS • 
13q UN I DENT I r;I ED EGG EGG 2.2 BE '.I TCS • 
139 GOLD::rtE PROLIARVA 11.6 BEN' TCS • 
13Q MI~N:lW FAMMILY PROLIARVA 5,3 BEN! TCS • 
140 NO FISH 0 o.o BE'J' TCS 52484 
141 GOLD EYE PROLIARVA 7.5 ~AG· TCS • 
141 SUCKER FAMILY PROLIARVA 6.9 loiAG TCS · • 
141 GIZZI\RD SHAD LARVA 9.2 "lAG TCS • 
14? GOLO::rr-E PROL.Il\RVA 10.0 1.1AG TCS 52584 
14? GIZZ~RD SHAD LARVA 9,0 \1AG· TCS • 
14? G I ZZ Af~D SHAD P~OUt\RVA 7,5 "1AG TCS • 
14? SUCK::R FAMILY PROL~RIJA 5.3 "1AG· TCS • 
141 SUCKER FAMILY PI~OUI\RVA 7.0 BE'J1 TCS • 

- - - - - - - - - - - - - - - - - .. -



CALLAWAY ICT~YOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

.. 

CID TAXON LIFESTAGE LENGTH SORTER IDENTfiER DATE 
IN MM INITIALS INITIALS SORTED 

144 CRAPPIE SPECIES PROLA~VA 5.?. MAG res • 
144 UNIDENTIFIED EG5• EGG 2.1 MAG TCS • 
145 MI~'JOW FAMMILY PROLARVA 6.2 AEN res 53084 
146 GOLDEYE LARVA 12.A JAW res • 
146 GOLDEYE PROLARVA 10.4 JAW res • 
14n SUCI(ER fAMILY LARVA 1.2 .JA'II res • 
146 GillARD SHAD PROLA~VA 9.0 JAW res • 
146 GIZZARD SHAD PROLARVA 6.2 JAW res • 
147 MliiJ'JOw fAMMIUY PROLARVA 7.3 BEN res • 
147 GIZZARD SHAD PROLARVA 8.? BEN res • 
147 GOLDEYE PROLARVA 9.4 BE;~ res • 
147 GOL)EYE PROLARVA 10.5 BEN res • 
147 GOLDEYE PROLARVA 12.4 AEN res • 
14-, GOL)EYE PROLARVA 10.13 BEN res • 
147 GOLJEYE PROLARVA 11.6 BEN res • to 
148 GOLDEYE PROLARVA 1o.o JAw --

res I • w 
148 GOL)EYE PROLARVA 10.4 JAW res • -._] 

l4A GOLDEYE PROLARVA 10.9 JAW res • 
14A GIZZARD SHAD LARVA 8.6 JArl res • 
148 MIN'JO~J fA'-tMIL!Y PROLARVA s.s JAw res .. 
149 CARPi JUVENILE 14.4 BE'J res • 
150 GOL)EYE PROLARVA 11· 2 BEN TeS • 
150 GOLDEYE PROLA~VA 11.1 BEN TCS • 
150 GOLDEYE PROLARVA 12·2 BEN TCS • ;p. 

1SO GOLDEYE PROLARVA 12.0 BEN res • 
150 GOLDEYE· PROLARVA 10.6 BEN TCS • ('!) 

::J 
151 NO F"1l SH 0 o.o JAW res 53084 p_, 

15?. NO f-'1I SH 0 JAW res 1-'· 
• • :X: 

153 NO FISH 0 • BEN res • to 
154 NO F'il SH 0 • BEN res • 
155 NO F;l SH 0 BE~ TCS 

N 

• • 
156 NO F'I SH 0 BEN TCS () 

" • 0 
15"1 SEA BASS FA'-tJLY LM~VA 7.5 BEN TCS 53184· ::J 

157 MIN\IOw FAMMlLY PROLARVA 6.7 REN TCS rt 
• 

158 GOLDEYE PROLARVA 11·6 JA~J TCS • 
p_, 

....... 
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CD 
CALLAWAY lCTHYOPLANKTON BENCH DATA !:l 

P.. ALL SAMPLES 1984 1-'· 
~ 

CID TAXON LIFESTAGE LENGTH SORTER· IDENTF'IER DATE to . 
IN M~ INITII\L5 INITIALS SORTE~l N 

15'1 GIZZARD SHAn LARVA 7.1 BEN TCS • () 

0 
159 GOLDEYE PROLARVA 10.1 BEN TCS • !:l 

160 NO FISH 0 o.o BEN TCS 53184 
rt -

161 GOLD EYE PROLARVA 10.3 JAW TCS • P.. 

161 GOLD EYE PROLARVA 12.2 JAW TCS • 
161 GOLDEYE PROLARVA 12.6 JAW TCS • 
161 GOLDEYE PROLARVA 11.4 JAW TCS • 
161 GIZZARD SHAD LARVA 14.6 JAW TCS • 
161 MI'JNOW F'AMMJLY LARVA 7.0 JAW TCS • 
161 SPECKLED CHUB JUVENILE 46.0 JAw TCS • 
162 NO FISH 0 o.o BEN TCS 53184 
163 GOLDEYE PROLARVA 10.?. BEN TCS 60584 
163 GIZZARD SHAD LARVA lle8 BEN res • 
163 GIZZARD SHAD LARVA 15.4 BEN res • 
164 GIZZARD SHAD PROLARVA 7.3 MAG TCS 60584· 
164 GIZZARD SHAD PROLARVA . 9,5 MAG res to • I 
164 GIZZARD SHAD PROLARVA 7.0 MAG TCS • w 

164 GIZZARD SHAD PROLARVA MAG res 
00 

14.2 • 
)64 eA~P JUVENILE 56.5 MAG res • 
164 CARP JUVENILE 45.3 MAG res • 
)64 SUCKE~· FAMILY LARVA 7.4 MAG TCS • 
164 SU'JFJSH SPECIES LARVA CJ.7 MAG TCS • 
164 eA~P JUVPHLE 20.0 MAG TCS • 
165 FRESHWATER DRIJ\11 PROLARVA 10.0 JAW res • 
166 GOLDEYE PROLARVA 10.2 BEN res • 
166 GIZZARD SHAD LARVA 12.0 BEN TCS • 
166 GIZZARD SHAD PROLARVA s.s BEN TCS • 
166 GIZZARD SHAr> LARVA 11.2 BEN TCS • 
166 GOLOEYE L'ARVA 14.0 BEN TCS • 
166 CRAPPIE SPECIES LARVA 5.2 BE;\J TCS • 
167 NO FISH 0 o.o JAW TCS 60584 
16A GOLOEYE PROLARVA 10.4 MAG lCS • 
16A SU'JF'ISY SPECIES LARVA 5.3 MAG res • 
169 NO FISH 0 o.o BEN res 60584 
170 NO FISH 0 o.o 4AG TCS 60SA4 

- - - - - - - - - - - - - - - - - .. -



CALLAWAY ICT~¥0PL~NKTON RENCH DATA 
ALL SAMPLES 1984 

CID Tli.XON LIFESTAGE LENGTH SORT£~, IDENTFIER DATE 
IN MM INITIALS INITIALS SO~TED 

171 SJCKE~ FA~ILY PROLARVA 5.7 BEN TCS • 
171 C~APPIE SPECIES LARVA 6.5 AEN TCS • 
171 CARP JUVENILE 49.0 HEN TCS 60584 
171 Cli.RP JUVENILE 54.0 BEN TCS • 
172 SJNFISH SPECIES LARVA 6.2 JAW TCS • 
173 N:>· fiSH 0 o.o BEN TCS • 
174 GIZZA~D SHAD LARVA 12.0 MAG TCS • 
17'+ C~APPIE SPECIEc; LARVA 6.0 MAG TCS • 
175 GIZZA~O SrlAD LARVA 9.5 BEN TCS • 
176 BJFFALO SPF:C I [C; JUVENILE 22.6 JAW TCS 606~4 

176 GillARD SHAD LARVA 14.2 JAW TCS • 
l7b SJCKEq, FAMILY PROLARVA 5,9 JAW res • 
177 G1LOEYE PROLARVA 8.7 AEN res • 
177 CARP JUVENILE ss.o BEN TCS • 
178 c;~APPIE SPECIES LARVA 10.4 ~AG TCS • to 
178 AJFFALO SPECIES JUVENILE 22~0 ~AG TCS • I 

179 "1::>' FIS~i 0 o.o AEN TCS 606B4 
w 
1.0 

180 CARP JUVENILE 37.0 JAW TCS • 
lAO GIZZARD SHAD LARVA 10.6 JAW TCS • 
180 P~RCH FAMILY PROLARVA 6,7 JAW TCS • 
180 SJNFISH SPECIES LARvA 6.1 JAW TCS • 
180 GIZZARD SHAD PROLARVA 10.6 JAW TCS • 
181 CARP JUVENILE lA.2 ,J A~l TCS 61284 
181 GIZZA~D SHAD JUVENILE 23.0 JAW TCS • 
lAl GIZZA~D SHAD JUVENILE 22.0 JAW res • ::t:' 

181 C~APPIE SPECIES PROLARVA 5.9 JAW TCS • 
181 U\J·IDE'HlfiED JUVE \Jil LE JUVENILE ?0.0 .JAW TCS CD • ::l 
182 Gl7ZA~D SHAD JUVEr-JJLE 25.0 BEN TCS 0 0.. ..... 
182 GIZZA~D SHAD JUVENILE (.>6.0 BEN TCS • ~ 

lAc GIZZA~D SHAD JJVENILE 24.0 REN TCS • to 
lAc C~~PPIE SPECIES LARVA 14.n BEN TCS . 

' N 

1A2 GI7ZA~D SHAD JUVENILE ?.2.0 AEN TCS • ....... 

182 GIZZA~D SHAD LARVA ]9.0 BEN TCS (') 

• 0 

182 GIZZA~D SHAD LA=<VA 15.0 AEN TCS ' 
::l 
rt 

18~ GIZZI\~D Sl-f~D LARVA 11.0 REN TCS • -
0.. 



·---- .. __ __, ___ , .. 

!J>I 

CALLAWAY ICTHVOPLANKTO~ BENCH DATA (D 
!:l ALL SAMPLES 1984 p, 
1-'· 
X 

CID TA)(ON LlfESTAGE LENGTH SORTER IDENTfiER DATE 
ll:J IN M~ INITIALS INITIALS SORTED . 
N 
~ 

182 GIZZARD SHAfl LARVA 9.2 REN TCS • () 

0 
1A2 GIZZARD SHAD LARVA 14.4 BEN TCS • !:l 

1H3 GIZZARD SHAD JUVENILE 26.0 MAG res rt 
• -

183 GIZZARD SHAD JUVE'HLE 33.0 MAG TCS • p, 

183 GIZZARD SHAD JUVE"JILE 24.0 MAG TCS • 
1H3 GIZZARD SHAD JUVE"JILE 22.0 MAC1 res • 
un GIZZARD SHAD JUVE"JILE ?.S.o MAG TCS • 
1A3 GIZZARD SHAD JUVENILE 23.0 MAG TCS • 
un CRAPPIE SPECIES LARVA 13.6 MAG TCS 6128lt· 
183 CA~P JUVENILE 23.0 MAG TCS • 
1A3 GIZZARD SHAD LARVA 17.0 MAG res • 
183 CRAPPIE SPECIES e>ROLARVA 5.7 MAG res • 
184 GIZZARD SHAfl JUVE"JILE 25.0 MAG TCS • 
184 GIZZARD SHAn JUVE"JILE 29,0 MAG TCS • 
lA4 GIZZARD SHAD JUVENILE 26.0 MAG res • 
lr:l4 GIZZARD SHAO JUVEI\JILE 32.0 MAG res ll:J 

• I 
184 GIZZARD SHAn JUVEI\JILE 28.0 MAG TCS • *"' 

0 
lA4 CA~P JUVENILE ?.9.0 MA~ TCS • 
184 CA~P JUVE~ILE 2B.o MAG TCS • 
184 GIZZARD SHAD JUVENILE 20.?. MAG TCS • 
184 MI'JNO~J FAMMILY LARVA 19.f> MAG res • 
184 CRAPPIE sPECIES LARVA 18.3 MAG TCS • 
184 GIZZARD SHAD ,JUVENILE 22.n MAG res • 
184 GIZZARD SHAD JUVENILE 21.0 ~AG TCS • 
184 GIZZARD SHAD JLJVE"JILE 20,0 MAG res • 
1A4 GIZZARD SHAD LARVA 14.q MAG TCS • 
184 CRAPPIE SPECIES . JUVENILE 22.0 MAG TCS • 
184 CRAPPIE SPECIES PROLARVA 4.7 MAG res t 

ld4 CRAPPIE SPECIES PROLARVA 5.3 MAi.l TCS • 
lA4 CRAPPIE SPECIES PROLAqVA 4.5 MAG res • 
lA4 CRI\PPIE SPECIES PROLARVA S.A MAG TCS 61284· 
}85 GilZARi) SHA() JLJVEI\JILE 29.0 BEN TCS • 
185 GIZZARD SHAD JUVE~I!.E 27.0 BEN res • 
1M5 GTZZARD SHAD JUVEf~ILE ?.2o0 BE:~ TCS • 
1~5 CRAP. IE SPECIES .JUVENILE 22.0 BE~ TCS 0 

- - - - - - - - - - - - - - - - - .. -



CALLAWAY ICTH¥0PLANKTri~ BENCH DATA 
ALL SAMPLES 1984 

CID T AXQ~, LIF"ESTAGE LE"JGTH SORTER IDENTFI£R OAT=:; 
IN M'-1 INITIALS INITIALS SORTED 

18'5 CRAPPIE SPECIES LARVA 17.0 BEt..J res 61284 
lti5 '1JNNOW F"AMMILY PROLiARVA 5.9 BEN TCS 61284 
1~5 '-11"-Jt\JOW F"AMMILY PROL·ARVA 6.5 BE~ TCS • 
los 1.1JNN:)W F"AM'-1JL,Y PROL'ARVA 6.7 BE~ TCS • 
·1~5 "1INNOW f.AMMIL•Y LARVA 13.0 BEN TCS • 
lti5 FRES'iWATER DRUI.1 EGG EGG 1. 3 BE\J TCS • 
lt35 •RESr1WATER DRUM EGG EGG 1. 5 BE~ TCS • 
186 SHORTNOSE GAR JUVENILE! 48,0 JAW TCS 61284 
lo6 3IZZARD SHAD JUVENILE1 3\.0 JAw TCS • 
ld6 3·17Z ARD SHAD JUVENILE! 28,0 JAw TCS • 
}t;6 3IZZARD SHAD JUVENILE! 24.0 JAw TCS • 
186 3IZZARO SHAD JUVENILE! 2Fl.O JAw TCS • 
1~6 3-IZZARO SHAD JUVENILEt 22.0 JAW TCS • 
ltJ6 3-IZZARD SHAD JUVENILE! 2o.o JAW TCS • 
ltJ6 3·1 ZZ ARD SHAD LARVA 1A.O JAw TCS • 
186 5IZZARD SHAD JUVENILE! 22.0 JAW TCS • ttl 

1t36 3•1 Z Z ARD SHAD JUVENILE' 20,0 JAW TCS I • ,J::. 

186 :;.t ZZ ARD SHAD LARVA • JAW TCS • f-1 

lt~6 JNJDEN f IF IEO LARVA LARVA 4.9 JAW TCS • 
1~7 3·IZZARO SHAD JUVENILE! 25.0 BEN TCS 61284 
1B7 3'1ZZARD SHAD LARVA 19,0 BEN TCS • 
loB ~-"RES-iWATER DRU'-1 PROLIARVA 4.2 BE\J TCS • 
}d9 FRES~iWATER DRU'-1 EGG EGG 1.3 JAW TCS 61384 
1~0 CARP JuVENILE! 47,0 BEN TCS 61284 
191 G·IZZARD SHAD JUVENILE! 21.0 MAG TCS 6}384 
1'12 \10 FISH 0 o.o BEt..J TCS 61384 ;!>' 

193 tiHITE1 CRAPPIE JUVENILE! 29.0 JAW TCS • 
193 3•1 ZZARD SHAD JUVENILE1 25,0 JAw TCS • (!) 

H 

193 1'/HITEi CRAPPIE LARVA 2o.o JA'II TCS 
...., 

• p,. 

1~3 '?.IZZARD SHAD JUVENILEi 24,0 JAw TCS ~-• ~ 

193 JIZZARD SHAD LARVA 20.0 JAW TCS • ttl 

lt13 3·IZ2ARD SHAD LARVA lA,O JAW res • 
191 SUCKER FAMILY PROLiARVA 7.2 Jf\w TCS N 

• 
l'J3 'JNIDENTIFIED EGG EGG ].5 JAw TCS • (} 

191 ~RES~WATER DRU~ EGG EGG 1.5 JAW rcc; 0 
• ::l 

rt -
0.. 



·-··-- ...... ~ ...... ····-~-- ·~ •... ·-·- ------·-··-- ·-. - ·--- ... 
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'd 
CALLiAWAY ICT~YOPL~NKTON BENCH DATA CD 

::l ALL SAMPLES 1984 p,. 
..... 
~ 

Clf) T AXO'J: LIFESTAGE LENGTH SOQTER IDE\!TF"IER Dl\TE 
ttl IN MM INITIALS INITIALS S'lRTE11 . 
N 

....... 
191 FRES'"ii~AT ER DRUM EGG EGG 1. 5 JAw TCS • (} 

194 GIZZARD SHAD LARVA 18.0 \1AG TCS 61484 
0 
::l 

194 GIZZARD SHAD LARVA 15.2 "1AG· TCS ~1384 
rt -

194 GIZZI\RD SHAD JUVENILE 26.0 "1AG· TCS p,. 
• 194 SUCKER fAMILY PROLIARVA 4.9 "1AG· TCS • 

194 SUCKER FAMILY PROLIARVA 4.1 \1AG TCS • 
1913 CAQP JUVENILE 24.0 JAW TCS F\1484 
1913 GIZZARD SHAD LARVA 8.2 JAw res 61584 
19S GIZZI\RD SHAD LARVA 7.3 JAW TCS • 195 CRAPPIE SPECIES PROLIARVA 6.2 JAW TCS • 195 CRAPO:I E SPECIES LARVA 5.1 JAw TCS • 
195 GIZZARD SHAD JUVENILE· 27.0 JAW TCS nl484 
195 WHITE; CRAPPIE JUVENILE 25.0 JAw Tcs • }9C:: GIZZARD SHAD JUVENILE 22.0 JAW TCS • 195 GIZZARD SHAD LARVA 14.5 JAW TCS • .. 

19S GIZZI\RD SHAD LARVA 11.4 JAW TCS ttl • I 
195 UNIDENTIFJED YOLK SAC LA~VA PROLIARVA 4.6 JAW TCS • ""' 19S SUCKER FAMILY PROLIARVA 6.2 JA'II TCS N 

• 
195 CRAPP.IE SPECIES PROLIARVA 5.6 JAw TCS • 
19S FRES'"iWATER DRUM EGG EGG 1 ~ 5 JAW TCS • 
195 fRES"fWATER DRUM E;,c; EGG 1.3 JA'II TCS • 1 9S FRES'"IWATER DRUM EGC. EGG 1.5 JAW TCS Fll484 
19~ GIZZI\RD 5HAO JUVENILE 24.0 MAG TCS • 
19fl viHifEI CRAPPIE JUVENILE 2'•· 0 "1AG· TCS • 
19'- WHITE' CRAPPIE LARVA 17.0 \1AG TCS • 
191; SUCKER FAMILY LARVA 7.6 "1AG TCS • 
19"- GIZZ4RD SHAD LARVA 17.0 \1AG res • 
1 91; SUCt<=:R FAMILY PROLIARVA 5.2 "1AG· TCS • 
197 SUCKER FAMILY PRDLIARVA 6.1 BE'Jt TCS 61484 
19q SUCK::R FAtv1IlY PROLIARVA 4.8 3E\J1 res • 
1~8 GIZZARD SHAD LARVA 16.2 BE'Ji res • 
1 :JCl SUCK~R r4MILY PROLIARVA 5,0 BE~ Yes • 
19~ GIZZARD SHAO JUVENILE 22.0 3E'l· res • 
199 CARP LARVA ll+e4 3E'J: res 61984 
}9Q SUCKER FM1ILY PROLIARVA 7.2 3E"J, res • 

------------- : ------



CALLAWAY ICT~YOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXO~ LIIF"ESTAGE LENGTH SORTER IDENTF"IER DATE 
IN MM INITIALS INITIALS SORTED 

199 GIZZARD SHAD L~RVA 7,8 BEN TCS • 
199 GIZZARD SHAD L~RVA 7.0 BEN TCS • 
199 Ml\INOW FAM~ILY LIARVA 6.4 BEN TCS • 
199 MI\INOW F"At..1MILY LIARVA 7.2 REN TCS • 
199 Ml\INOW F"AMMILY L~RVA 5;.0 REN TCS • 
199 MI\INOW FAMMILY LIARVA 5.9 BEN TCS • 
199 MPJNOW F'AMMILY LIARVA 6,9 BEN TCS • 
199 MI\INOW fAM'-1ILY LIARVA a.o BEN TCS • 
199 MI\INOl>/ F'AM'-11\..Y L~RVA 5.8 BEN TCS • 
199 1.1!\INOW F'AMMTLY LIARVA 

. . 
6.7 BEN TCS • 

199 Ml\INOW F'AM'-1TLY LIARVA 6.3 JAW TCS 62884 
199 GIZZARD SHAr_) \..lARVA 8.4 JAW TCS • 
200 CA~P JUVENILE 34.0 JAW TCS 61984 
?.00 Ml\INOW FAMMILY LIAR VA 8,5 JAW TCS • 
200 GIZZARD SHAO LIAR VA 7.1 JAW TCS • 
200 SUCKER F"AMIUI' OROLARVA 5.2 JAW res • to 
200 SUCKER F'AMILY LIARVA 5.7 JAW TCS • I 

~ 

200 SUCKER FAMILY L~RVA 3.1 JAw TCS • w 
200 MI\INOW FAMMILY LIARVA 7.2 JAW TCS • 
200 Ml'JNOW F'AM"1ILY LIARVA 7.0 JAW res • 
200 Ml'JNOW F"AM"'1ILY \..lARVA 6.6 JAW TCS • 
200 MI'IJNOW FAM"1ILY LIARVA 6.5 JAW TCS • 
200 MI\INOW F'AMMTLY \..lARVA 7.0 JAW TCS 61984 
200 MI\INOl~ F"At..1"1ILY LIARVA 6.7 JAW TCS • 
200 MP.JNOW F'AM~JLY LIARVA 6,9 ~JAW TCS • 
200 MI\INOW F'AMMILY \..!ARVA 6.2 JAW TCS • ;p 

'0 
?.00 MI\INOW F'AMMTLY \..'ARVA 7.5 JAW TCS • '0 

200 Ml\INOW FAM4ILV LIAR VA 7.2 JAW TCS 
(I) 

• ::1 
200 MI'iNOI.o/ F'A"'14ILV LIAR VA 7.0 JAW TCS • 0.. 

1-'· 
200 M I \INOvl F" AMM J LV LIARVA 6,8 JAW TCS Q :X: 

200 41\INO\~ F"AMMlLY LIARVA 6.2 JAW TCS • to 

200 MI~NOvJ FAMMtLY L14RVA 6,5 JA\~ TCS • (\.) 

200 MI'JNOW FAM1.1JLY LIAqVA 5,7 JAW TCS • ........ 

200 Ml \INOl~ FI\M4JLV LIARVA 6.1 JAW TCS 0 
• 0 

200 MI\JNOW FAM"1TLY L!ARVA 5.4 JAW res ::l • rt 

0. 
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ro 
CALLAWAY ICT~¥0PLANKTO~ BENCH DATA ::I 

p, 
ALL SAMPLES 1984 ..... 

~ 

CID TAXO~ L·IFESTAGE LENGTH SORTER IDENTF"IER DATE trl 

IN Mk1 INITIALS INITIALS SORTED N 

200 MI\INOW F"AMMILY LARVA s.A JAw TCS () 

• 0 
200 SU'IJFISH sPECIES LARVA 4.A JAW TCS • ::I 

rt 
200 MI\JNOW F"AMMILY PROLA~VA 4.8 BEN TCS • -
201 CARP JUVENILE 34.0 BEN res 61984· 

p, 

201 GIZZARD SHAD LARVA 18.A BEN TCS • 
201 GIZZARD SHAD LARVA S.A BEN TCS • 
201 GIZZARD SHAO LARVA 6.8 BEN TCS • 
201 GIZZARD SHA') LARVA 8.1 BEN TCS • 
?.01 GIZZARD SHAD LARVA 12.2 BE'J TCS • 
201 SU\JFIS~ SPECIES LARVA 4.2 BE~ TCS • 
201 SU\IFISrl SPECIES LARVA 4.6 AE:-4 TCS 61984 
201 MI\JNOW FAMI.iiLV LARVA 6,0 BEN res • 
201 MI\JNOW FAMI.ilLY LARVA 6.6 BEN TCS • 
201 MI\JNOW F"A~'-tJLY LARVA 7.7 BEN TCS • 
201 MI\INOW FAMMTLY LARVA 7.6 BEN res • trl 
201 MI\INOW FAMMTLY LARVA 7.7 BEN TCS 61984· I 

201 MI\JNOW FAMMILY LARVA 7.0 BEN TCS ,1:>. 

• ,1:>. 

201 MI\JNOW FAMMILV LARVA 7.0 BEN TCS • 
201 MI\INOW FAMMJLY LARVA 6.5 BEN TCS • 
201 MI\JNOW FAMMJLY LARVA S.A BEN TCS • 
201 MI\INOw FAMMILY LARVA 6.? BEN res • 
201 MI\JNOW FAMMILY LARVA 6.0 BEN TCS , 
201 SUCKER FAI-11LY LARVA 6,6 BEN res • 
201 SUCKER FAMILY LARVA 5.1 BEN res • 
201 SUCKER f"AMIL·Y LARVA 5.3 BEN res • 
202 BUFFALO SPECIES LARVA 19.3 JAW TCS • 
202 GIZZARD SHAD PROLARVA 6.0 JAW res • 
202 SUCKER FAMIL~ LARVA 5.7 JAw res • 
202 Ml'IJNO\IJ FAI-1'-tTLY LARVA 5.2 JAW res • 
?.02 MI\IND~~ FM1..,TLY LARVA 6.5 JAW res • 
?02 Ml'IJNOW FAMMILY LARVA 7.5 JAW TCS ' 202 Ml'IJNOW FM·H-11LY LARVA 6.2 JAW TCS • 
202 MI'JNm·J FAMMtlY LARVA 6.1 JAw TCS • 
202 M I'JNOl~ F" AM4 I L Y LARVA 6.0 JAw TCS • 
202 MI\INOW FAMMJLY LARVA 6.2 JAvJ TCS • 

- - - - ~ - - - - .. - - - - - - - - -



CALLA~JAV ICT~YOPL~NKTON BENCH DATA 
ALL SAMPLES 1984 

ClD T AX0\1· LIFESTA5E LE~GTH SORTER IDENTFIER DATE1 
IN MM INITIALS IN ITT ALS SORTED 

202 "1PJNDW FAMMIL.V LARVA "1. 2 JAW TCS • 
202 "1l"'NOW fAM"11LIY LARVA ~.1 JAw TCS • 
202 "11Nf\IOW FAMMILiY LARVA 6.0 JAw TCS 61984· 
202 "HNNOW FA"'14IL·Y LARVA 7.1 JAw TCS • 
2U2 "1INNOvJ F"AM4ILY LARVA 7.5 JAW TCS • 
202 "1IN~:>W FAM"!JLY LARVA 6.8 JAw TCS .. 
202 "1INNOW F"AM"!JL•Y LARVA 5.9 JAw TCS • 
202 "1I"'N0w FA4MTL·Y LARVA 6.7 JA.w TCS • 
202 "1 I \IN OW F AMiv1 I L·Y LARVA ~.9 JAw TCS • 
202 SUNFISH SPECIES LARVA s.o JA.tJ TCS • 
202 SUCKER FAMILY P OLA.RVA 4.7 JAW TCS • 
202 SUCKER FAMILY PROLARVA 6,.0 JAw TCS • 
202 "1>1 ~"lOW F M-14 I LY PROL·ARVA 4.5 BE'J TCS • 
202 "1JNNOW FA"!MlL.Y LARVA 7.3 BE \I TCS • 
203 3·1 ZZ ARO SHAO JLJVEN I LEI 20.0 BE"' TCS 61984 
201 S·IZZI\RD SHAD LARVA 7.2 BE \I TCS IJj 

• I 
201 3·1 ZZ ARD SHAO LARVA 6.9 BE \I TCS • ~ 

201 "1:INNOW FA~1MILY LARVA 6.3 BE"' TCS U1 

• 
203 "1:1 \lNOloJ f AI-HH L Y LARVA 7.7 BE \I TCS • 
203 "11\INOW FAMMILY LARVA 6.5 BE"' TCS • 
203 "1J"lNOW FAM"1ILY LARVA A.O BE \I TCS • 
203 "1 I NNDW F A44 I L·Y LARVA 7.5 BE \I TCS • 
203 "1INNOW FAM"1ll.Y LARVA 7.1 BE \I TCS • 
203 SUCKER FAMILY LARVA 7.3 BE \I TCS ' 
203 SUNFISH SPECIES LARVA 4.1 BE \I TCS ~ • 
203 SUNFISH SPECIES LARVA 4.3 BE \I TCS • (J) 

203 SUCKER FAMILY P OL\1\RVA 4.7 BE \I· TCS 61984 ::l 

203 SUCKER FAMILY PROL'ARVA n.o BE\J TCS 0. 
• 1-'· 

204 \10 FISH 0 o.o BE\J TCS 6l38l+ X 

2U? \JO FISH 0 • BEN TCS • to 

206 \10 FISH 0 • BE"J TCS • N 

201 \JO FISH 0 • sr·).J TCS • 0 

208 "'INN::>W FAMMILY LARVA 7,5 JAw TCS • 0 

208 ~="RES'"I~·JATER ORU4 :.GG fGG 1. 4 JAvl TCS ::l 
• r+ 

209 '1 J N "J CH1 F A '-1 'II LiY LARVA e-.u7 BFN TCS 0. ._, 
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ICTrlYDPLANKTON BENCH D~\TA 
-o CALLAWAY (1) 

ALL SAMPLES 1984 ::J 
p, 
1-'-

ern TAXO\J! LIFESTAGE LENGTH SD~TER IDE~TF'IER Of\ TE· 
~ 

IN P-1M INITIALS INITIALS S:'>RTEO tJ:l 

N 

209 SUNFISH F"A~ILY PROU\RVA 3.5 3E\J TCS • 
209 MINNOW F"AM~ILY LARVA 6.6 8E\J: TCS 0 

• 0 
210 MINNOW FAM~ILY LARVA 7.3 9E\J TCS ::J • M-
210 r-1INNOW FAM~ILY LARVA e.a BE'J TCS • 
211 ,.., I NN:>W F"AMMILY PROUl\RVA 8.2 "1AG· TCS 62084 

p, 
._.. 

211 ~INN:>W FAMMILY PROLIARVA 7.0 '1AG· TCS • 
?.11 ~11 \JNOW F"I\M"1ILY PROLIARVA 5.6 '1AG TCS • 
211 MINN~HoJ FI\M"1ILY P~OLIARVA 6.1 "1AG TCS • 
211 t-1 I "N::>W FAMMILY PROLIARVA 7.0 "1'AG· res • 
211 "iiNNOW FAMMILV PROLIARVA 6.?. "1'AG res • 
211 '-11NNJW FAMMILY PROL\1\RVA 6.A '1AG· res • 
211 Ml\JNJW FAMMILV PROLIARVA 5.9 1.1AG· TCS • 
211 MINN::>W FAMMILY PROLIARVA 6.0 '1AG TCS • 
211 SUNFISH FAMILY LARVA 4.5 "1AG Tes • 
211 GIZZARD SHAD LARVA 8.4 "1AG Tes • tJ:l 
211 SUCt<ER FAMILY PROLIARVA 6.5 '1AG Tes • I 

211 GIZZARD SHAD PROLLI\RVA 5.2 '1'AG Tes 
,jO. 

• m 
211 UNIDENTIFIED YOLK ~AC LA~VA PRDLLI\RVA 3 .. 5 '1AG res ()2084 
211 GillARD SHAD PROLIARVA 5,8 BE\J: TCS • 
211 GIZZI\RD SHAD P~OLIARVA 4.? 3E'J' TCS • 
21? GIZZARD SHAD LARVA 13.0 JAW res • 
21? MlNN:>W FAMMILY LARVA 7.9 JAW TCS • 
21? SUCt<::R FAMILY PROUt\RVA 5.3 JAW TCS • 
21? Ml\JN)W FAM~ILY LARVA 6.7 JAvJ TCS 0 

212 MJ\JNOW FAM"'1lLY LARVA 7.0 JAW TCS ' ?1? MINN)W FAMMILY LARVA 6ol JAIJ TCS • 
t>l? GIZZI\RO SHAD LARVA 7,5 JAw res • 
21) StJ~FISH ~="AMILY PROL~RVA 4.2 BE\Ii res D 

211 "111\JN:)W FAMMILY LARVA 8.2 9E\Ii TCS • 
t>lJ Ml'JN:lW fi\MMILY LARVA 7.2 3f\J: res • 
211 Ml\JI\.JJ,oJ FAM~1ILY LARVA 6.4 9f\J: TCS • 
21~ '-1I~N3W FAMMILY LA~VA 6.6 3E\I; TCS ' 
211 ~11 \JN1W F AWH L Y LARVA 7.0 9E'~· TCS • 
?11 ~1J 'JN )vJ FAM'·1ILY LARVA s.n 3E'4: TCS • 
?11 SU\IFISH SPECIES LARVA S.l BE'J· TC'5 • 

- - - - ~/ - - - - .. - - - - ._ - - ---



CALLAWAY ICTrlYOPL~NKTON BENCH DATA 
ALL' SAMPLES 1984 

Clf1 TAXO'J, L•IFESTAGE: LENGTH SORTER IDENTF'IER DATE 
IN MM JNI TI ALS INITIALS SORTED 

213 '-iiNI\IOW FAMMILY LARVA 6,2 BEN TCS • 
213 '-iiNNOW FAMMIL·Y LARVA 6.2 BEN TCS • 
213 JNIDENTIFIEO LARVA LARVA 6,2 BEN TCS • 
213 SIZZARO SHAD LARVA 8,2 BEN TCS • 
213 GIZZARD SHAD LARVA 9,5 BEN TCS • 
214 SUCKER FAMILY PROLARVA 7.2 JAW res • 
214 "1INNOW FAMMIL'Y PROLARVA 5.6 JAW TCS 62084 
214 "1INNOW FAM"''ILiY PROLARVA 6.7 JAW TCS • 
214 CHZZARD SHAD LARVA 7.7 JAW TCS • 
214 GIZZARD SHAD LARVA 6.6 JAW res • 
2!4 G·I ZZ ARD SHAD LARVA 6.5 JAW TCS • 
214 G•I ZZ ARD SHAD LARVA 6.8 JAil/ TCS • 
214 3•1 ZZ ARD SHAD LARVA 7.1 JAw TCS • 
214 SUCKER FAMILY PROLARVA 5.2 JAW res • 
214 "11NNOW FA~MILY LARVA 6.2 JAW res • 
214 '-iiNN:JW FAM'-iiLY LARVA 5.4 JAW res • txl 
214 SUCKER FAMILY PROLARVA 5.2 JAW TCS • I 

214 '-iJNN:JW FAMMJL¥ LARVA 6.0 JAW res ~ 

• -..,J 

214 '-11! NNOW F AMM I L1Y LARVA 6,5 JAW res • 
214 SUNF'ISH SPECIES LARVA 5.7 JAW res • 
215 '-iiNNOW FAMMILY LARVA 7.1 MAG TCS • 
215 "1INNOW FAMMIL!Y LARVA 6,5 MAG res • 
215 "iii NNOW F AMM I L•Y L·ARVA 6,2 'MAG res ' 215 "1.JNNOW FAMMILY LARVA 6.8 MAG res • 
215 3JZZARD SHAD LARVA 8.1 MAr, TCS ::t>' • 
215 3·1 ZZ ARD SHAD LARVA 7.2 MAG TCS • CD 
215 5JZZARD SHAD LARVA 8.2 MAG res • ::l 

215 5·1 ZZ ARD SHAD LARVA 6.9 MAG TCS 0. 
• 1-'· 

215 CARP JUVE'JILE 32,0 MAG TCS 62094 :>< 

215 CARP JUVE'JILE JA.o MAG TCS • txl . 
215 1HNNOW FAM"11LY JUVE'JILE 7.0 MAG res • N 

21S "':JNNOW FAMMTLY JUVE\JILE 8.1 MAG TCS -• 0 

2lS SIZZARD SHAD LARvA 9.7 MAG res • 0 

215 3JZZARD SHAD L'ARVA 14,() MAG TCS ::l 
• rt 

215 "1PJ\J3W FA~141LY LARVA 6.3 MAG res • 0. ,_..... 





CALLAWAY ICT~YOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CIO TAX0\11 LIFESTAGE LENGTH SORTER IDE~TftER D~TE 
IN MM INITIALS INITIALS SnRTED 

217 GIZZARD SHAD JUVENILE 22.0 BE\J TCS • 
217 SU'IFISH SPECIES LARIIA 6.8 9E'J TCS • 
217 r-1INN::>W fAMt.liLY LARVA 7.1 9£\J; TCS 62684 
21R GIZZARD SHAD JUVENILE 31.0 JAw TCS • 
21A GIZZARD SHAD JUVENILE 29.0 JAw TCS • 
21A GIZZARD SHAD JUVENILE 36.0 JAw TCS • 
21q GIZZARD SHAD JUVENILE 24.0 JAw TCS • 
21R GIZZARD SHAD JUVENILE 24.0 JAW TCS • 
21R .CARP LARIIA 16.4 JAW TCS • 
?.lA CARP LARVA 14.2 JAw TCS • 
21A CARP LARVA . 13.4 JAw TCS • 
2}A GIZZARD SHAD JUVENILE 20.1 JAW TCS • 
21A GIZZARD SHAD LARVA 19.0 JAW TCS • 
21~ GIZZARD SHAD LARVA 6.9 JAtJ TCS • 
?.1q GIZZARD SHAD LARVA 6.5 JAW TCS • 
?lR Ml \JN')IIJ FAM~Il Y LARVA 5.7 JAW TCS to 

• I 

21R "1INNJW fAMMILY LARVA 6.7 JAw ·res ,J::. 
• \.0 

21R GIZZARD SHAD LARVA 1.2 JAw TCS • 
210 SUNFISH SPECIES LARVA 4.1 JAw· TCS • 
21q SU'IFJSH SPECIES LARVA 22.0 BEN TCS • 
21Q SU"..FISH SPECIE'S LARVA 22.0 BE 'I TCS • 
219 SU'JFISH SPECIES LARIIA 21.0 BE\J: TCS • 
219 SU"..FISH SPECIES LARVA 18.0 8£\Ji TCS • 
219 SLJ\jfJSH SPECIES LARVA 21.0 BE".J· TCS • 
219 SUNFISH SPECIES LARVA 19.0 BE\J: TCS 6?.684 
219 SUNFISH SPECIES LARVA 17.0 BE'J; TCS • ~ 
219 GIZZARD SHAD JUVENILE 22.0 BE 'I' TCS • 
219 GIZZARD SHAD JUVENILE 23.0 BE\J· TCS • CD 

219 GIZZARD SHAD LARIIA 19.3 BE'J· TCS ::l • 0. 
?10 1-tiNNJW FA~4ILY LARVA 7.3 BE\J1 TCS • I-'· 

219 SU\JfiSH SPEct;.s LARVA 4.3 9E'J: TCS 
~ 

• 
219 UNIO~NTI~JED YOLK SA: LA~,IfA PROLIARVA 9E~ TCS to 

• • . 
210 CARP JUVENILE 38.0 BE'J TCS • N 

......... 
21Q CARP JUVENILE 23.0 3E~' TCS • 0 

219 CA~P LARVA 16.4 BP.J; res 0 
• ::l 

rt 

0. 
._.. 



-------~--~-- --. --- --



CALLAWAY ICTHYOPL~NKTON BENCH DATA 
ALL' SAMPLES 1984 

CID TAXO\J LIFESTAGE LENGTH SORTER J DENTF It!R DATE' 
IN MM INITIALS INITIALS SORTE,1 

221 r:"RESHWATER ORtJ4 LA~ VA 4.5 BE\J TCS • 
221 5IZZARD SHAD JUVENILEi 23.0 BEN TCS • 
221 SJZZARD SHAD JUVENILEi 24.0 BE"J TCS • 
221 :H ZZ ARO SHAD LARVA 18.2 BE"J TCS • 
222 CARP JUVENI.LEI 35.0 ~AG TCS • 
22?. CARP JUVENILE! 25,0 MAG· TCS • 
222 CARP JUVENILE! 30.0 MAG· TCS • 
222 31ZZARD SHAD LARVA 15,4 MAG TCS • 
222 3.JZZARD SHAD LARVA 13.2 M~G TCS • 
222 3·IZZARD SHAD , LARVA 12.0 MAG TCS • 
222 3·IZZARD SHAO LARVA 1A.O , MAG TCS • 
2~2 4INN:JW FAMMILY LARVA 12.2 MAG TCS • 
222 "11NNOW FAMMILIY LARVA 11.0 MAG TCS • 
222 'HNN:JW FAMMILY LA~ VA 11.0 MAG TCS • 
222 :;,y ZZ t\RD SHAD JUVENILE~ 23.0 MAG TCS • 
222 S·I ZZARD SHAD JUVENILE! 8~2 MAG· TCS tl1 

• I 

223 "1!JNNOW FAMMILY LARVA 15.6 BEN TCS • Ul 

223 'H NNrJW F AMM l LIV LARVA 11.2 BEN TCS 
1-" 

• 
223 "1 I N"'JrJ~oJ F AMM I LIV LARVA F~.3 BE"J TCS • 
224 3IZZARD SHAD JtJVENILEI 22.0 JAW res • 
225 1.1'1 t.JNOW F AMM I LY LARVA 13.4 MAG TCS 62684 
225 3•IZZARD SHAD LARVA 5.7 MAG TCS • 
2~5 3•IZZARD SHAD LARVA 7,4 MI\G TCS • 
225 5•1 ZZ MW SHAD JUVENILE! 20.2 MAG TCS • 
225 "HNNOW FAt-1MILV LARVA 8.8 MAG TCS • ~ 
226 \JO FISH 0 o.o 13E\J TCS 62684 
22"7 SUCKER FAMILY PROL\ARVA ~.6 JAW TCS • CD 

227 ~RES"fWATER DRU'-1 EGG EGG 1· 4 JAw res ::l 
• p.. 

228 llliNN:JvJ fh~MILY EGG 10.0 BE'J res • 1-'· 

229 CARP JuVENILE! 3A.O MAG TCS 
X 

• 
229 CARP JUVENILE! 32.0 MAG res tl1 

• 
229 5·1 ZZMW SHAD JUVEN I LEi 11.6 MAG TCS N 

• 
229 S·J Z Z ARD SHAD JUVENILE! 11.4 ~1AG TCS • () 

229 G·I ZZ ~RD SHAD JUVENILE1 14,0 MAG TCS 0 
• :J 

229 'iJZZARD SHAD JUVENILE! 17.8 MAG TCS rt • 
0. 





CALLAWAY ICT~~OPLANKTON BENCH DATA 
ALL' SAMPLES 1984 

C!!) TAXON LIFESTA3E LE'IGTH SORTER IDENTFIER DATE 
IN MM INITIALS INITIALS SORTED 

230 F'RES~WATER ORU'-1 ::GG EGG l.S BE \I TCS • 
231 CARP JuVENILE! 41.0 JAW TCS • 
231 3.YZZARD SHAD JUVENILE! 22.0 JAW TCS • 
231 :HZZARD SHAD JUVENILE! 23.0 JAW TCS • 
231 G·IZZARD SHAD JUVENILE! 22.0 JAW TCS • 
231 3·IZZARD SHAD JUVENILE! 22.0 JAW TCS • 
2Jl G'IZZARD SHAD JUVENILE! 21.0 JAW TCS • 
231 3·I ZZ ARD SHAD LARVA 18.0 JAW TCS • 
231 3.Y ZZ ARO SHAD JUVENILE! 2n.o JAW res • 
231 GIZZARD SHAD LARVA 18 .. 0 JA'IJ res • 
231 3·IZZARD SHAD LARVA 15.0 JAW TCS • 
231 3·1 ZZ ARD SHAD LARVA lA,O JAW TCS • 
231 3·IZZARO SHAD JUVENILE! 20.0 JA'IJ TCS • 
231 3•1 ZZ ARO SHA!1 LARVA 20.0 JAw TCS • 
231 3·1 ZZ ARO SHAD LARVA 17.0 JAw TCS • 
231 '-1IN~C>W fAMMILY LARVA 11.2 JA'IJ TCS 62684 Ill 

I 
231 GIZZARD SHAD LARVA ln,o JAw TCS • VI 

231 3·1 ZZ ARO SHAD LARVA A.S JAW TCS w 
• 

231 GIZZARD SHAD LARVA A.7 JAW TCS • 
231 3IZZARO SHAD LARVA 7.9 JAW ·res • 
231 3-IZZARD SHAD LARVA l). 4 JAW TCS • 
231 '-11INN()W FAMMlL:V LARVA 6.7 JAW TCS • 
231 '-1INNOW FAMMILY LARVA 6c.3 JAW TCS • 
231 SUNFISH FAMILY LARVA 4.6 JAW TCS • 
231 GIZZARD SHAD PROLARVA 4.7 JA'#I TCS ;po 

• 
231 =>ADOLEF I Sri PROL~RVA 7.6 JAW TCS • ([) 

2J2 CARP Jt..IVENILEI 30.0 BE 'I' res • !j 

232 GIZZARD SHAD JUVENILEi 21.0 ~EN res ·p. 
• 1-'· 

232 3·1 ZZ ARD SHAD JUVENILE! 20.0 BEN TCS • ~ 

23?. GIZZARD SHAD JUVENILEi 22 .. 0 BE 'I TCS • Ill 

2J2 31ZZARD SHAD LARVA 18.0 BEN res . 
• N 

232 GIZZARD SHAD LARVA 2o.o BE·\J TCS • () 

232 SIZZI\RD SHAO LARVA lFI.O BE 'I TCS • 0 

232 :i•IZZARD SHAD LARVA 14.0 BE\J: TCS :J 
• rT 

232 3·TZZAfW SHAfl JtJVENILEI 22.0 BE\J TCS • p, 
........ 





- ......,.__, _ _......, _ _.._ ..... _ --
CALLAWAY ICT~YOPL~NKTON BENCH DATA 

ALL SAMPLES 1984 

c 1[) TAXON LIF"ESTAGE LENGTH SORTER IDENTF"IER DATEi 
IN MM INITIAL.6 INITIALS SORTED 

233 ~="RES~WATER DRU~ EGG EGG 1.7 MAG res 62784· 
234 CA.RP JUVENILEt 37.0 JAW TCS • 
2Jo+ CARP JUVENILE! 35.0 JAw TCS • 
234 CARP JUVENILE! 31.0 JAW TCS • 
234 31 ZZ ARD SHAD JUVENILEi 24,0 JAw TCS • 
23'+ G•IZZARD SHAD JUVENILE! 20,0 JAW TCS • 
234 3•1 ZZ ARD SHAD LARVA 19,0 JAw TCS • 
234 3·IZZARD SHAD JUVENILE! 20,0 JAw TCS • 
234 S·IZZARD SHAD LARVA 19.0 JAw TCS • 
234 G·IZZARD SHAD LARVA 14.0 JAW TCS • 
234 ~·IZZARD SHAD JdVENILEi 21.0 JAw TCS • 
2J4 :HZZARD SHAD LARVA 17.0 JAw TCS 62784 
234 3·1 ZZ ARD SHAD LARVA 1q.o JAw TCS • 
234 F"RES-iWATER DRU~ LARVA 7.6 JAW TCS • 
23'+ FRES-iWATER DRU'-1 LARVA A,2 JAW TCS • o:J 
2 31+ "1IN~OW FAMMIL'Y LARVA A.A JAw TCS I • U1 
234 "1IN'JO~J F"A"1MILY LARVA 12.2 JAw TCS • U1 

234 SEA BASS F"AMIL.!Y LARVA 17.6 JAW TCS • 
234 "'11 NN:>W F AMM I L:Y LARVA 13.2 JAW TCS • 
234 '1:1 NNOW F" AMM I LiY LARVA 13.4 JAw TCS • 
?.34 "11N"'OW F"A'-1MILY LARVA 1o.o JAW TCS • 
234 "1HJNOW FAMMILY LARVA 14~0 JA~J TCS • 
?.J4 "1 I "'NOW F AM~H LV LARVA 11.0 JAw TCS • 
234 :H ZZARD SHAD PROL.IARVA 4.0 JAW TCS • 
2Jf+ GIZZARD SHAD PROL.'Af~VA 4.6 JAW TCS > • 
234 "1iJNNJ\>J FAMMIL:Y LARVA 6.1 JAW TCS 62784-

(1) 

234 "1 I NNOW F" A'-1t•H LY LARVA 7.0 JAW TCS • :::I 

234 "1INNOW FAMMJL,y LARVA s.a JAW TCS p. 
• 1-'· 

2J4 ~="RES"iWATER DRU~ PROLIARVA 4.2 JAW TCS • ~ 

234 "1:1 N"'OW F A~M I L. Y LARVA 6.1 JAw TCS • to 

234 FRES"ivJATER DRU'-1 LARVA 7.0 JAW TCS 
. 

• N 

234 F'RES··H·JATER ORUI.-1 LA~VA s.a JAw TCS • 
234 ~="RES"iWATER I)RU~ PROL.Af~VA 4.2 JAW TCS • () 

235 CARP JUVENILEt 411.0 MAG TCS 70394 0 
:::I 

23C5 3 -I Z Z A I~ D 5 H AD JLJVENILEt 21.6 '"1AG TCS rt • -p. 
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~ 
ICTrlYOPLANKTON BENCH 

CD 
CALLAWAY DATA !:l 

ALL• SAMPLES 1984 0.. 
1-'· 
~ 

ctn TAXO'Ji LlfESTAGE LENGTH SOtHER IDENTfiER DATE tJ:l 

IN MM INITIALS INI.TIALS S'lRTED . 
N 

23'3 GIZZI\RD SHAD PHOL~RVA 7.0 "tAG· TeS • () 

235 1•11!\IN~W fAMMILY PROL~RVA 6,1 "tAG• TeS 0 
• !:l 

23t; GIZZ~RO SHAD PROL~RVA 3,6 1.1AG res rt 
• 

23b Ml!\IN)W fAMMILY JUVENILE 22.0 JAW res • 0.. 

23A f~ES-iWATER DRUM LARVA 16,0 JAW Tes • 
236 FRES"iWATER DRU"1 LARVA 1s.o JAw TCS • 
236 UNID~NTIF~ED LARVA LARVA 11.0 JAw TCS • 
?3F- UNIDENTIFJED LARVA LARVA 11.4 JAw res • 
23~ Ml\lN)W fAMMILY LARVA 7,0 JA'II Tes • 
23~ MI'JN:>W fAMMILY LARVA 6~5 JAW TeS • 
236 MP.JN:>W FAMMILY LARVA 6.7 JAw res • 
23~ FRES"iWATER DRUM LARVA 4,3 JAw TCS • 
236 SUCKER fAMILY PROL~RVA 4.5 JAw TCS • 
237 GIZZARD SHAD JUVENILE 23,0 BE'.!· TCS • 
237 FRES;WATER DRUM LARVA 9.1 9£1.,1 TCS • 
237 FRES;WATER DRUM PROL~RVA 3.8 BE\l• TCS • tJ:l 

I 
23~ Ml\lN::lW fAMMILY JUVENILE 21.0 lo1AC;· TCS 70584 U1 

23R fRESHWATER DRUM LARVA 5.8 1.1AG· TCS 0'1 
• 

23A MI\lNJW fAM"iiLY · PROL!ARVA 6.2 MAG· tcs • 
239 MINN:lW fAMMILY JUVENILE 23,0 9£\ll res • 
23q FRES"'IWATER DRUM PROL~RVA 4.0 BE\11 Tes • 
240 FRES;WAT::R DRUM JUVENILE 31.0 JAW TeS • 
?4(1 GIZZARD SHAD JUVENILE 25.0 JAw TCS • 
24n SueK::R fAMILY LARVA 9,0 JAtf Tes • 
24" FRES"iWATER DRUM PROL!ARVA 3.4 JAw TCS • 
240 FRES-IWATER DRUM PROLARVA 3,9 JAW TCS • 
2411 FRESiWATER DRUM PROL~RVA 4.0 JAW TCS 70584 
240 0NID~NTI~1ED YOLK 5A: LA~VA PROL~RVA 2.4 JAW res • 
241 NO FISH 0 o.o BE'J· TCS 70584 
24?. Ml\lNOW fAM1.1ILY JUVENILE 30.0 "1AG· TCS • 
24? "1l'JN::>W FAM"11LY JUVENILE 2A.o "1AG, res • 
24? '-11 \J~DW f AMM I L Y JUVENILE 29,0 "1~G TeS • 
24? '-1 P.JN::>W f AMM I L Y LARVA 14.2 "1AG Tes • 
24;> ~I\INOW fi\1-1'-11LY PI~OL~RVA 6,0 "1l4G· res • 
242 MPJt-J)W fAM~ILY PROL~RVA 6.2 1.11AG· TCS • 

- - - - - .. - - - - .. - - .. .. .. ... - -



~-- .... - - .... 
CALLAWAY ICT~YOPL~NKTON 8ENCH DATA 

ALL SAMPLES 1984 

ClD TAXO\J LIFESTAGE LENGTH SORTER IDENTFIER OATEt 
IN MM INITIALS INITIALS SORTE!) 

2't2 SUNFISH SPECIES PROLARVA 4.1 MAG TCS • 
2't3 SUCKER FAMILY PROL1ARVA 4.0 J A. t;J TCS " 
2't4 'HN'\IOW FAMMILY JUVENILEt 22.0 MAG TCS 7068'• 
2't4 "11 NNOW F AMM I LiY PROL'ARVA 5.9 MAG TCS • 
244 CRAPP.IE SPECIFS LAqVA 8.6 MAG TCS • 
244 "1INNOW FAMMIL¥ JUVENILE! 17.4 MAG· TCS • 
244 SUCKER FAMILY LARVA 7.2 MAG TCS • 
2't5 \JO FISH 0 o.o BEN TCS 70584 
246 SUCKER FAMILY LARVA 6.8 JAw TCS 70SR4 
247 "1INN~W FAMMILY JUVENILE! 24.0 BEN TCS 70684 
2'*7 "1'1 1\JNOW F AMM I UY JUVENILE! 22.0 BEN' TCS • 
247 CRAPPIE SPECIES JUVEN I LE1 19.0 BE '\I TCS • 
247 CRAPP.J E SPECIES JUVENILE! 19.4 8['1Ji TCS • 
247 3UFFALO SPECIES JUVENILEi 19.2 BEN: TCS .. 
247 "11NNOW FA~MlLY LARVA c;.7 BE'J· TCS 0 

247 "1·1 NNO\~ F AMM I LV LARVA 6.2 BEN TCS 70~84 

247 ~n t>4NOW F AMM I LY LARVA 6.5 BEN TCS to • I 

2£;7 SUCKER FAMILY p._;QLIARVA 7.5 BEN TCS • Ul 
-.] 

247 SUNFISH FAMILiY PROLIARVA 5.4 BEN TCS • 
247 SIZZARD SHAD LARVA 21.0 BEN' res • 
247 3·1 ZZARD SHAD LARVA 19.0 BE\J TCS .. 
2'+7 ·- 3IZZARD SHAI1 LARVA 17.0 BE\J· TCS " 247 :;.r ZZ ARD SHAD JtJVENILEi 21.0 BEN· TCS • 
247 :H ZZ ARO SHAD LARVA 19.0 BEN TCS • 
247 3IZZARD SHAD JUVENILE1 20.0 BEN TCS • 
247 :;•IZZARD SHAD JUVENILE! 21.0 BEN res ;J::> 

• 
2'+7 F'RES"'WATER OR 1J"1 JUVENILE! 2A.O BE\J res • (1) 

247 F"RES"'WATER DRU'-1 ::GG EGG 1 .. 6 BE\J TCS • !:I 

247 ~="RES'"IWATER DRU'-1 ::GG EGG l. 7 BE~ TCS p, 
• 1-'· 

2'tA CRAP?IE SPECIF.S LARVA 13.4 MAG TCS • X 

248 :RAPP·I E SPECIES ,J: IV ENI LEI 24.0 MAG TCS • to 

2'+B SEA 3ASS FA~H L'Y LARVA 22.0 MAG TCS 
. 

• N 

248 3IZZARD SHAD LARVA 17.4 ~1AG TCS • 
2Lt~ 3JZZI\RD SHAD LARVA lA.O MAG· TCS • () 

248 :;rzZARD SHAD ... IUVEN I LE; 20.2 MAG TCS 0 
• !:I 

rT 

p, 
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(D 

CALLAWAY ICT"iYOPLANKTON BENCH DATA ::l 
p. 

ALL SAMPLES 19B4 1-'· 
~ 

ctn T A X.O'IJ, LIFESTAGE LENGTH SOQTER IDE\ITF'IER DATE' to . 
IN t-1M INITIALS INITIALS. SORTED N 

24A GIZZARD SHAD LARVA 18.0 ~AG· TCS 
() 

• 0 

24~ GIZZARD SHAD LARVA 19,8 ~AG· TCS ::l • rt 

248 GIZZA.RD SHAD LARVA 19.2 ~AG• TCS 70684 p. 
24R FRES-IWATER DRLI~ LARVA 9~0 ~AG• TCS • 
24A FRES-iWATER DRUM PROL~RVA 4.3 ~AG• TCS • 
24$2, F~ES-IWATER DRUM PROUA.RVA 1s.o ~AG TCS ' 24A Ml\IN:lW FA~1"'11LY LARIIA 6.0 ~iAG TCS • 
24A FRES"i\IIATER DRUM LARVA 6~2 "1AG· 'tcs • 
24~ SUCKER fAMILY PROLARVA 6~0 ~-AG TCS • 
24A SUCKER FAMILY PROU\RVA 5~3 MAG res • 
24A UNIDENTIFIED YOLK SAC· LARVA PROLARVA 3.2 ~AG· TCS • 
24A FRES"iWATER DQUM Er.G EGG 1. 6 ~AG TCS • 
24~ FRES'"iWATER DQUM EGG EGG 1.5 ~AG TCS • 
249 CRAP:>1I E SPECIES LARVA 16~4 BE'J· TCS • 
249 SEA 3ASS FAMILY JUVENILE 20.0 BE"'I1 TCS • to 
?4Q F'RES'"iWATER DRUM JUVENILE 26~0 9E\J1 TCS • I 

24Q GIZZARD SHAD JUVENILE 25,0 BE\J' TCS U1 

• (X) 

24Q GIZZARD SHAD LARVA 21.0 BE\Ji TCS • 
249 GIZlA.RD SHAD JUVENILE 23.0 BE\J• TCS 70684 
249 GIZZARD SHAD JUVENILE 19,2 9E\Jt TCS • 
249 GIZZARD SHAD JUVENILE 17,6 BE\J1 TCS • 
?49 GIZZARD SHAD JUVENILE 19,1 BE'J, TCS • 
?49 GIZZARD SHAD JUVENILE 20o2 9E\J' TCS • 
249 GIZZARD SHAD JUVENILE. 16.6 BE\J! TCS 
251) GIZZARD SHAD LARVA 18,8 "1AG TCS 7068tt 
250 GIZZARD SHAD LARVA 1B.6 '-1AG TCS • 
2sn GIZZARD SHAD LARVA 18.3 MAG TCS • 
250 GIZZARD SHAD LARVA 19.2 ~AG TCS • 
250 GIZZARD SHAD LARVA 20.3 "1AG TCS • 
250 UNID::NTIF':IED YOLK SA~ LA~VA PROU~RVA 2,9 "'AG· TCS • 
250 ~1\IN:lW FAM~ILY PROL~RIJA s.s 'o1AG TCS • 
251 SUCKER FMHLY LAQVA 9.0 ~·AG TCS • 
251 SUCKER FAMILY LARVA 0 ~AG· TCS • 
251 UNIDENTIFJED FGG EGG }.,() ~AG TCS • 
25? t·1 I "'lN )\ol FAt--1MILY LARVA 19.0 BE\J TCS • 

- - - - - - - - - - .. - .. - - ~ - - -



CALLAWAY ICTH~OPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CtD TAXON LIFESTAGE LENGTH SORTER IDENTFIER DATE 
IN MM INITIALS INITIALS SORTE:.r 

252 MII\I'JOW FAMMILY JUVEI\IILE 24.0 BEN TCS • 
252 SUC;(ER FAMIL1Y L;ARVA 12.6 REN TCS • 
252 FRESHWATER DRJM LARVA. lBe? BEN TCS • 
252 Ml"'J'JOW FAMMILY L;ARVA 6.8 REN TCS • 
252 FRESHWATER DRUM LARVA 6.5 AEN TCS • 
252 GIZZARD SHAD JUVENILE 26.0 BEN TCS • 
252 GIZZARO SHAD LARVA 19.0 BEN TCS • 
252 GIZZARD SHAD LARVA 19.0 BEN TCS 70684· 
252 GIZZARD SHAD LARVA 18.0 BEN TCS • 
252 GIZZARO SHAD LARVA 18.3 BEN TCS • 
252 UNI)ENTIFIED EG3· EGG 2.7 BEN TCS • 
253 CARP JUVENILE 26.0 BEN TCS 71 084· 
253 CARP LARVA 17.0 BEN TCS • 
253 MIN\IOW FAMMIL!Y LARVA 16.0 8EN TCS • 
253 GIZZARD SHAD JUVENILE 29.0 BEN TCS • 
253 FRESHWATE.R DRUM LARVA 19.0 BEN TCS • tJ:J 

253 SUC;(ER FAMJL;Y LARVA 6.7 BEN TCS I 
• Ul 

254 CARPI Jl.JvENILE 26.0 JAW TCS \0 
• 

254 MIN\IOw FAMMILY JUVENILE 29.0 JAW TCS • 
254 GIZZARD SHAD JUVENILE 32.0 JAW TCS • 
254 GIZZARD SHAD JUVE\IILE 23.0 JAw TCS • 
254 GIZZARD SHAD JUVENILE 21.n JAW TCS • 
254 GIZZA~D SHAD JUVENILE 24.0 JAW TCS • 
'54 GIZZARD SHAD JUVENILE 22.0 JAW TCS • 
'54 GIZZARD SHAD JUVENILE 24.0 JAw TCS • »' 
255 CARP1 JUVENILE 42.0 REI\4 TCS 71084 
255 CARPi JUVENILE 30.0 BEN TCS (I) 

• ::::1 . 
255 CARj1 JUVENILE ~a.o BEN TCS • 0.. 

1-'· 
255 CARP JUVENILE 32.0 BEN TCS • ~ 

2t:;5 CARP JUVENILE ?.1.0 BEN TCS 71 084· tJ:J 

255 CAR'i JUVP.JILE 31.0 REN TCS . 
• N 

255 CA~P: LARVA 24.0 BEN TCS • 
255 CARPI JUVENILE 21.n BEN res () 

• 0 
255 CARP; LARVA 23.0 BEN TCS !j' 

• rT 
255 CAR;). LARVA 21.0 BEN TCS • -

0.. 
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(1) 
::s 

CALLAWAY ICTrl~OPLANKTO~ BENCH DATA 
p, 
..... 

ALL SAMPLES 1984 ~ 

ttl . 
Cll) Tll.XON LIFESTAGE LENGTH SORTER IDENTFIER DATE N 

IN MM INITIALS INITIALS SORTED 
() 

0 
255 SEA BASS fAMTL'f' JUVENILE 32.0 BEN res • ::s 
255 FRESHI>IATER f)RU\.1: JUVENILE 19.4 AEN res rt 

• -
?55 GIZZARD SHAD JUVENILE 29.0 REN res p, 

• 
255 GIZZARD SHAD JUVENILE 24.0 BEN res • 
255 GIZZARD SHAD JUVE~ILE 23.0 BEN res • 
?55 GIZZARD SHAD .JUVE~ILE 23.0 AEN res • 
255 GIZZARD SHAD JUVENILE 22.0 BEN TCS It 

255 GIZZARD SHAO JUVENILE 21.0 AEN res • 
255 SUCKER F AM I LIY LARVA 6.5 BEN TCS • 
~55 SUCKER f AM 1 L:Y LARVA 7.7 BEN TCS • 
255 SUCKER FAMILY LARVA 12.4 BEN res • 
256 SUCKER FAMILY LARVA 8.1 JAW res 71 084· 
?.56 SUCKER FAMILY PROLARVA 5.7 JAW res • 
256 SUCKER FAMILY LARVA S.A JAw TCS • 
256 SUCKER FAMILY LARVA 6.q JAW res • 
256 . SUCKER FAMILY LARVA 7.0 JAW res • ttl 

I 
256 SUCKER FAMILY LARVA 6.2 JAW res 71084 0'1 

256 SUCKER FAMILY LARVA 8.5 JAW res 0 
• 

256 GIZZARD SHAf) L:ARVA 10·2 JAW res • 
256 GIZZARD SHAD JUVENILE 31.0 JAw res • 
256 GIZZARD SHAI) JUVENILE 29.0 JAW res • 
?56 GIZZARD SHAD JUVENILE 26.0 .JAW res • 
256 GIZZARD SHAr) JUVENILE 24.0 JAI~ res • 
256 GIZZARD SHAD JUVENILE 24.0 JAW res 0 

256 GIZZARD SHAO JUVENILE 2s.o JA~J res • 
256 GIZZARD SHAD JUVENILE 27.0 JAw TCS • 
?56 GIZZARD SHAD JUVENILE ?3.0 JAw TCS • 
256 GIZZARD SHAD JUVENILE 23.0 JA~J res • 
256 GIZZARD SHAD JUVE~ILE 22.1') JAW res • 
256 GIZZARD SHAD JUVENILE ?.l.n JAw res • 
256 GIZZARD SHA!) JUVENILE 22.0 JAW res • 
256 G I ZZAf~D SHAr:l JUVE\JILE 21.0 JAW res • 
?.56 GIZZARD SHAD JuVENILE ?.3.0 JA~I res • 
?56 GIZZARD SHAn LARVA 19.0 JAW TCS • 
256 GIZZAI~D SHAD LARVA l7o0 JAw res • 

- - - - - - - .. - - - - - - - - - - -



CALLAWAY ICT~VOPLANKTO~ BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LlfESTAGE LENGTH SORTER IDENTF"tER DATE 
IN MM INITIALS INITIALS SORTED 

?56 FRESHWATER DqU\i1i JUVENILE 34.0 JAw TCS • 
256 fRESHWATER DRUII1 JUVE~ILE 20.0 JAw TCS ' ?56 FRESHWATER D~UII1 JUVENILE ?.l.o JAW res • 
256 f~ESH~~ATER oqu'-1. JUVENILE 19~0 JAW TCS 71084 
?.56 fRE51-iWATER D~UI.1' JUVENILE 19.0 JAW TCS • 
256 FRESHWATER DRUI.i: JUVENILE lS.o JAW TCS • 256 FRESHWATER DRU"1' JUVE"'ILE 20.0 JAW TCS • 
?56 FRESH~JATER DRU'-1 JUVENILE 14.4 JAW TCS • 
256 CA~P JUVENILE 39.0 JAW TCS • 
256 CA~P JUVE.~ILE 31.0 .JAw TCS 0 

256 CA~P JUVENILE 34.0 JAW TCS • 
256 CM~P JLJVE~ILE 30.0 JAW TCS • 
256 CARP JUVENILE ?.7.0 JAW TCS ' 256 CA~P JUVENILE 29.0 JAW TCS • 
256 CA~P JUVENILE 25.0 JAW TCS ' 256 CARP JUVE"'ILE 24.0 JAw TCS • to 
256 CA~P JUVENILE 25.0 JAW TCS I • 0'1 
256 CA~P JUVENILE 24.0 JAW TCS • I-' 

?.56 CA~P JUVE'\IILE ?.1.0 JAw res • 
256 CA~P LARVA 19.0 JAW TCS • 
;>56 CA~P JUVENILE 22.0 JAW TCS ' 256 CA~P LAI~VA 18.0 JAw TCS ' 256 CA~P JLIVE"'ILE 41.0 JAw TCS ' 256 CARP JUVE"'ILE 37.0 JAW TCS ' ?.56 CARP JUVENILE 30.0 JAW TCS • 
256 CA~P JUVENILE 31.0 JAW TCS 7108'+ ~ 
256 CA~P . JUVE"'ILE 32.0 JAW TCS • 
?56 CA~P JUVENILE 33.0 JAW TCS • ro 

:::3 ?S6 CAqp JUVENILE 30,0 .JAW TCS • p, 

?56 CA~P JUVENILE ?4.0 JAW TCS 1-'· • X 
?.56 CA~P JUVE>..JILE 23.0 JAW TCS • to 
?S7 SUCKER FA"11LY PROLARVA 5.1 BEl~ TCS • . 
257 GIZZARD SHAD JUVE"JILE 29.0 BEN TCS N 

• 
?.':)7 GIZZARD SHAI) JLJVENILE 11.0 BEN TCS • 0 

0 257 GIZZARD SHAD JUVE~ILE 27.0 AEN TCS • 0 
r+ -p. 
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CALLAWAY ICTHYOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LfNGTH SORTER IDENTFJER DATE 
IN MM INITIALS INITIALS SORTED· 

258 GIZZARD SHAD JUVEt>.JILE 27.0 BEN res • 
258 GIZZARD SHAD JUVENILE 23~0 BEN TCS • 
258 GIZZARD SHAf) JUVENILE 21.0 BEN TCS • 
258 GIZZARD SHAD JUVENILE 24.0 BEN res • 
258 GIZZARD SHAD JUVENILE 22.0 BEN res • 
~58 GIZZARD SHAD JUVENILE 22.0 BEN TCS • 
258 GIZZARD SHAD JUVENILE 21.0 BEN res • 
258 GIZZARD SHAD JUVENILE 23.0 BEN TCS • 
258 GIZZARD SHAD JUVENILE 21.0 BEN TCS • .. 
258 GIZZARD SHAD JUVE~ILE 21.0 AEN res • 
258 GIZZARD SHAI) JUVENILE 19.0 BEN res • 
258 GIZZARD SHAD JUVENILE 20.0 BEN TCS • 
258 GIZZARD SHAD JUVE!'<JILE 22.0 BE~ TCS • 
258 GIZZARD SHAD JUVENILE 19o0 BEN res • to 

I 
258 GIZZARD SHAD JUVENILE 17.0 BEN res • 0'1 

258 FRESHWATER DRIJ\1! JUVENILE 34.0 BEN res w 
• 

258 FRESHWli.TER ORU'11 JUVE"JILE 26.0 BEN TCS • 
258 FRESHWATER DRU'1' JUVENILE 24.0 BEN TCS • 
258 FRESHWATER DRU'1: JUVE'JILE 24.0 BEN TCS • 
258 FRESHWATER DRU\11 JUVENILE 22.0 BEN TCS • 
258 FRESHWATER DRIJ\ii LARVA 14.2 BEN TCS • 
~58 FRESHifJATER {)RU"1: LARVA 16.0 BEN res 71084 
258 FRESHWATER 11RU'1· LARVA 15.0 BEN TCS • 
258 CA~P JUVENILE 47,0 BEN TCS • 
258 CARP JUVE!\JILE 40.0 BEN TCS • ;J>o 

258 CAqp JUVEI\JILE 41.0 BEN TCS • 
25A CA~P . JUVENILE 40.0 AEN TCS (1) 

• ::l 
258 CARP JUVENILE 29.0 AEN res • 0. 

258 CARP JUVENILE 27.0 BEN TCS 1-'· 
• ~ 

258 CA~P JUVENILE 30.0 BEN res • to 
258 CARP JUVENILE 27.0 AEN res • . 

N 
258 CA~P JLJVE'ULE 24.0 BEN TCS • ...... 
258 CA~P JUVENILE 24o0 BEN TCS () 

• 0 
258 eA~P JUVENILE 25.o BEN res • ::l 

258 CA~P JUVENILE 25.0 BEN res rt 
• -

0. 
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:P 

CD 

CALLAWAY ICTHYOPL•NKTON RENCH DATA ~ 
p, 

ALL SAMPLES 1984 f-'· 
~ 

CJD TA)(O!\J Lll FEST AGE LENGTH SORTER IDE'JTFIER DATE tJ:J . 
l'J MM INITIALS INITIALS SORTED N 

258 CA~P JUVENILE 27.0 BEN TeS 0 
• 0 

258 CA~P JUVENILE 21.-0 BEN TCS • ~ 

258 CA-~P JUVENILE 25.0 BEN res 
r1-

• 
25B CA~P JUVENILE 23~0 BEN TCS • 

p, 
~ 

25A CA~P JUVENILE 22.0 BEN res • 
258 eA~P JUVOULE 21.0 BEN TCS • 
259 CARP JUVENILE 62.0 JAw TCS • 
260 GIZZARD SHAD JUVENILE 26.0 JAW TCS 71184 
261 GIZZARD SHAD JUVENILE 24.0 BEN res 71184 
262 

.. 
CA~P JUVENILE 28~0 JAW TCS .. 

262 SUCKER FAMILY LIAR VA 17.0 JAW res • 
262 SUCKER fAMILY LIARVA 13.2 JAW res • 
263 SUCKER fAt-1lLY LIARVA 17.6 HEN TCS • tJ:J 
264 CA~P JUVENILE 33.0 BEN TCS • I 

264 CA~P JUVENILE 22.0 BEN TCS 0\ • ,j:>. 

265 GIZZARD SHAD JUVENILE 23~0 BEN res • 
265 GIZZARD SHAD JUVENILE 20.0 BEN TCS • 
265 GIZZARD SHAD JUVENILE 27~0 BEN Tes • 
265 GIZZARD SHAD JUVENILE 26.0 BEN TCS • 
265 GIZZARD SHAD JUVENILE 24.0 BEN TCS • 
265 GIZZARD SHAI') JUVENILE 24.0 BEN. TCS • 
265 GIZZARD SHAD JUVENILE 23.0 BEN TCS • 
265 GIZZARD SHAD JUVENILE 25.0 BEN res • 
265 GIZZARD SHA~ JUVENILE 24.0 BEN TeS • 
265 GIZZARD SHAn JUVENILE 22.0 BEN TCS • 
265 CA~P JUVENILE 26.0 BEN res • 
265 ;;>f~CH FA~ILY CROLARVA s.s BEN res • 
?.65 MI\JNOW FAI.1MTLY CROLARVA S,6 AEN TCS • 
266 GIZZARO SHA(') JUVENILE 2A.O ,JAVJ res 712A4 
266 GIZZARD SHAD JUVENILE 26.0 JAVI res • 
266 GIZZARD SHA() JUVENILE 27.0 JAW TCS • 
266 GIZZARD SHAr) JUVENILE 27.0 JAW TCS • 
266 G I Z Z A I~ D S H A [) JUVENILE 25.0 JAvl res • 
266 GIZZARD SHAD JUVENILE 24.0 JAvJ TCS • 
266 GIZZMW SH1\0 JUVEt\JILE 23.0 JA~J TCS • 

- - - - - - - - - - .. .. - - - - - - -



CALLAWAY ICTH¥0PLANKTON BENCH DATA 
ALL SA~PLES 1984 

Cin T AXO\J' LIF"ESTAGE LENGTH soq,TER IOE~TFIER DA.TE 
IN M~ INITIALS INifiALS S3RTED 

26f, GIZZARD SHAD JUVENILE 23.0 JAW TCS • 
266 GIZZ~RD SHAD JUVENILE 24.0 JAw TCS • 
266 GIZZARD SHAD JUVENILE 21.0 JAW TCS • 
26A GIZZARD SHAD JUVENILE 22.0 JAw TCS • 
26fl GIZZARD SHAD JUVENILE 22.0 JAW TCS • 
26~ GIZZARD SHAD JUVENILE 23.0 JAw TCS • 
266 GIZZARD SHAD JUVENILE 24.0 JAw TCS • 
26~ GIZZARD SHAD JUVE.NIL.E 27.0 JA" TCS • 
266 GIZZARD SHAD JUVENILE 22.0 JAW TCS • 
26A GIZZARD SHAD JUVENILE 21.0 JAI'I TCS • 
266 GIZZARD SHAD JUVENILE 22.0 JAw TCS • 
266 CAKP JUVENILE 36.0 JA'II TCS • 
266 CARP JUVENILE 39.0 JAW TCS • 
?6~ CARP JUVENILE 27.0 JAW TCS • tl:l 

266 UNIDENTIF"1IED VOLK SAC· L'A~VA PROL~RVA 5.1 JAW TCS I • 0'1 

26fl FRES-iWATER DRUM EGG EGG 1. 6 JAw TCS • Ul 

~67 GIZZARD SHAD JUVENILE 25.0 BEN; TCS 71284 
267 GIZZARD SHAD JUVENILE 25.0 BE'J! TCS 71284 
267 GIZZARD SHAD JUVENILE 22.0 BEN! TCS • 
267 GIZZARD SHAO JUVENILE 26.0 BEN TCS • 
~67 GIZZI\RD SHAD JUVENILE 23.0 BE !\If res • 
267 GIZZARD SHAD JUVEN"ILE 24,0 BE'.J· TCS • 
267 GIZZARD SHAD JUVENILE 24.0 BE !\I! TCS • 
267 GIZZARD SHAD JUVENILE 22.0 BE\J· TCS • 
257 GIZZARD SHAD JUVENILE 23.0 BE\J: TCS :x:-

• 
267 GIZZARD SHAD JUVENILE 20.0 BE\J. TCS • CD 

267 GIZZARD SHAD JUVENILE 19.0 BE\J, TCS • ::s 

?67 GIZZARD SHAD JUVENILE 21.0 BEN1 TCS 
0. 

• 1-'· 

267 GIZZARD SHAD JUVENILE 21.0 '3EN TCS ~ 
• 

?67 GIZZARD SHAD JUVENILE 20.0 9E\J! TCS • tl:l . 
257 GIZZARD SHAD JUVENILE 19,0 BE\J TCS • l\J 

?.67 GIZZARD SHAD JUVENILE lA.o 9E'J res • 0 

?61 CARP JUVENILE 22.0 BE'J; TCS • 0 
::s 

267 sucr<~R FMHLY P~OU\RVA 6.5 3E 'J' TC:S • rt 

267 ~-11\JN)W FI\M'-1ILY PI~OL~RVA 6.1 3E\J TCS -• 0. 



~ ·--- --· ·- ~·--··-- -----
)>' 

CD 

CALLAWAY ICTrlYOPL~NKTON BENCH DATA ::l 
p. 

ALL SA~PLES 1984 1-'· 
>: 

CID TAX0\1. LIFE5TAGE LENGTH SO~TER IDE~TFIER DATE· tx:J . 
IN MM INITIALS INITIALS Sr1RTED N 

~ 

0 

26R GIZZ~RD SHAD JUVENILE 28.0 JA~I TCS 71284 0 
::l 

26R GIZZARD SHAD JUVENILE 25.0 JAw TCS c+ 
• -

26A GIZZARD SHAD JUVENILE 23.0 JAvr TCS • p. 

26A GIZZ~RD SHAD JUVENILE 26.0 JAw TCS • 
26P GIZZ~RD SHAD JUVENILE 21.0 JAw TCS 71284 
26R GIZZ~RD SHAD JUVENILE 23.0 JAW res • 
26R GIZZARD SHAD JUVENILE 24.0 JAvl TCS • 
26A GIZZ~RD SHAD JUVENILE 25.0 JAw TCS • 
261l GIZZARD SHAD JUV::NILE 27.0 JAw TCS • 
25~ GIZZARD SHAD JUVENILE 23.0 JAtl TCS • 
26R GIZZARD SHAD JUVENILE 22.0 JAW TCS • 
26A GIZZ~RD SHAD JUV::NILE 21.0 JAW TCS • 
26A G I ZZL\RO SHAD JUVENILE' 20.0 JAw TCS • tx:J 
26R CARP JUVENILE 54.0 JAW TCS • I 

0'\ 
26R ~-1I\IN)W FAMMILY PROL~RVA 5.6 JAvJ TCS • 0'\ 

269 GIZZARD SHAD JUVENILE 23.0 "1AG· TCS 71284 
269 GIZZARD SHAD JUVENILE 22.0 "1AG· TCS • 
269 GIZZARD SHAD JUVENILE 27.0 "1AG TCS • 
269 CA~P JUVENILE 34.0 "1AG TCS • 
269 CARP JUVENILE 2'+. 0 "1AG TCS • 
?70 GIZZARD SHAD JUVENILE 22.0 JAN TCS • 
270 GIZZARD SHAD JUVENILE 26.0 JAW TCS • 
270 GIZZARD SHAD JUVENILE 23.0 JAW TCS • 
27() GIZZARD SHAD JUVENILE 22.0 JAw TCS • 
?.70 GIZZARD SHAD JUVENILE 19.0 JAvl TCS • 
27" GIZZI\RD SHAD JUVENILE 21.0 JAw TCS • 
270 GIZZARD SHAD LARVA 11.8 JAw TCS 71284 
270 CA~P JUVENILE 25o0 JAw TCS • 
270 UNID::NTIFJED YOLK SA~> L·A~VA PROL~RVA 3.5 JAW TCS • 
?.71 CARP JUVENILE. 3A,O JAW res 71784 
271 CA~P JUVENILE 2A.O JAw TCS • 
271 CA~P JUVENILE 106,0 JAW TCS • 
271 GIZZI\RD SHAD JUVENILE 22.0 JAW YCS • 
271 GIZZI\RD SHAD JUVENILE 23.0 JAvJ TCS • 
?.71 GIZ71\RD SHAD JUVENILE 25.0 Jt\VJ TCS • 

- - - - - - - - - - - - - - - - - - -



CALL'AviAY ICTrlYOPLANKTON BENCH DATA 
ALL: SAMPLES 1984 

CID TAXON LlfESTAGE LENGTH SORTER IDENTFIER DATE 
IN MM INITIALS INITIALS SORTED 

271 GIZZARD SHA1) JUVENILE 29 JAW res • 
271 GIZZARD SHAD JUVE~ILE 24 JAW TCS • 
211 GIZZARD SHAn JUVENILE 30 JAw res • 
271 FRESHWATER DRU\1 JUVENILE 45 JAW res • 
271 FRESHWATER DRU._, 1 JUVE\IILE 43 JAw res • 
271 fRESHWATER DRU'-1 JUVEIIJILE 64 JAW TeS • 
271 FRE:SHWATER DRU'-1' JUVENILE 46 JA~I res • 
?11 fRESHWATER D~U"1 1 JUVENILE 35 JAW res • 
271 FRE:SHWATER DRU'1! JUVE~ILE 24 JAW res • 
211 fRESHWATER DRU"1• JUVE"JILE 33 JAW res • 
271 FRESHWATER ORU\1 JUVENILE 30 JAW TeS • 
271 FR E:S HWA T ER r>Rll._,, JUVEI\JILE 42 JArJ res • 
2 '1 FRESHWATER DRlJ\1: JUVEIIJILE 28 JA'il res • 
271 FRE:SHWATER DRU._,, JUVEI\JILE 21 JAW res • tX1 

271 FRESHWATER D~U"i' JUVENILE 29 ,JAW res I 
• 0\ 

271 FRESHWATER DRU"i· JUVENILE 30 JAW res 71704· -...! 

271 FRESHWATER ORU\.1 1 JUVENILE 25 JAW res • 
271 FRESHWATER DRU'11 JUVENILE 29 JAW res • 
271 FRESH~.JATER ORU"i! JUVENILE 2A ,JAW res • 
2-11 FRESHWATER DRU"1' JUVENILE 32 JAW res • 
271 FRESH~.JATER DRU\1 JUVENILE 37 JAW TCS • 
271 FRESHWATER DRU._,, JUVENILE 32 JAW res • 
2 71 FRESH\•JATER ORU'1' JUVENILE 28 JAW TCS • 
271 FRESHWI\ TER D>?lJ"1: JUVE"JILE 31 JAW res • :!>' 

271 fRESH~JI\TER nRUI.1' JUVE~ILE 22 JAw TCS • 
271 F'RESHWATER ORU"11 JUVENILE 23 JAW res • (I) 

::J 
271 FRESHWATER O~U\.11 JUVENILE 24 JAw TCS • ~ 

271 F'R::SH~IATER r)KlJ"i' JUVENILE 25 JAw res 1-'· 
0 ~ 

271 FRE5Hl•IATER ORU"1' JUVEI\JILE 24 JAw res • tX1 
271 F'RESH~/ A TER ORU"i; JUVENILE 19 JAw res • . 

F"RESHvJATER nRU'-11 JUVENILE 23 JArJ TCS 
N 

271 • 
271 FRESHWATER D"?Uioi: JUVENILE 24 JAW TCS 0 • 0 
271 F' RES H \•1 A T E R f)RLJI.il JUVENILE 36 JAVJ res • ::J 

271 pq~5HWATER DRII~1i JUVENILE 19 JA~J res 
rt 

• 
271 F~ESHWATER DRIJ"i· JUVENILE 24 JAW res Q, 

• .._.. 



- ~- --·· ··-·-----·M·•-0 ---- • -· "!!>'·-· 

CD 
:.:J 

CALLAl~AY ICT~YOPL~NKTON BENCH DATA p. 
1-'· 

ALL SAMPLES 1984 :< 
to 

CID TAXON LlfESTAGE LENGTH SORTER IDENTftER DATE 0 

N 

IN M~ INITIALS INITIALS SORTED ~ 

0 
0 

271 FRESH~~ATER ORUIII! JUVENILE 26 JAW res :.:J 
• rt 

271 fRESHWATER DRU"1' JUVENILE 24 JAw res -• p. 
271 FRESH~~ATER DRU"1! JUVENILE 45 JAw res • 
271 FRESHWATER · DRlJ'-1; JUVENILE 47 JAw res • 
271 fRESHWATER DRLJ"1! JUVENILE 26 JAW res • 
2 71 FRESHWATER DRU"1 JUVENILE 23 JAW res • 
271 FRESHWATER ORUIIIi JUVENILE 18 JAw res • 
271 FRESHirJArER DRU"11 JUVE"JILE 29 JAw res • 
271 FRESH~oJATER DRU'-1, JUVENILE 34 JAW res • 
271 fRESHWATER ORU"1: JUVE"liLE 27 JAW res • 
271 FRESHWATER DRU If JUVENILE 25 JAw TeS • 
271 FRESHWATER DRU"1· JUVENILE 39 JAw TCS • 
271 fRESHWATER ORU"1i JUVE'IILE 30 JA~J res .. to 
271 FRESHWATER [)RU\41 JUVENILE 19 JAvJ res • I 

271 fRESHloJATER DRUIII· JUVENILE 30 JAw TCS 0\ 

• co 
271 fRESHWATER DRUIII' JUVENILE 28 JAw TeS • 
2'71 fRESH~oJ ATER DRUIII! JUVE"JILE 23 JAW res • 
?.71 FRESHWATER I)RU"1 JUVENILE 29 JAw TCS • 
271 FRESHWATER DRUIII JUVE\JILE 27 JAW TeS • 
271 FRESHI.olATER DRlJIIII JUVENILE 24 JAW TCS • 
271 FRESHWATER r)RlJ\111 JUVENILE 32 JAW TCS • 
271 FRESHWATER DRU "11 JUVE'IILE 33 JAW TCS • 
271 fRESHWATER ()RU\41 JUVENILE 26 JAW res • 
271 FR::SHWArER DRU"1! JUVENILE 28 JAW res • 
271 F~ESH~~ ATER ORU'-1! JUVE"JILE 36 JMJ TCS • 
271 FRESHWATER nRU"1' JUVE\JILE 26 JAW res • 
?.'11 FRESH\~ATER ORU"ii . JUVENILE 28 JAW res • 
271 FRESHWATER DRU\.1! JUVENILE 31 JAW res • 
271 FR::SHl~ATER DRU"1' JUVENILE 30 JAw res • 
271 FRESH~"ATER DRU'-1: JUVENILE 27 JAv/ res • 
271 FRESHI•JATER DqlJ'-1! .JUVENILE 26 JAw res • 
271 fRESH~~ATER D~U~ JUVENILE 30 .JA~I TCS • 
271 FRESH~~ ATER f)RlJ'f1• JUVENILE 29 JAW TCS • 
2'/l FRESHwATER f)~UI1 JUVENILE 30 JA~J TCS • 
271 FR~SH\>JATER f)ql_ll-1 JUVE~ILE 22 JA~J TCS • 

- - .. - - - .. - - - .. .. - .. - - .. - -



CALLAWAY ICT~YOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

ClD TAXO"' LIF'ESTAGE LfNGTH SORTER IOENTF'IER DATE 
IN "'1M INITIALS I NIT l ALS SORTED 

271 fRESHWATER o~:w~' JUVENILE 31 JAW res • 
271 fRESHWATER DRU~ 1 JUVENILE 24 JAw ·res • 
271 fRESHWATER D~U~' JUVENILE 25 JAfl TCS • 
271 fRESHWATER DRU\.11 JUVENILE 21 JAW TeS • 
271 fRESHWATER DRU\.1, JUVENILE 20 JAW TCS • 
271 fRESHWATER D~U"1! JUVENILE 22 JAW res • 
?.71 fRESHWATER D~U"1: JUVENILE 23 JAw res • 
271 fRESHWATER DRU"1• JUVENILE 22 JAW TCS • 
271 FRESHWATER DRlJ~i JUVENILE 24 JAW res • 
271 FRESHWATER DRU~ JUVENILE 32 JAW TCS • 
271 fRESHWATER DRU"1! JUVENILE 29 JAW res • 
271 F'RESHWI\TER O~U"11 JUVENILE 26 JA~I res • 
271 fRESHWATER DRU"1i JUVENILE 25 JAw res • 
271 fRESHWATER ORU"1i JUVENILE 25 JAW TCS • to 
271 fRESHWATER DRU"11 JUVENILE ·27 JAW res I • 0'\ 

?71 fRESHWATER D~U"1! JUVENILE 23 JAW TCS • 1.0 

271 FRESHWATER DRU\.11 JUVENILE 24 JAW res • 
271 fRESHWATER DRU"1i JUVENILE 22 JA\11 TeS • 
271 fRESHwATER DRU'-1' JUVENILE 29 JAW res • 
271 FRESH~~ATER D~U"1' LARVA 13 JAW TeS • 
271 fRESHWATER DRU"1• JUVENILE 28 JAW res • 
271 FRESHWATER DRU"11 JUVENILE 30 JAW res • 
271 fRESHWATER DRU"1' JUVENILE 26 JAW res • 
271 FRESHWI\TER DRU"1' JUVENILE 24 JAvl res • 
271 fRESHWATER DRU"1 .JUVENILE 27 JAW TeS • ::t>' 

271 F'RESH~~ATER DRU'-1 1 JUVENILE 30 JAW res • 
2"11 FRESHWATER DRU"i· JuVENILE 29 JAw -res • CD 

::l 271 . fRESHWATER ORIJ"1' JUVENILE 31 JAW res • 0.. 
2 71 fRESf-IWATER DRlJ"1: JUVENILE 33 JAW TCS ..... 

• ~ 
271 FRESHWATER D~UW JUVENILE 28 JAw TCS • to 
271 FRESHWATER DRU"11 JUVENILE 27 JAW TCS • . 
271 fRESHWATER DRU"1' ,JUVENILE 25 JAw res N 

• 
271 FRESHWATER ORU"1! JUVENILE 28 JAW TCS • () 

0 
271 fRESHvJATER Oi~U"1· JUVENILE 29 JAw res • ::l 

271 fRESHWATER DRU"1 JJVENILE 23 JA~J TCS rt 
• 

0.. ....... 



-- -----·------------ ·- ;J::ol- • -·· 

(D 

::l 
CALLAWAY IeTHVOPLANKTON BENCH DATA 0. 

1-'· 
ALL SAMPLES 1984 ~ 

tx:l 
CID TAXON LIFESTAGE LENGTH SORTER IOENTFIER DATE . 

N 
IN M.'1 INITIALS INITIALS ~OR TED 

0 
0 

271 FRESHWATER DRIJ'<t' JUVENILE 29 JAW res ::l • rT 
271 FRESHWATER DRU'<t1 JUVE~ILE 21 JA~J TCS • -

0. 
~n FRESHWATER DRU'-1 JUVENILE 21 JAW TeS • ........ 

;?71 FRESHWATER DRU'<t' JUVENILE ?.2 JAW res • 
271 FRESHWATER ORU\ofl JUVENILE 25 JAw TCS • 
271 FRESHWATER DRU"1' JUVENILE 24 JAw res • 
271 FRESHWATER DRU\of' JUVENILE 24 JArJ res • 
2"11 FRESHWATER DRU'<t' JUVENILE 23 JAW TCS • 
?.71 FRESHWATER DRU'<t! JUVENILE 22 JAW TCS • 
271 FRESHWATER DRU'-1· JUVENILE . 25 JAw res • 
271 FRESHWATER DRLJ'-1· JUVE"JILE 19 JAW res • 
271 FRESHWATER DRU'-1 JUVENILE 26 JAW res • 
?.71 FRESH~oJATER DRU'-1, JUVENILE 28 JAW res • 
~71 FRESHloJATER DPlJ'11 JUVENILE 22 JAW TeS • tx:l 

271 FRESHWATER DRU"1' JUVENILE 22 JAW res I • -...] 

271 FRESH~tJATER DRU'-1, JUVENILE 23 JAW res • 0 

271 FRESHWATER ORU"1' JUVENILE 20 JAW TCS • 
?.71 FRESHWATER DRIJ"1' JUVENILE 22 JAW res ' 271 Fi"RESHWATER DRU"11 JUVENILE 23 JAW TCS • 
?71 FRESHWATER DRU"1: JUVENILE 24 JAW res • 
271 FRESHWATER DRU'-11 JUVENILE 20 JAW TCS ' 271 FRESrlWATER DRlJ\of; JUVENILE 22 JAw TCS ' 271 FRESHWATER DRU\of• JUVENILE 22 JAW TCS • 
2'71 FRESHWATER DRU'-1· JUVENILE 21 JAW TCS • 
211 FRESHWATER I")RLJ"1: JUVENILE 19 JAw res • 
271 FRESHIIJ ATER DRU\of JUVENILE 23 JAW TCS • 
271 ~RESHWATER f)RU"1i JUVEI\JILE 18 JAw TCS • 
271 ~RESHwATER DRU'-11 JUVENILE 14 JAW TCS • 
211 FRESHWATER O~U'-1' JUVENILE 22 JAW TCS • 
2'11 FRE5H~oJATER ORU"11 JUVENILE 17 JAw res • 
271 fRESHWATER DRU"11 JUVENILE 21 JAW TCS • 
211 FRESHWATER D~lJ'-11 JUVE~ILE 25 JAvJ TCS ' 
271 FRESHWATEr~ rwu"1: JUVENILE 18 JAw TCS • 
?71 FRESH~~ ATE R DRU\1 1 JUVE'JILE 19 JAw TC5 • 
271 FRESHWATEI~ D'WIIl' JUVENILE 21 .. JAW TCS • 

-------------~--~--



CALL!AWAY ICrHYOPLANKrON BF.NCH DATA 
ALL SAMPLES 1984 

CID TAXON L;JfESrAGE LENGTH SORTER IDENTfiER DATE 
IN M"'1 INITIALS INITIALS SORTE)t 

271 FRESHWATER DRUM JUVENILE 20.0 JAW res • 
271 fRESHwATER oquM JUVENILE 19.0 JAW res • 
271 FRESHWATER Dq:JM JUVENILE 18.0 JAw res • 
271 FRESHwATER DRUM JUVENILE .. 23.0 JAw res • 
271 FRESHWATER DRUM JUVE~ILE 22.n JAW res • 
271 FRESHWATER DquM JUVENILE 24~0 JAW res • 
271 FRESHWATER OR LJt-1 JUVENILE 19.0 JAW res • 
271 BLUEGILL L·ARVA 11.4 JAw res • 
271 BLUEGILL JUVENILE 21.0 JAW res • 
271 UNIDENTifiED EG:; EGG 2.6 JAW res • 
272 FRESHWATER DRUM JJVENILE 60.0 BEN res 71784· 
272 FRESHWATER DRUM JUVENILE 16.0 BEN res • 
272 FRESHWATER DRUM JUVENILE 29.0 BEN TCS • 
272 fRESHWATER DRUM JUVENILE 2B.o BEN TCS " o:l 
272 FRESHWATER oqu~ JUVENILE 25.0 BEN res • I 

272 FRESHWATER DPLJ•-1 JUVENILE 33.0 BEN res -.J 
• ....... 

272 FRESHWATER DQLJM JUVENILE 25.0 AEN res • 
~72 FRESHWATER DRUM JUVENILE 23.0 BEN res • 
272 FRESHwATER DRUM JUVENILE 23.0 BEN res • 
272 fRESHWATER ORllM JUVENILE 36.0 BEN res • 
272 FRESHWATER DRtJM JUVENILE 12.0 BEN res • 
272 FRESHWATER DRUM JUVENILE 30.0 BEN res • 
272 FRESHWATER DRUM JUVENILE 29.0 BEN res • 
272 fRESHWATER DqUM JUVENILE 23.0 BEN res • 
272 fRESHWATER DRUM JUVENILE 29.0 BEN res • :J;>I 
272 FRESHwATER DRUM JUVENILE 21.0 BEN TCS • 
272 FRESHWATER D"W~~ JUVENILE 21.0 BEN TCS • CD 

272 fRESHWATER DRUM . JUVENILE 22.0 BEN res • ~ 

272 FRESHWATER DRUM JUVENILE 25.0 BEN res 
p. 

• 1-'· 

272 fRESHWATER DRUM JUVENILE 24.0 BEN res ~ 

• 
272 fRESHL~ATE-< DqUM JUVENILE 24.0 BEN res • o:l . 
272 fRESHwATER D~UM JUVENILE 23.0 BEN TCS • N 

272 FRESHWATER DRUM JUVENILE 22.0 REN res • 0 

272 FRESHwATER DRUM JUVENILE 25.0 BEN res ' 
0 
::J 

272 FRESHWATER D::u~ JUVENILE l9oO BEN res • rt 

Q. 
~ 



:t>' 

CALLI\\tlAY ICT~YOPLANKTON BENCH DATA CD 
ALL SAMPLES 1984 ::l 

p. 
1-'· 

CID TAXON LIFESTA(,E LENGTH SORTER IDENTFtER DATE X 

IN "11.1 INITIALS INITIALS SORTED tJj . 
N 

272 FRESHliiATER DRUitli JUVENILE 26 BEN TCS • () 

272 FRESHWATER !HIJitl: JUVENILE 28 BEN res • 0 

272 FRESHWATER DRUit11 JUVENILE 22 BEN TCS ::s 
• rt 

272 FRESHWATER !)RUII!I JUVENILE 22 BEN res -• p. 
?72 FRESHWATER DRlJitl: JIJVEt-.JILE 23 BEN res • 
272 FRESHWATER DRU"1i JUVENILE 20 BEN TCS • 
272 FRESHWATER DRUitli JUVENILE 22 BEN TCS • 
272 FRESHWATER n ~u 1111 JUVENILE 23 BEN TeS • 
272 FRESH\111\TER DRU\of' JUVENILE 24 BEN TCS • 
?.72 FRESHWATER DRLJ\ofl ,JUVENILE 20 AEN TCS • 
272 FRESH~IIATER DqUII\: JUVE\JILE 22 AEN TCS • 
272 FRESHWATER nRtJitl! JUVENILE 22 8EN TCS • 212 FRESHWATER DRLJ\.11 JUVENILE 21 BEN res • 
272 F~ESHWATER DRU'-1 1 JJVENILE 19 AEN TCS • 
272 FRESH~~ATER D~Uitll JUVENILE 23 BEN TeS tJj 

• I 
27?.. FRESHWATER DRU'-1: JUVENILE 18 BEN TCS • --.) 

272 FRESHWATER DRUitli JUVENILE 14 REN TeS N 

• 
272 FRESHWATER DRLJ'-11 JIJVEt-.JILE 22 AEN TCS • 
272 FRESHWATER DRU\.11 JUVENILE 17 BEN TCS • 
272 FRESHWATER DRlJ14' JUVENILE 21 BEN TCS • 
272 F~ESHWATER DRU"1 1 JUVENILE 25 BEN TCS • 
?72 FRESH~tiATER DRU"11 JUVENILE 18 BEN TCS • 
?72 FRESHWATER DRUI.1' JUVEI\IILE 19 AEN TCS 0 

2"72 FRESHviATER f)RUI.1i .JUVENILE 23 AEN TCS • 
?.72 FRESHl~ATER DRUI.1' JUVENILE 20 BEN TCS • 
?72 fRESHWATER D~U\.11 JUVENILE 19 BEN TCS • 
272 fRESHWATER DRU"i: JUVENILE 18 AEN TCS • 
?.12 fRESHWATER DRU"i! . JUVENILE 23 BE~ TCS • 
272 F"RESHWATEq DRUI.1: JUVENILE 22 BEN TCS • 
?."1?.. FRES~rJillER DRUI.i JUVENILE 24 BE'J res • 
?.72 F"RESHrJATER DRU'-1' JUVENILE 19 BEN TCS • 
?72 fRESHWATEf? f)RU1.1! JUVE\JILE 60 AEN res • 
27?. FRESHvJATER I)RLJ'-11 JUVE"JILE 16 BEN TCS • 
?.7?. FRESHl~ATER D~IJ'-1! JUVENILE 29 RE~ res • 
272 FRESHI•IATER !)RlJ\.11 JUVE"JILE 28 BE~'-J res • 

--------~----------



CI\LLAWAY ICT~YOPLANKTO~ BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LF.:NGTH SORTE~ IDENTFTER DATE 
IN M~ 1NITIAL5 INITIALS SORTED 

272 FRESHWATER ORU"1' JUVENILE 25.0 BE~ res • 
272 FRESH\~ ATER [)RU\1 JUVENILE :n.o BEN res • 
272 FRESHvJATER DRU'-11 JUVENILE 2s.o BEN res • 
272 FRESHioJATER f1RU"1! JUVENILE 23.0 BEN res • 
272 FRESH~JATER [)QLJ~I JUVPULE 23.0 AEN res • 
272 FRESHWATER DRlJ"ll JUVE"'ILE 36.0 BEN TCS • 
272 FRESHWATER rlRlJ\.11 JUVENILE 32.0 BEN TCS • 
?.72 FRESH~JATER DRU'-11 JUVENILE 30.0 BEN res • 
272 FRESHWATER DRlJ'-11 JUVENILE 52.0 AEN res • 
272 FRESH~~ATER D!:W"1· JUVENILE 23.0 BEN res • 
272 fRESHWATER DRU'-1' JUVENILE 25.0 BEN res • 
?.72 FRESHWATER DRU"11 JUVENILE 23.0 BEN res • 
?.72 FRE5HviATER D~U"1: JUVENILE 34.0 BEN TCS • 
?.72 FRESH1~ ATER !1RU"1 JUVENILE 60.0 BEN TCS • tJj 

272 FRESHWATER DRll\.11 LARVA 11.6 BEN TCS I • -...] 

272 ff~ESHWATER DRU'-1: JUVENILE 36.0 BEN res • w 

?.72 FRESHWATER DRU"1 JUVENILE 48.0 BEN res • 
27?.. fRESHWA.fER D~lJ"i. .JUVENILE 27.0 AEN res • 
272 FRESHwATER DRU'-1' JUVENILE 32.0 BEN res • 
272 fRESHWATER DRU'-1' JUVENILE 22.0 BEN res • 
27?. FRESHWATER ORU'-1' JUVENILE 29.0 A,EN TCS • 
272 FRESH~IATER {)RlJ'-1' JUVENILE 23.0 BE~ TCS • 
272 FRESHWATER DRU'-1· JUVENILE ?.7.0 BEN TCS • 
?.72 fRESHWATER ORU\1: JUVENILE 27.0 AEN TCS • 
272 FRESHWATER DRlJ..,I JUVEI\IILE 30.0 BEN TCS :;c.. 

• 
272 FRESHWATER r>RU"'' JUVENILE 60.0 BEN res • CD 
272 FRESHWATER DQLJ\tlt JUVENILE 17.0 BEt-.J res • p 

272 FRESH\~ATER D~U\.11 JUVE~ILE ss.o BEN res p. 
• 1-'· 

272 f~ESHI.oiATER DRl1"1 JUVENILE 30.0 BEN res • X 

272 FRESHWATER DRU.., JUVENILE 34.0 BEN res ' 
tJj 

272 FRESHWATER D=<Uir1' JUVENILE . )9,0 BEN TCS 
. 

• 1\J 

2"72 FRESHl~ATER D~U~ JUVENILE 14.0 BEN TCS 
,...... 

• 0 
272 FRES~i~JATER DRU'-1' JUVENILE 35o0 REN TCS • 0 

?.72 FRESHWATER DRLJIJ!i JUVENILE ?2.n AEII.J TCS 
p 

• rt 

'?72 FRESI-IvJATER D~U.., ,JUVENILE 29.0 BEN TCS • 0. 



::t>' 
'd 

(D 

CALLAWAY ICTrlVOPLANKTON RENCH DATA :::1 
p. 

ALL' SAtv1PLES 1984 1-'· 
>: 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER DATE tJ:l . 
IN M~ INITIALS INITIALS SORTED N 

(l 

272 FRESHWATER O~W"11 JUVEt.JILE 18.0 REt.J TCS 0 • :::1 
?12 FRESHWATER DRU"1· JUVE\JILE 19.0 BEN TCS • rt 

272 FRESHWATER DRU\11 JUVENILE 67.0 -BEN TCS • p. 

272 fRESH~~ATER DRU\1! JUVEt.JILE 57.0 BEN TCS -• 
'272 FRESHWATER ORU\1: JUVEI\JILE 53.0 AEN TCS • 
'272 FRESH~JATER DRU"1' JUVENILE 39.0 BEN TCS • 
272 FRESHWATER DRlJ\11 JUVE"JILE 43.0 BEN· TCS • 
272 FRESHWATER DRU '1' JUVEI\JILE 40.0 !=\EN TCS 0 

272 FRESHWATER DRU\1 JUVENILE 17.0 BEN TCS • 
272 fRESHWATER DRU\1: JUVENILE 35.0 BEN TCS • 
272 FRESHWATER D~W'-1· JUVENILE 33.0 BEI\J TCS • 
?'f2 FRESHWATER ORU'1! JUVENILE 33.0 BEN TCS • 
272 FRESH~oJATER DRU\1; JUVE\JILE 29.0 BEN res • 
?.72 FRESHWATER ORU\1: JUVENILE 63.0 AEN TCS • tJ:l 
272 FRESH~IATER DRU"1i t.JUVENILE )6.0 BEN TCS I • -...I 
2'l2 FRESHWATER DRU\1: JUVENILE 39.0 BEN TCS • ~ 

272 FRESHWATER DRU VI! JUVENILE 49.0 BEN TCS • 
272 FRESHWATER DRUY1 1 JUVENILE so.o BEN TCS • 
272 FRESHWATER DRLJ\1! JUVENILE 38.0 BEN TCS • 
272 F~ESHWATER DRU'-1• JUVENILE 27.0 BEN TCS • 
272 CARP JUVEI\JILE 37.0 BEN, TCS • 
?.72 CARP JUVENILE 56.0 BEN TCS • 
272 CA~P JUVE\JILE 12.0 BEN TCS • 
272 CARP JUVENILE 52.0 BEN TCS • 
272 GIZZARD SHAD JUVENILE 22.0 BEN TCS • 
272 GIZZARD SHAD JUVENILE 23.0 BEN TCS • 
272 GIZZARD SHAr) JUVENILE 23o0 BEN TCS • 
272 GIZZARD SHAD JUVENILE 25.0 BEN TCS • 
272 GIZZARD SH~D JUVENILE 23.0 BEN TCS • 
272 GIZZARD SHAD JUVEt\IILE 34.0 BEN TCS • 
?72 SUCKER F AM I L·Y P~OLARVA 5.6 BEN TCS · • 
273 FRESHWATER DRU"1' JUVENILE 60.0 JAW TCS 71784 
273 FRESHt•II\TER ORUIJI! LARVA 11.6 JAvJ TCS • 
273 FRESHwATER O~lJ~' JUVt)JILE 36.0 JAw TCS • 
273 FR[SHWATEH DRIJ'-1 JJVENJLE 4A.o JA~~ TCS • 

-------------------



CALLAWAY ICTrl~OPLANKTO~ BENCH DATA 
ALL SAMPLES 1984 

.. 
CID TAXON L'l FES TAGE LENGTH SORTER IOENTFIER DATE 

IN M'-1 INITIALS INITIALS SORTED 

273 FRESHWATER ORU'-1' JUVENILE 27 JAW TCS • 
273 FRESHWATER ORU"1, JUVE~ILE 32 JAw res • 
273 FRESHWATER ('lRU"1' JUVE~ILE 22 JAw res • 
273 FRESHWATER DRU"1' JUVENILE 29 JAW TeS • 
273 FRESHWATER f)RlJ'-1' JUVENILE 23 JAW res • 
;?73 fRESHWATER DRlJiof: JUVENILE 27 JAW res • 
273 FRESHWATER ORU"1: JUVEI\JILE 27 JAW res • 
?.73 FRESHWATER f)RlJ\.1; JuVENILE 30 JAW TCS • 
?73 fRESHWATER DRU'-11 JUVE"JILE 22 JAW TCS • 
273 FRESHWATER DRU"1 JUVENILE 29 JAW TCS • 
?.73 FRESHWATER f)RU '1 1 JUVENILE 23 JA~~ res • 
2'73 FRESHWATER DRU\.1' JUVE~ILE 27 JAW res • 
273 FRESHWATER DRU"1· JUVE~ILE 21 .JAW res • 
273 FRESHWATER DRU"1· JUVE"JILE 30 JAW res • tJj 

273 FRESHviATER DRU"11 JUVENILE 60 JAW res • I 

273 FRESHWATER ORlJiof: JUVENILE 17 JAW TCS 
-...] 

• U1 

273 FRESHWATER DRU"1' JUVENILE 58 JAW res • 
273 FRESHWATER DRU'-1 JUVENILE 30 JAW res • 
273 FRESHWATER DRlJ\.11 JUVENILE 34 JAW TCS • 
273 FRESHWATER ORU"1 JUVENILE 39 JA'tl res •• 
273 FRESHWATER I)RlJ"1 JUVENILE 34 JAW res • 
?.73 FRESHWATER DRU\of' JUVENILE 35 JA\~ res • 
273 fRESHWATER DRlJ'-11 JUVENILE 22 JAW TCS • 
273 FRESHWATER ORU\.11 JUVENILE 29 JAW TCS • 
273 fRESHWATER DRU"1' JUVENILE 18 JAW TCS • ;!>' 
2"13 FRESHWATER DRU~of· JUVEt\JILE 19 JAW TeS • '0 

?73 FRESHWATER ORUI.1' JUVENILE 67 JAw res '0 
• CD 

?.73 FRESHWATER ORU"11 . JUVENILE 57 JAW res • ::l 
p. 

273 FRESHWATER DRU'-1· JUVENILE 53 JAW res • ..... 
2"13 fRESHWATER DRlll.1' JUVENILE 39 JAwl res :>< 

• 
?73 fRESHWATER r)QU"1i JUVENILE 43 JAtJ TCS • ttl 

' 273 f~ESHWATER ORU"1 JuVENILE 40 JAw res • N 

f"RESH~JATER JUVE'JJLE 37 .JAW res -27] f>RU 11r • () 

273 fRESH~JATER nRu~· JUVENILE 35 JAvJ TCS • 0 
::l 

273 fRESH~/ I\ TER O~U"f JUVENILE 33 JAw TCS • rt -p. 



::t>' 

CALLAWAY ICT~YOPLANKTON BENCH DATA CD 

ALL SAMPLES 1984 ::l 
0. 
f-'· 
~ 

CID TI\XON LlfESTAGE LFNGTH SORTER IDENTfiER DATE 
IJJ IN MM INITIALS INITIALS SORTE::>: . 
N 

273 fRESHWATER DRU~.t· JUVENILE 33 JAW TCS • () 

273 fRESHWATER D~U'-1' JUVENILE 29 JAW TCS 0 
• ::l 

273 fRESHWATER D~UI.t JUVENILE 63 JArJ TCS rt 
• 

273 fRESHWATER DQU"i' JUVENILE 16 JAw res • 0. 
?73 fRESHWATER DRU'-11 JUVENILE 39 JAw TCS -• 
273 fRESHvJATER DRU"11 JUVENILE 49 JAW TCS • 273 FRES~WATER I'HUI.tt JUVENILE 50 JAW TCS • 
273 FRESHWATER DRU'-'' JUVENILE 38 JAW TCS • 
273 fRESHWATER DRU'-1; JUVENILE 27 JAW TCS • 273 fRESHWATER. ORUI.ti JUVENILE 30 JAW TCS • 
273 fRESHWATER ORU'-1' JUVENILE 17 JAW TCS • 
273 FRESHWATER DRUI.1: JUVENILE 19 JAw TCS • 
273 FRESHWATER DRUI.1! JUVENILE 2A JAw TCS • 
?73 fRESHWATER DRU"1! JUVENILE 28 JAw TCS • 
273 fRESHWATER ORU'-1· JUVENI-LE 114 JAW TCS • IJJ 

fRESHWATER DRlJ'-1: JUVENILE 
. I 273 65 JAw TCS • ~ 

273 fRESHWATER DRU"1t JUVENILE 48 JAW TCS • 0\ 

273 fRESHWATER DRU"11 JUVENILE 41 JAW TCS • 
273 fRESHWATER ORU\Ili JUVENILE 43 JAW TCS • 
273 FRESHWATER DRU\.1 JUVENILE 34 JAW TCS • 
273 fRESI-fWATER DRU"1i JUVE"'ILE 36 JAW res • 
?73 fRESI-fWATER ORlJI.ft JUVENILE 37 JAW res • 
273 FRESHWATER DRU"t' JUVENILE 33 JAW TCS • 
273 fRESHWATER DRUI.t• JUVENILE 40 JAW TCS • 
2'73 fRESHWATER I)RlJ"11 JUVENILE 27 JAW res • 
273 fRESHWATER DRlJ"t JUVENILE 32 JAW res • 
273 FRESHWATER r:>Rll"t JUVENILE 23 JAW res • 
273 . FRESHWATER DRU~' · JUVENILE 46 JAW res • 
273 fRESH~IATER DRUI.ti JUVENILE 16 JAW res • 
273 FRESHWATER ~~lJIII' JUVENILE 43 JAW res • 
?73 FRESHirJATER oqu"1' JUVENILE 28 JAr/ TeS • 
273 FRESHWATER D~W"'' JUVENILE 30 JA~J res 0 

2-r3 FRESH~JATER f) QUill! JUVENILE 32 JA~tl res • 
273 FRESt~~~ ATER DRU ~; JUVENILE 22 JAw TCS • 
2"/3 FRESHl1ATER DRU\fl JUVENILE 21 JAw res • 

------------~------



CALLAWAY IeTHYOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDEN'TFJER DATE 
I IN M'-1 INITII\~iS I"'ITIALS SORT E) 

~73 FRESHWATER DRU'i· JUVENILE 17 JAW res • 
273 FRESHWATER D~IJ'-1' JUVENILE 27 JA~'I res • 
273 FRESHWATER ORU'-1' JUVENILE 22 JAW TCS • 
273 FRESHWATER DRIJ'-1 JUVENILE 20 ,JAW TCS • 
273 FRESHWATER DRIJ~: JUVENILE 20 JAW res • 
273 FRESHWATER D~U~ JUVENILE 26 JAW Te5 • 
273 FRESHWATER I')QlJ~I JUVENILE 25 JAW res • 
273 FRESHWATER DRlJ~i JUVE"JILE 27 JAW res • 
?.73 FRESH~~ATER DRU~' JUVENILE 21 JAW res • 
?.73 FRESHI~ATER o~w~ JUVENILE 24 JAW TCS • 
271 FRESHWATER DRU'4: JUVENILE 23 JAW TCS • 
273 FRESHWATER rv.w~ JUVENILE 26 JAw TCS • 
?.73 FRESHWATER DRlJ~' JUVENILE 23 JAW TCS • 
273 FRESHWATER DRU'-1· JUVENILE 25 JAW res • to 
273 FRESHWATER ORU~! JUVENILE 68 JAw res I 

• -.1 

273 FRESHWATER [)RU~I JUVENILE 71 JAW res • -.1 

273 FRESHWATER DRU'4i JUVENILE 58 JAvJ TCS • 
2"l3 fRESHWATER DRU~' JUVENILE 59 JAW res • 
273 FRESHWATER DRU~' JUVENILE 54 JAw res • 
273 fRESHl~ArER DI:?U~I JUVENILE 52 JAW res • 
273 FRESHWATER DRU'4: JUVENILE 55 JAW TCS • 
273 fRESHWATER f)RIJ\ii JUVENILE 47 .JAW res • 
273 FRESHWATER ORU'4• JUVENILE 39 JArJ res • 
273 fRESHWATER I)RU"1 JUVENILE 41 JAW res • 2'73 FRESHWATER DRU~· JUVENILE 46 JAW TCS • ::t>o 

273 FRESHWATER DRU\1 JUVENILE 39 JAW res • 
273 FRESHWATER DRU'4i JUVENILE 37 JAvl res ro • ::l 273 ,, FRESHWATER DRU'4' JUVENILE 37 JM~ res • p. 

273 FRESHWATER I)Rl)~: JUVENILE 33 JAW res I-'· 
• :< 

?.73 fRESHWATER DRU~; JUVENILE 34 JAw TCS • to 
273 FRESHWATER DRU"1i JUVENILE 33 JAw res • . 
273 FRESHWATER f)RlJ '-1' JUVE\JILE 45 JAW res N 

• 
?.73 FRESHWATER DRU'-1· JUVENILE 22 JAw res () 

• 0 
2"73 FRESHWATER ORU'-1· JUVENILE 31 JAW TCS • ::l 

?.73 FR::SHWATER ~NU~ JUVENILE: 27 JAI~ res rt 

• 0. 



:X:. 

CD 
::l . p. 

CALLAWAY IeTrlYOPLANKTON BENCH DATA 1-'· 
X 

ALL SAMPLES 1984 
to . 

CID TAXON L'IFESTAGE LENGTH SORTER IDENTFIER DATE N 
~ 

IN M"l INITIALS INITIALS 50RTE:l 0 
0 
::l 

?13 FRESHWATER ORlJI.-1! JUVENILE 32.0 JAW res rt • -273 F~ESHWATER DRU"1i JUVEI\JILE 11.0 JAW res • p. 

FRESH~~ATER DRU\.1: JUVENILE res 
....., 

?.73 34.0 JA'il • 
273 F~ESHWATER DRU"1' JUVENILE 40.0 JAW res • 
273 FRESHWATER r) RU "1• JUVENILE 31.0 JAW res • 
?.73 F~~E5HWATER ORU'11 JUVEI\JILE 21.n JAW TCS • 
271 FRESHWATER DRU"1! JUVENILE 27.0 JAW res .. 
273 FRESI-iWATER DRU'11 JUVENILE 23.n JAW TCS • 
273 FRESHWATER I)RlJI-1' JUVENILE ?s.o .JAW TCS • 
2"73 FRESHWATER I')~IJ'>i' JUVENILE 23.0 JAVJ res • 
?73 FRESHWATER D~U\.11 JUVENILE 2B.n JAW res • 
273 CARP JUVENILE 72.(1 JA~J res • 
273 CA~P JUVENILE 34.0 JA~ res • 
~73 CA~P JUVENILE 30.0 JAW TCS • to ?."73 CA~P JUVENILE 43,0 JAtl TCS • I 

273 GIZZARD SHA!) JUVENILE 24.0 JAW res -J • co 
273 GIZZARD SHAD JUVENILE 28.0 JAw res • 
273 GIZZARD SHAD JUVENILE ?2.0 JAW TCS • 
273 GIZZARD SHAD JUVENILE 29.0 JAW TCS • 
273 SUCKER F AM I L·Y PROLARVA 4.5 JAW res • 
274 FRESHWATER nRUI.-1 JUVPJILE flo.o MALl TCS 71784· 
?..74 FRESHWATER D~lJ'1i JUVENILE 17.0 MAG res • 
274 FRESHWATER DRUI.-1· JUVE~ILE ss.o MAG res • 
274 FRESHWATER r:lRLJ\.1: JUVENILE 10,0 MAG· TCS • 
274 FRESHWATER ORU\.1: JUVENILE 34.0 MAG res • 
274 FRESHWATER ORlll.-1• JUVE~ILE 39.0 MAG res • 
274 FRESHWATER DRU\1! JUVENILE 34.0 '-1AG TCS • 
274 FR::SH~JATER DRUI.1t JUVENILE 35.0 MAG res • 
274 FRESHI~ATER DRU'1i JUVENILE 22.0 MAG TCS • 
274 FR::SHvJ A TER I')RU ~' JUVENILE : 29.0 ~AG res • 
274 FR::SHWATER DRLJ"1t JUVE"JILE lA.o MAG TCS • 
274 F"RESHvJATER r:l~U'-1 JUVE\JILE 19.0 MAG TCS • 
?.14 F'~ E S H lv A T E R [) ~ U \1 JUVPJILE 40.0 MAG TCS • 
?71-+ rR::SrH~ATER f)CW'-1, JUVP.JILE 3lo0 MAG TCS • 
2l4 FR€SH~oJATER f1~U~1: JUVENILE 27e0 MAG res • 

-------------------



CALLAWAY ICTrlVOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CTO TAXON LifESTAGE LENGTH SORTER IOENTFIER O~TE 

IN MM INITIALS INITIALS SOR-TED 

274 FRESHWATER ORUII\' JUVENILE 27 MAG TeS • 
274 FRESHWATER ORUII\; JUVE'\IILE 23 MAG TeS • 
2"74 FRESHWATER DRUI.1i JUVENILE 25 MAG TCS • 
274 FRESHWATER DRU"1i JUVENILE 23 MAG TCS • 
274 FRESHWATER DRLJII\1 JUVENILE 28 MAG res • 
?74 FRESHloiATER O~U'-1' JUVENILE 26 "iAG res • 
274 FRESHL!J AT ER ORU-1• JUVENILE 24 lviAG res • 
?.74 FRESHWATER ORU"' JUVENILE 40 MAG res • 
274 FRESHWATER DRUII\1 JUVENILE 16 MAG res • 
?74 FRESHWATER DRUI-1' JUVENILE 31 MAG res • 
274 FRESHWATER ORUII\! JUVENILE 32 MAG res • 
2'74 FRESHWATEI~ DRU'-1' JUVENILE 26 MAG res • 
?..74 FRESHl~ AT ER ORU\1• JUVENILE 30 '-1AG res • 
?74 FRESH~JATER DRU"1' JUVE'\IILE 18 MAG res • 
?.74 FRESHWATER ORU"1' JUVENILE 37 MAG res • ttl 

274 FRESHIIJATER ORU"' JUVENILE 30 MAG res I • -....! 

((74 FRESHWATER ORU"1' JUVENILE 11 MAG TeS • \0 

274 FRESHWATER DRU"1! JUVENILE 25 MAG TCS • 
274 FRESHWATER DRU\.11 JUVENILE 32 MAG TCS • 
274 FRESHWATER DRU"11 JUVP.HLE 39 MAG TCS • 
274 FRESHWATER DRU"1: JUVE'\IJLE 84 MAG res • 
274 FRESH~JATER ORU"11 JUVENILE 42 MAG TCS • 
?.74 FRESHII/ATER D~U"'' JUVE\JILE 38 MAG TCS • 
274 FRESHWATER DRU"11 JUVENILE 42 MAG· TCS • :J>' 
?74 FRESH\iATER DRU'-11 JUVENILE 41 MAG TCS • 
274 FRESHWATER ORU"1: JUVE'\IILE 42 MAG TCS • CD 

::l 
274 FRESHloiATER DRU\1' JUVENILE 36 MAG TCS • p. 

274 FRESHWATER DRU"1 JUVENILE 39 MAG res 1-'· • :>< 
?."74 FRESHWATER r1RU"1 JUVE\JILE 18 "1AG res • ttl 
274 FRESHWATER DRU'l JUVENILE 35 MAG TCS • . 
274 FRESHWATER [)~U~1' ,JUVENILE 21 MAG TCS N 

• 
?.74 FRESHWI\TER D~IJ~' JUVENILE 30 MAG res () 

• 0 
274 FR::SHWATER 0KU'4! JLJVE~ILE 19 MAG res • ::1 
?.'7 4 F'RESH\.JATER D:(IJ 1.1: JUVENILE 32 MAG res rt 

• 
2"14 FRESHWATER D;(LJ'-1' JUVE"JILE 2.3 MAG res • 

p. 



-----·-- . 

:J:o' 

CD 

CALLAWAY ICTrlYOPLANKTO~ BENCH DATA :::3 
p. 

ALL SAMPLES 1984 1-'· 
~ 

CID TAXON LIFESTAGE LENGTH SORTER IOENTFIER DATE tJ:l . 
IN M~ INITIALS INITI~LS SORT E) N ....... 

(l 

274 FRESHWATER f)CHJ~: JUVE"JILE 31 MAG TCS 0 • :::3 
274 FRESrlWATER nRU'-1: JUVENILE 19 MAG TCS • rT -?74 FRESHWATER DRU~ JUVENILE 32 MAG TCS • p. 

2"74 FRESHWATER o~u~: JUVENILE 21 MAG TCS • 
274 FRESHWATER DRl.J'-1: JLJVE\IILE 42 MAG· TCS • 
274 FRESHWATER DRUI1 JUVE'IJILE 17 4AG TCS • 
?..74 FRESHWATER DRU\.1' JUVENILE 32 MAG TCS • 
274 FRESH~JATER DRlJ\.1' JUVE"JILE 33 MAG TCS • 
274 FRESHWATER o~u~· JUVE\IILE 22 MAG TCS • 
274 FRESHWATER ORU'-11 JUVENILE 23 MAG TCS • 
274 FRESHWATER D~U\.1! JUVE"JILE 36 4AG TCS • 
274 FRESHWATER DRU'-1' JUVE"JILE 30 MAG TCS • 
2"74 FRESHWATER DRU"1 JUVENILE 28 MAG TCS • 
274 FRESHWATER rvw~: JUVE~JLE 27 MAG TCS • 
2"74 FRESHWATER [')RlJ~' JUVENILE 19 MAG TCS • tJ:l 

274 FRESHWATER D~lJ"1' JUVENILE 21 MAG TCS I 
• OJ 

?.74 FRESHWATER D~U"1i JUVE~ILE 42 MAG TCS • 0 

274 FRESHWATER DRU\11 JUVE"JILE 15 MAG TCS • 
?..74 FRESHWATER DRU\1' JUVE"JILE 17 MAG . TCS • 
?..74 FRESHWATER DRLJ~· JUVE\IILE 17 MAG TCS • 
274 FRESHWATER DRU~· JUVE"JILE 19 MAG TCS • 
274 FRESHWATER DRU'-11 JUVE\IILE 32 MAG TCS • 
?.74 FRESHWATER DRU1r1' JuVENILE 25 MAG TCS • 
274 FRESHWATER DRU~' JUVENILE 30 MAG TCS • 
274 FRESHWATER DRlJ\1 JUVENILE 27 MAG TCS • 
2'74 FRESHWATER fJRUir1· JUVENILE 35 MAG TCS • 
?.74 FRESHWATER ORU'-1' JUVENILE 21 MAG TCS • 
?.14 FRE5HIIJATER ORU\.11 JUVENILE 41 MAG TCS • 
274 FRESHvl ATER DRU"11 JUVENILE 51 MAG TCS • 
274 F'RESHl~ATER DRU'-1• JUVENILE 46 MAG TCS • 
274 FRESHWATER DRU'-1 JUVE!I.JILE 40· MAG TCS • 
274 FRESHWATER r>RU"1 JUVENILE 40 MAG TCS • 
274 FRESHWATEQ DRU~: JUVENILE 42 MAG res • 
274 FRESHwATER DRU'-1! JUVENILE 31 f.iAG TCS • 
?.74 FRESHwATER D;;?U1.1· JUVENILE 25 ~AG res 0 

-------------~-----



CALLAWAY ICTrlYOPLANKTO~ BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER DATE 
IN M'-1 INITIALS INITIALS SORT Eel 

274 FqESHWATER oqu~i JUVE~ILE so MAG TCS • 
?.74 FRESHWATER DRU~I JUVE'JILE 40 MAG TCS • 
2'14 FRESHWATER O~U"l' JUVE'JILE 34 MAG TCS • 
274 FRESHWATER DRU"l' JUVE!\JILE 35 MAG TCS • 
274 FRESHWATER DRU~I JUVE~ILE 31 4AG res • 
274 FRESH\'JATER [)~U"l' JUVENILE SJ MAG res • 
274 FRESH~IATER [)~U "1: JUVENILE 15 MAG res • 
2'74 FRESHWATER n~u~· JUVENILE 16 MAG res • 
274 FRESHWATER DRIJ~I JUVENILE 15 MAG TCS • 
274 FRESHWATER oqu"l~ JUVE'JJLE 27 MAG TCS • 
274 FRESHWATER ORU"l JUVENILE 25 MAG res • 
?.74 FRESHWATER n•w~-1 JUVENILE 22 '-lAG TCS • 
274 FRESHWATER DRU~ JUVENILE 26 MAG res • 
?.74 P~ESHWATER DRU'-1, JUVENILE: 31 '-lAG TCS • 
274 FRESHWATER ORU '-11 JUVENILE 33 4AG res ttl 

• I 

274 FRESHWATER DRU"i: JUVE"JILE 52 MAG TCS • (X) 

274 fRESHWATER D~lJ~, JUVENILE 41 MAG res 
f--1 

• 
274 FRESH~~ATER DRU~1 JJVENILE 25 MAG res • 
?.74 FRESHWATER O~UW JUVENILE 53 MAG TCS • 
274 FRESHWATER D~U'-11 JUVENILE 42 MAG TCS • 
274 FRESHWATER nRU--1 JUVEI\JILE. 31 MAG res • 
?.74 FRESH~lArER DRU~· JUVENILE 35 MAG TCS • 
27l+ FRESHWATER DRLJ"ii JUVENILE 29 MAG res • 
274 FRESHWATER ORU~I JUVENILE 42 MAG TCS • 
274 FRESHWATER ORU..,I JUVE\IILE 16 MAG TCS • ;J>I 
274 FRESHWATER DRU..,, JUVENILE 38 MAG TCS • 
2'74 FRESHWATER DRUI.i' JUVENILE 26 MAG TCS • CD 

274 FRESHWATER O~W'-11 JUVENILE 27 MAG res • ::1 
0.. 

?.74 F~ESHWATER ORU~' JUVENILE 30 MAG res • 1-'· 

?74 FRESHWATER DRU~I JUVE"JILE 16 MAG TCS ~ 
• 

274 fRESrlWATER n~U~' JUVPJILE 16 "'1AG TCS ttl • • 
274 FRESHWATER ORU~; JUVENILE 31 ~AG TCS • N 

........ 
274 FRESHWATER DRU~! JUVE"JILE 32 4AG res • 0 

274 FRESHWAYER DRU'-1! JUVE\JILE 32 MAG TCS • 0 
::1 

274 FRESH~JI\TEf~ D~U\11: JUVP.JILE 24 ~1AG res • rt 

0.. 
'-' 



)>o 
'0 

CALLAWAY ICT~YOPL~NKTO~ BENCH DATA (I) 

::l ALL SAMPLES 1984 p. 
1-'· 
~ 

r.ID TAXON LIFESTAGE LENGTH SORTER IDENTF"IER DATE 
ttl IN M'-1 INITIALS INITIALS SORTED . 
1\J 

274 fRESHW~TER D~U"i, JUVENILE 36 MAG TCS • () 

274 fRESHWATER DRU"i. JUVENILE 14 MAG res 0 
• ::l 

?.74 fRESHWATER 0KU"11 JUVENILE 16 MAG TCS rt • -274 fRESHWATER DRU"i' JUVENILE 27 MAG TCS • p. 

?.74 fRESHWATER DRU"1 JUVENILE 31 MAG res • 
274 fRESHWATER DRU"i JUVENILE 32 MAG TCS • ?.74 fRESH~JATER I)~LJ"1 JUVE"-JILE 22 MAG TCS • 
?.74 FRESHWATER DRU"i' JUVPHLE 26 MAG TCS • 
?..74 fRESH~~ATER r)~IJ "1: JUVENILE 29 MAG TCS • 
27'• fRESHWATER ORU"1 JUVE"-JILE 23 MAG TCS • 
214 CA~P JUVENILE 105 MAG TCS • 
?.74 CARP JUVENILE 38 MAG TCS • 274 CA~P JUVENILE 38 MAG res • 
?.74 CA~P JUVENILE 34 MAG TCS • 
274 GIZZARD SHAD JUVENILE 23 MAG TCS • 274 GIZZARD SHAO JUVENILE 27 MAG TCS ttl • I 274 GIZZARD SHAI') JUVENILE 31 MAG TCS • CX> 

274 GIZZARD SHAD JUVENILE 38 MAG TCS 1\J 

• ?74 GIZZARD SHAI) JUVENILE 52 MAG TCS • 
274 GIZZARO SHA'J JUVENILE 22 MAG TCS • 
?.75 CA~P JUVENILE 67 JAW TCS 71884 
275 CARP JUVENILE 57 JAfl res • 
275 CARP JUVENILE 53 JAwl TCS • 
2'75 CA~P JUVENILE 39 JAW TCS • 
275 CA~P JUVENILE 43 JAW TCS • 
275 CA~P JUVENILE 40 JAW res • 
275 CAiP JUVE"JILE 37 JAW TCS • 
?.75 CARP JUVENILE 

... 

35 JAW TCS • 
275 CARP JUVENILE ·33 JAW TCS • 
275 CA~P JUVENILE 33 .JA~J TCS • 
275 CA~P JUVENILE 29 JAW TCS • 
?75 fRESHloJATER n~U"i' JUVENILE 63 JAW TCS • 
275 FRESHWAIER [')~U~: JUVENILE 34 JA~J TCS • 
?.15 fRESHWI\TER r)'<tJ \II' JUVENILE ' 35 JAW res • 
;?75 FRESdWATER ()~U"il JUVENILE 22 JA'IJ TCS • 

---------------~---



C~LLAwAY ICTrlVOPLANKTO~ BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LH'ESTAGE LENGTH SORTER IDENTFIER DATE 
IN M~ INITIAL,S INITIALS SORTED· 

?75 fRESHWATER DRU"1! JUVE~ILE 29 JAW TCS • 
275 FRESHWATER ORU"i! JUVE~ILE 18 JAw TeS • 
275 FRESHWATER DRUI1i JUVENILE 19 JA'rJ TCS • 
275 FRESHWATER DRU'-11 JUVEt>.jiLE 67 JAW TCS • 
275 FRESHwATER DRU'-11 JUVENILE 57 JAW TCS • 
275 FRESHWATER DRU"tt JUVENILE 53 JAW Tes • 
?75 FRESHWATER [')QlJ'-11 JUVENILE 39 JAW TCS • 
275 FRESHWATER DRU"t! JUVENILE 43 JAW TeS • 
?75 FRESHWATER DRU"11 JUVENILE 40 .JAW TCS • 
2'75 FRESHI.JATER DRIJ '11 JUVENILE 35 JAW TCS • 
275 FRESHviATER I)RU"il JUVE~ILE 33 JAW res • 
275 FRESHWATER DRU\11 JUVENILE 33 JAw res • 
2"!5 FRESH~.JATER DRU"tl JUVE~ILE 29 JAW TCS • 
275 FRESHWATER DRU"1i JUVE!\JILE 63 JAw res • 
275 FRESHWATER ORU"1' JUVENILE 16 JAW TCS • tl:l 

275 F'RESHWATER D'Wiot! JUVENILE 39 JAW res 
I 

• CXl 

?75 FRESHWATER DRU"i' JUVENILE 16 JAw TCS w 
• 

275 F'RESHWATER D~Uiot' JUVENILE 19 JAw TCS • 
275 FRESHWATER ORU"11 JUVENILE 49 JAW res • 
~75 FRESHWATER DRU"1 JUVENILE so JAw TCS • 
?l5 FRESHWATER ORU'-1, JUVE~ILE 38 JAw TCS • 
275 FRESH\oJATER DRU'-1 JUVENILE 27 JAw res • 
275 FRESHWATER DRlJI.1i JUVENILE 30 JAw res • 
275 FRESHWATER D~U'1r JUVE~ILE 17 JAw TCS • 
275 FRESHW.ATER DRU"1' JUVE~ILE 19 JA~I res • 
275 FRESHWATER DRU\.11 JUVENILE 28 JAw TCS • ~ 
?75 FRESH\oJATER DRlJ '11 JUVENILE 28 JAw res • 
275 FRESHWATER DRU~t-1 1 JUVEt>.jJLE 27 JAw TCS • CD 

275 FRESHWATER DRU\.1 1 JUVEt-.JILE 30 JAW TCS !:l 
• p. 

275 FRESHwATER DRU\1' JUVENILE 29 JAw TCS ~-• :><: 

275 FRESHWATER [)RlJ\.11 JUVE"'ILE 31 .JAW res • 0:1 
2 75 fRESHWATER DRU~I JUVENILE 33 JAw res • . 
?.'75 FRESHWATER D~W'-1' JUVENILE 28 JAW res N 

• 
275 FRESHWATER [)RlJ "1' JUVENILE 27 JAW res • () 

275 FRESH\~ 1\ TER I')RlJ~ JUVEt-.JILE 25 JAW TCS 
0 

• tl 
rt -
0.. 



:t>' 
'd 

(D 

CALLAIIJAY ICT~YOPLANKTO~ BENCH DATA :::3 
p, 

ALL· SA~PLES 1984 1-'· 
X 

CID TAXON LIFESTAGE LENGTH SORTER. IOENTFtER DATE o:J . 
IN M~ INITil\L5 INITIALS SORTE:-> N 

0 
7175 FRESHWATER D~HJ'-11 JUVENILE 28 JAW TCS • 0 

::l 
275 FRESHWATER ORLJ'-1 JUVE"'ILE 29 JAW TCS • rt 

?75 FRESHWATER [)RU"11 JUVE~ILE 23 JAW TCS -• p, 
275 FRESHWATER DRll'-1 1 JUVE~ILE 29 JAw TCS ~ 

• 
275 FR~SHWATER DRU'-1 JUVENILE 21 JAw TCS • 
~75 FRESHWATER ORU'-1 JUVE~ILE 21 JAW TCS • 
?75 FRESHL-IATER ORU'-1' JUVE'!ILE 22 JAW TCS • 
275 FRESHWATER ORU'-1' JUVE~ILE 25 JAW res • 
?75 FRESHWATER f) RU '-11 JUVENILE 24 JAW res • 
275 FI~ESHWATER ORU"' JUVE~ILE 24' JAvJ res • 
275 FRESH\o/ATER D~U"1• JUVENILE 23 JA1·J TCS • 
?75 FRESHWATER DRU"1i JUVENILE 22 JAW TCS • 
?75 FRESHWATER ()RU'-1' JUVE~ILE 25 JAW TCS • 
2'75 FRESHvJATER ORU"1i JUVENILE 19 JAW TCS • 
?-75 FRESHWATER DRU'-1: JUVENILE 26 JAw res • o:J 
275 FRESHWATER DRUII4 JUVENILE 28 JAw TCS I • 00 
275 FRESHWATER DRU"1 JUVENILE 22 JAW TCS • ,j:>. 

275 FRESHWATER DRU"11 JUVENILE 22 JAW TCS • 
275 FRESHWATER ORU"11 JUVE~ILE 23 JAtJ TCS • 
275 FRESH~~ATER O~U"1r JUVE"'ILE 20 JAW TCS • 
275 FRESHWATER DRU'-1' JUVENILE 22 JAW TCS • 
275 FRESHl~ATER I)RU"1 JUVENILE 23 JAW TeS • 
275 FRESHI~ATER nRU'-1' JUVENILE 24 JAW TCS • 
275 FRESH~JATER ORU"1' JUVENILE 20 JAW TCS • 
275 FRESHWATER ORU"1: JUVE"'JILE 22 JAW TCS • 
275 FRESHWATER f)RU._,, JUVENILE 22 JAW TCS • 
?75 FRESHWATER f)~U"1 JUVENILE 21 JArJ TCS • 
275 FRESHW4TER oqu"1 JUVENILE 19 JAW TCS • 
2'15 FRESHWATER DRU'-1. JUVE"'ILE 23 JAW TCS • 
275 fRESHvJATER DRU\.1, JUVE~ILE 18 JAw TCS • 
?.75 fRESHWATER ORU'-11 JUVENILE 14 JAvl TCS • 
2'75 fRESHvJAT ER r)QlJ...,I JUVENILE 22 JAtJ res • 
275 F'RESH~J ATER r)rW"1 JUVENILE 17 .JAW TCS • 
275 rR::SH~JATER f)~U\1' JuVENILE 21 JAw TCS • 
?.75 fRESH~4ATER DRIJ~ JUVENILE 25 JAv-J TCS • 

-------------------



CALLAWAY IeTHYOPLANKTO~ BfNeH DATA 
ALL SAMPLES 1984 

CID TAXOt-.J LIFESTAGE LENGTH SORTER IDENTFIER DATE 
IN M~ INITIALS INITIALS SORTED 

?.75 FRESHWATER D~lJ"1! JUVE~ILE 18.0 JAW TCS • 
275 FRESHWATER DRU"1' JUVENILE 19.0 .JAw res • 
?.75 FRESHWATER D~lJ"i' JUVENILE 23.0 JAw res • 
275 FRESHWATER D~lJI-1! JUVENILE 20.0 JAW res • 
27S FRESHWATER DRU"i' JUVENILE 19.0 JAW TeS • 
275 FRESHWATER DRU"1• JUVENILE 18.0 JAW TCS • 
275 FRESH~JATER DRU'-1 JUVE'JILE 23.0 JAW res • 
275 FRESHWATER o~u~· JUVENILE 22.0 JA~~ res • 
275 FRESHWATER DRU~ JUVENILE 24.0 JAW res • 
?75 FRESHWATER D~U'-1 1 JJVENILE 19.0 JAW res • 
?.75 FRESHl~ ATER ORU"11 JUVE~ILE 60.0 JAW res • 
?.15 FRESHWATER DRU"1' JUVENILE 16.0 JAW TeS • 
275 P~ESHWATER DRU"1' JUVENILE 29.0 JArl res D 

275 FRESHWATER I)RU"11 JUVENILE 2B.o JAw res • 
?.75 FRESH\>JATER ORU"1: JUVENILE 25.0 JAvJ res • 
275 FRESHWATER nRU'-11 JUVE'JILE 33.0 JAW TCS • ttl 

2"75 FRESH\.JATER D"Wiili JUVENILE 25.0 JAW TCS I 
• CX> 

?.15 FRESHWATER DRUI-1: JUVENILE . 23.0 .JA\~ TCS Ul • 
275 FRESHl~ATER DRUI.i! JUVENILE 23.0 JAW TCS • 
?.75 FRESH\>J ATER DRlJ"'! JUVENILE 36.0 JAw TCS • 
?75 FRESH~JATER DRUI-11 JUVENILE 32.0 JAW TCS • 
275 FR::SHWATER DRUI-11 JUVE~ILE 30.0 JAw TCS • 
275 FRESHWATER DRU"1! JUVENILE 52.0 JAW res • 
275 FRESH~JATER f)RUI.it JUVENILE 23.0 JAW TeS • 
?.75 FRESHWATER Dqll"1' JUVE·'JILE 25.0 JAW TCS • 
275 FRESH~JATER DRU~· JUVENILE 23.0 JArJ TCS • 
275 BLUEGILL JUVE~IILE 32.0 JAW TCS • ~ 275 GIZZARD SHA~ JUVENILE 28.0 JAW TCS • 
275 GIZZARD SHAD JUVE~JLE 31.0 JAw TCS • (D 

?.75 GIZZARD SHAD JUVENILE 23.0 JArl res ::l 
• 0.. 

275 SUCKER FAMILY PROLARVA 4.5 JA~J res • 1-'· 
:>< 

?16 CA""P JUVENILE 114.0 JAW TCS • 
JUVENILE 6S.o JA~~ TCS 

ttl 
'?76 CA~P • 
276 CA=<P JLJVE·'JlLE 48,0 JAW TCS N 

• 
?.76 CA~P JUVENILE 41.0 JA~·J TCS • 0 

0 
::l 
rt 

0.. 



:Po 
'0 

CALLAWAY ICTrl~OPLANKTO~ BENCH DATA ro 
::_j 

ALL· SAMPLES 1984 p. 
I-'· 
~ 

CID rAXO~ LIFESTAGE LENGTH SORTER IDENTFIER DATE b:J 
IN MM INITIALS INITIALS SORTED 

N 

276 CA~P JUVENILE 43 JAW TCS () 

• 0 

276 CA~P JUVENILE 34 JAvJ TCS ::_j 
• rt 

?.76 CA~P JUVENILE 36 JAW TCS • -
276 CA~P JUVENILE 37 JAW TCS 

p. 
• ~ 

276 CA~P JUVE~ILE 33 JAW res • 
276 CARP JUVE~ILE 40 JAW TCS • 
276 CAqp JUVENILE 27 JAW TCS • 
276 CARP JUVENILE 3'2 JAw TCS • 
276 CARP JUVE~ILE 23 JAw TCS • 
276 FRESHWATER DRU~' JUVENILE 46 JAW res • 
?.76 fRESHV.JATER DRU'-1' JUVENILE 16 JAW TCS • 
?76 FRESHWATER ORU'-1' JUVEI\IILE 43 JAW TCS • 
276 FRESHWATER DRlJ'-1: JUVENILE 28 JAw TCS • 
?.76 FRES11WATER DRU~ JUVE"JILE 30 JAw res • 
276 FRESHWATER D~U~ JUVENILE 32 JAW res • b:J 
276 FRESHWATER DRlJ'-1! JUVE~ILE 22 JAW TCS • I 

276 fRESHWATER DRU'-1' JUVE"JILE 21 JAw res ()) 

• (j\ 

276 FRESHWATER DRU~· JUVENILE 67 JAw res • 
?76 fRESHWATER !)RlJ~i JUVENILE 57 JAW res • 
276 FRESHWATER DRU'-1! JUVE"JILE 53 JAW res • 
276 FRESHWATER DRU'-1: JUVENILE 39 JAw TCS • 
276 FRESHWATER DRU\11 JUVE~ILE 40 JAw res • 
?..76 PRESHWATER DRU\1· JUVENILE 37 JA'fl res • 
?.76 FRESHWATER DRU'-1! JUVENILE 35 JA'fl res • 
?.76 FRESHWATER ORUW JUVENILE 33 JAw TCS • 
276 FRESHWATER ORU'-1' JUVENILE 33 JAw TCS • 
276 FRESHWATER ORU'•1: JUVENILE 29 JAW TCS • 
276 FRESHWATER D~UI4: JUVENILE 63 JAW res • 
?.76 FRESHWATER DRU'-1! JUVENILE 16 JAW TCS • 
276 fRESHWATER DRU'-1· JUVENILE 39 JAW TCS • 
276 fRESHWATER n~u'-1· JUVENILE 49 Jl\w TCS • 
276 fRESHWATER D'WI4! JUVP.JILE so JAW TCS • 
?..76 FRESHWATER o~u~ JUVEr-.JILE 38 JAvJ TCS • 
276 fRESHWATER I)~U~ JUVENILE 2"1 JAW res • 
276 FR~SHWf\TER D~IJ~ JUVE~ILE 30 JA~I TCS • 

-------------------



CALLAWAY IeTH¥0PL~NKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESrAGE LENGTH SORTER IDENTFIER DATE 
IN MM INITIALS INITIALS SORTE!) 

276 FRESHWATER ORU ...,, JUVENILE 17 JAW res • 
2"/6 FRESHWATER [)qlJ'-1; JUVENILE 19 JAW res • 
276 F"RESHWATER DRUI.il JUVE\JILE 28 JAw res • 
'?76 FRESHWATER f)RU'-11 JUVE~ILE 28 JAw res • 
276 FRESHWATER DRUI.i' JUVENILE 114 JAW res • 
276 FRESHWATER DRLJI.i! JUVE"'ILE 65 JAW res • 
?76 FRESHWATER DRUI.i' JUVP.ULE 48 JAw res • 
?76 FRESI-iWATER nRu"'; JUVENILE 41 JAW res • 
276 FqES"·h~I\TER DRU"'' JUVENILE 43 JAw res • 
?76 FRESHWATER DRU"'; JUVENILE 34 JAW res • 
276 FRESHWATER oqu'-1· JUVENILE 36 JAW TeS • 
276 FRESHWATER DRU"'' JUVE...,ILE 37 JAW res • 
276 FRESHWATER ()RU"'' JUVENILE 33 JAW res • 
276 FRESHWATER DRU\1' JUVEt\JILE 40 JAW res • 
276 FRESHWATER DRU"'i JUVENILE 27 JAW res • Ill 
276 FRESHWATER !)RUlli~ JUVENILE 32 JAw res • I 

276 FRESHWATER ORU'>1' JUVENILE 23 JAW res CX> • -....1 

276 FRESHWATER ORU"'' JUVENILE 46 JAW TeS • 
276 FRESHWATER nRul.i: JUVENILE 16 JAW res • 
?.76 FRESHWATER DRU\1' JUVENILE 43 JAw res • 
276 FRESHl~ATER [)RlJ"': JUVENILE 28 JAw res • 
?.76 FRESrlWATER DRU\1• JUVENILE 30 JAW res • 
276 FRESHWATER ORU"'' JUVENILE 32 JAW res • 
276 FRESHWATER ORUI.1 JUVENILE 22 JAW res • 
276 FRESHWATER DRUI.1' JUVENILE 21 JAW res • 
276 FRESHWATER ORU\1: JUVENILE 17 JAw res • 
276 fRESHWATER DRU\11 JUVENILE 27 JAW TeS • :l:>' 
?.76 FRESHWATER ORU\41 JUVENILE 22 .JAw res • 
276 FRESHWATER DRU"1· JUVENILE 20 JAVJ res • CD 
276 fRESH~JATER DRU\11 JUVENILE 20 JAW TeS • !:l 

0. 
276 fRESH~~ A TER f)C~U \11 JUVE"JIL£ 26 JAW res ' 1-'· 

276 FR~SHWATER r)RLJ.., 1 JUVENILE 25 JAW TCS :>< 
• 

276 F'RESI-l~JATER nqU~· JUVENILE 27 JAW res to • 
276 FR~SHWATER DtW\11; JUVENILE 21 JAW TCS • N 

?76 fR~SrlWATER D~U'-1· • JUVENILE 24 JAW res • () 

0 
!:l 
r1" 

0. 
......... 



::r:-

CI\LLAWAY ICT~YOPLI\NKTON BENCH DATA CD 
::l 

ALL SAMPLES 1984 p, 
1-'· 
~ 

CJD TAXON LlfESTAGE LENGTH SORTER IDENTF'JER DATE 01 
IN MM INITIALS INITIALS SORTED . 

[\.) 

?76 FqESHWATER ORU~' JUVENILE 23 JAw TCS 0 
• 0 

?.'76 F~ESHWATER O~LJ"1• JUVE"'ILE 26 JAW TCS ::l • rt 
276 FRESHwATER 0~11"1; JUVE~ILE 23 JAw TCS • -
?.76 FRESHWATER DRLJ~I JUVENILE 25 JAw TCS p, 

• ~ 

276 FRESHWATER r>RU'-1! JUVE~ILE 68 JAw TCS • 
276 FRESHWATER D~lJ'1· JUVE~ILE n JAw res • 
2'76 FRESHWATER D~U'1· JUVENILE 58 JAW TeS • 
276 F~ESHWATEI~ I)RU•f JUVENILE 59 JAw res • 
?..f6 F~ESHwATER D~U'-1 JUVE~ILE 54 JAW TCS • 
?76 FqESHWATER I)RU~i JUVE~ILE 52 JAW res • 
?.76 FRESHWATER DRU-1: JUVENILE 55 JAW TeS • 
?76 FRESHWATER DRLJ'-1! JUVE~ILE 47 JAw res • 
?76 fC.IESHWATER f)RLJ'-1: JUVE'JILE 39 JAW TCS • 
276 FRESHWATER f)qll'1' JUVENILE 41 JA~ res • 
?.76 FRESHWATER 0Rll"1' JUVENILE 46 JAw res • 01 ?.76 FRESHWATER DRU'1· JUVENILE 39 JAW TCS • I 
?..76 FRESH~IATER ORU~· JUVE\IILE 37 JAW TCS 00 • 00 
276 FRESHWATER DRU'-11 JUVPJILE 37 JAW TeS • 
276 FRESHWATER D~UI4• JUVENILE 33 JAw TCS • 
27h FRESHWATER D~UI4' JUVENILE 34 JAW res • 
276 FRESHWATER DRU14 JUVENILE 33 JAW TeS • 
?.76 FRESHWATER DRLJ'1i JUVENILE 45 JAW TeS • 
276 FRESHWATEf~ DRUI41 JUVENILE 22 JAW res • 
?76 FRESHWATER DRU~· JUVENILE 31 .JAw res • 
276 FRESH~IATER DRll'1' JUVENILE 27 JAw res • 
276 FRESHWATER f)RUII1: JUVENILE 32 JAW res • 
276 FRESHWATER DQLJ"1' JUVP.JI,LE 31 JAw res • 
276 F" R E5Hl4l\ T ER DRU'-1: JUVENILE 34 JAw TCS • 
?.76 FRESHWATER DRU"1 JUVENIU:: 40 JAW TCS • 
276 fRESHWATEf~ I)QLJ~: JUVENILE 31 JAw TCS • 
276 F"RESH~~ATER O~U"1 JJVENILE 27 JAW TCS • 
276 F'RESH~JATER r)RU'-1· JUVENILE 21 JAw res • 
?.76 FR~SHWATER D~ll'4: JUVENILE 23 JAW res • 
?76 FRESHWATER l'l~IJ'-1' JUVENILE 25 JAW res • 
?76 F"RESHl~ ATER n:w ~ JL.JVE\JILE 23 JA~~ TCS • 

-------------------



CALLAWAY ICTHYOPLANKTO~ RENCH DATA 
ALL SAMPLES 1984 

CID TAXO~ LlfESTAGE LENGTH SORTER lOENTfiER DATE 
IN M"1 INITIALS INITIALS SORTED 

276 fRESHWATER DRlJ'-1' JUVE~ILE 28 ,JAW TCS • 
276 FRESHWATER D~U"ii JUVE"'ILE 26 JAw res • 
276 fRESHWATER O~U'1 1 JUVE"'ILE 24 JAW TeS • 
276 fRESHwATER DRU'1' JUVENILE 40 JAW TCS • 
276 fRESHWATER ORU\11 JUVENILE 16 JAW res • 
276 fRESHWATER ORlJ\11 JUVE'JILE 31 JAW res • 
276 fRESHWATER D~U'1! JUVENILE 32 JAW TeS • 
?.76 FRESHWATER ORU '1' JUVE!\JILE 26 JAw TeS • 
276 fRESHWATER DRU'11 JUVENILE 30 JAW TeS • 
276 fR::SHWATER DRU'1· JUVE'JILE 18 JAW TCS • 
?76 fRESHWATER DRUW JUVENILE 37 JAw res • 
2'76 FRESHWATER ORU"1 JUVENILE 30 JAW TeS • 
276 fRESHWATER DRU ~' JUVENILE 31 JAw TeS • 
276 fRESHWATER ORU'-1 JUVE~ILE 25 JAw res • 
276 fRESHl.JATER D~U'-1' JUVENILE 32 JAW res • 00 

I 

276 F'QESHi~ATER ORU'-1' JUVE!\JILE 39 JAW TCS • CXl 

276 fRESHWATER DRU'-1! JUVENILE '84 JAW res 1.0 

• 
276 fRESHi.JATER DRUio11 JUVENILE 42 JAw res • 
276 fRESHWATER ORUio11 JUVENILE 38 JAw res • 
276 fRESHrJATER ORU'-11 JUVENILE 42 JAW res • 
?76 fRESHWATER DRU'-11 JLIVENILE 41 JAW res • 
?.76 FRESHWATER DRU'-1' JUVENILE 42 JAW res • 
276 FRESHWATER DRU'11 JUVE\IILE 36 JAW res • 
276 FRESH~IATER D~U"1 1 JUVENILE 39 JAW TeS • 
276 fRE5HioJATER rHhJ'1' JUVENILE 18 JAW res • 
276 FRESrlWATER DRU'11 JUVENILE 35 JAw TeS • ::t>' 

276 f~ESH\IJATER DRU'-1' JUVENILE 21 JAw res • 
276 FRESHWATER ORU'-1' JUVENILE 30 JAw res • ('[) 

276 fRESrl\.JATER DRUI.1' JUVENILE 19 JAw res ::s 
• p. 

276 FRESHWATER ORU"1 JUVENILE 32 JAW res 1-'· • X 
2'76 FRESHvJATER o~uw JUVE"'ILE 23 JAW res • 00 
?.76 FRESH\.JATER ORlJ'-11 JUVENILE 31 JA\~ res • . 

rRESHwATER r')RU~f JUVENILE 19 JAvJ res N 

276 • .-... 

?.76 FRESHWATEr~ nqu1.1 JUVENILE 32 JM~ res • () 
0 

?.76 FRESHWATER D~UI-1: JUVENILE 21 JArJ TCS • :J 
rt 

p. 
.._.. 



-------------------



CALLAWAY ICT~YOPL~NKTON BENCH DATA 
ALL· SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SOIHE~ IOENTflER DATE 
IN MM INITIALS INITIALS SORTED 

276 GIZZARD SHAD JUVE"'ILE 24.0 JA~>J TCS • 
276 GIZZARD SHAD JUVENILE 23.0 JAW TCS • 
276 GIZZARD SHAD JUVENILE 26.0 JAW TCS • 
276 GIZZARD SHAD JUVENILE 23.0 JAW TCS • 
276 GIZZARD SHAD JUVE"JILE 25.0 JAW TCS • 
276 ~1\IN·'W F'AM~ILY PROLA~VA 6.1 JAw TCS • 
?.76 SUCKER FAMIL!Y PROLA~VA 7.3 JAW TCS • 
276 SU\IFISH FAMILY JUVENILE 18.8 JAW TCS • 
276 SU\IFISH FA"1ILY JUVENILE 13.4 JAw TCS • 
276 SUCKER F'A 1-IILY PROLA~VA 4.4 JAW TCS • 
277 CA~P JUVENILE 69.0 JAw TCS 71884· 
277 CARP JUVENILE 76.0 JAW TCS • 
?71 CA~P JUVENILE 68.0 JAW TCS • 
277 CA~P JUVENILE 71.0 JAW TCS • 
277 CA~P JUVENILE sa.o JAW TCS • OJ 277 CARP JUVENILE '59.0 JAW TCS • I 

?..77 CARP JUVE"'ILE 54.0 JAW TCS ~ • I-' 
277 CARP JUVENILE 52.0 JAW TCS • 
277 CA~P JUVENILE ss.o JAW TCS • 
?77 CARP JUVENILE 47.0 JAW TCS • 
?71 CA~P JUVENILE 39.0 JAW TCS • 
277 CARP JUVENILE 41.0 JAW TCS • 
?TI CARP JUVEI\,IILE 46.0 JAW TCS • 
?.77 CA~P JUVENILE :19.0 JAW TCS • 
?77 CARP JUVENILE 37.0 JAW TCS • 
?77 CARP JUVEI\,IILE :n.o JAW TCS • !!>' 
277 CARP JUVE'JILE 33.'0 JAw TCS • tO 

tO 
277 CA~P JUVENILE 34.0 JAW TCS • CD 

?77 CA~P JUVENILE 13.0 JAvl TCS :J • p. 
277 F~ESHWATER DRU'-1· JUVENILE 45.0 JAW TCS • 1-'· 

>< 277 FRESHWATER D>W\1 JUVENILE 22.0 JAvl TCS • 
?.77 F'RESH~l ATER oqu..., JUVENILE 31,0 JAfJ TCS 

OJ 
• 

277 F'RESHWATER I')Rll'-1· JUVENILE 27.0 JMJ res N • 
?.77 F ~~ E S H 1~ ATE R o~:w~ JUVE~ILE 32.0 JAW TCS • 0 

?.77 FRESHWATER DRlJ'-1' JLIVENILE 31,0 JA~~ TCS 0 
• !j 

rt 

0.. 



:J>o 

CALLAWAY ICTH~OPLANKTON BENCH DATA (!) 

ALL SAMPLES 1984 ::l 
p. 
1-'· 
~ 

CID TAXON LlfESTAGE LENGTH SORTER IDENTfiER DATE 
OJ IN M~ INITIALS INITIALS SORTED . 
N -277 fRESHWATER f)qLJ~! JUVEt-..IILE 34 JAW TCS • () 
0 277 fRESHl.JATER D~W~' JUVE~ILE 40 JAW TCS • ::l 

271 f~ESHWATER DRU"1· JUVENILE 31 JAW res rt • -277 f~ESHWATER DRU"1• JUVENILE 27 JAW TCS • p. 

277 FRESHWATER DRU 1.11 JUVENILE 27 JAW TCS • 
?11 FRESHWATER ORU~· JUVENILE ?.3 JAw TCS • 
277 fRESHWATER [)RU"11 JUVENILE 25 JAVJ TCS • 
?.17 FRESHWATER DRU"1! JUVENILE 23 JAW TCS • 
277 FRESHWATER ORU\.1' JUVENILE 28 JAW TCS • 
?71 FRESI-iWATER DRU'-1' JUVENILE 26 JAW TCS .. 
?.11 FRESHWATER [')RU~ JUVENILE 24 JAW TCS • 
277 GIZZARD ~HAD JUVEt-..IILE 34 JAW TCS • 
27H fRESHWATER ORU"1' JUVENILE 40 JAw res 71884 
27A FRESHWATER DRlJ'1i JUVPHLE 16 JAW res • 
278 FRESHWATER DRU~' JUVENILE 31 JAW res • 
278 FRESH~IATER DRUIII JUVENILE: 32 JAW TCS • OJ 

I 
27H fRESHWATER I')RlJ\.1! JUVENILE 26 JAW TCS • 1.0 

278 FRESHWATER ORlJ\111 JUVE"'ILE 30 JAW res N 

• 
278 FRESHWATER DRU'-1' JUVE~ILE 18 JAw ·res • 
278 FRESHWATER ORU"1 JUVENILE 37 JAW TCS • 
2f8 FRESHWATER ORU\.11 JUVENILE 30 JAW TCS • 
27t:3 FRESHWATER DRU"1• JUVENILE 31 JAW TCS • 
(!"78 FRESH~IATER ORU~ JUVE"'ILE 25 JAW res • 
278 FRESHWATER ORU"1' JUVENILE 67 JAW res • 
278 fRESHWATER ORU"1' JUVENILE 57 JArJ TCS • 
278 FRESHWATER DRlJ\.1: JUVENILE 53 JAW TCS • 
278 FRESHWATER C>RU"1• JUVE"'ILE 39 JAW res • 
278 FRESHWATER ORU"1' ·JUVENILE 43 JAW TCS • 
278 F'RESH~·JATER DRU"1• JUVENILE 40 JAw res • 
278 FRESH\·IATER DqU"1i JUVENILE 37 JAW res • 
2·1a FRESHWATER D~U"1' JUVENILE 35 JA'tl res • 
?18 FR~SHWATER DRU'-1 JUVENILE 33 JAW res • 
?78 FRESH~JATER D~U\1' J~VE\JILE 33 JAW TCS • 
278 FRESHvJATER nqu'-1, JUVENILE 29 JAW TCS • 
27B FRESHl1ATEQ r)Rll 1.1' JUVENILE 63 JAW res • 

-------------------



CALLAWAY ICTHYOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LifESTAGE LENGTH SORTER IDENTfiER DATE 
IN MM INITIALS INITIALS SORTED 

?78 fRESHWATER DRU'-11 JUVENILE 16· JAW TCS • 
278 fRESHWATER DRU'-t! JUVENILE 39 JAw TCS • 
27A fRESHvJATER DRU"1· JUVENILE 49 JA'fl TCS • 
?78 fRESHWATER DRU'-1• JUVEI\JILE so JArJ TCS • 
278 fRESHWATER DRU'-11 JUVENILE 38 JAW res • 
2"18 fRESHWATER ORU'-1 JUVENILE 27 JAw TCS • 
278 fRESHIIJATER DRU'-1 JUVENILE 30 JAw TCS • 
278 fRESHWATER f)RlJ\4 JUVENILE 17 JAW TCS • 
278 fRESHWATER DRU\4' JUVENILE 19 JAw TCS • 
?78 fRESHWATER ORlJI.1' JUVENILE 28 JAW TCS • 
27A fRESH~JATER ORU'1' JUVEt>.IILE 28 JAW res • 
278 fRESHWATER DRU"1' JUVENILE 114 JAW res • 
278 fRESHWATER ORUI-11 JUVENILE 65 JAW res • 
278 fRESHWATER DRU"1! JUVENILE 48 JAW res • 
?78 fRESHWATER f)RU'-1' JUVPJILE 41 JAW TeS • to 
278 fRESHWATER DRU"1' JUVENILE 43 JAW TCS • I 

278 fRESHWATER D~lJ"1: JUVENILE 34 JAW res 1.0 

• w 
278 fRESHWATER DRUI.1i JUVENILE 36 JAw TCS • 
278 fRESHWATER DRlJ\4; JUVENILE 37 JAW res • 
278 fRESHWATER ORUI.1 JUVENILE 33 JAw TCS • 
2'78 fRESHWATER f'lRlJ"1i JUVENILE 40 JAW res • 
278 fRESHWATER n~u1.1· JUVENILE 27 JAW TeS • 
278 fRESHWATER ORUI.1i JUVENILE 32 JAW res • 
278 FRESHWATER DJ:W\.1: JUVENILE 23 JAW TCS • 
?78 fRESHWATER DRUI.1i JUVENILE 46 .JAw TCS • 
?.78 fRESHWATER DRU"1 JUVENILE 16 JAW TCS • >" 
2'78 fRESHWATER ORU"1· JUVENILE 43 JAW res • 
278 CA~P JUVENILE 60 JAW TCS • CD 

278 CA~P JUVENILE 54 JAW TCS ~ 

• p, 

278 CARP JUVEI\JILE 55 JAW TCS 1-'· 
• ~ 

278 CARP JUVENILE 48 .JAW TCS • to 
278 CA~P JUVENILE 50 JAw res • . 
278 CARP JUVEt-.JJLE 38 JArl TCS N 

• 
278 CAqp JUVENILE 42 JA~ TCS • () 

0 
t!78 CA~P JUVENILE 36 JAW TCS • ~ 

rt 

0.. .._, 



:J;>o 

CALLAWAY IeT~YOPLANKTON BENCH DATA (I) 

::l ALL· SA"1PLES ·}984 P.o 
1-'· 
~ 

eiD TAXON LlfESTAGE LENGTH SORTE~ IDENTF'IER DATE to 
IN M'1 INITIALS INITIALS SORTED 0 

[\.) 

278 CAqp JUVENILE 39.0 JAW res 0 • 0 
278 eA~P JUVENILE 32.0 JAw TCS • ::l 

rt 
?.78 CA~P JUVENILE 23.0 JAW TCS • ,.. 

278 CA~P JUVENILE 22.0 JAW TCS • P.o 
~ 

27A CARP JUVENILE 27.0 JAW res • 
278 SUCKER FAMILY PROLARVA 3.9 JAW TeS • 
?.79 CA~P JUVENILE 120.0 JAW res 72084 
279 CA~P JUVENILE 94.0 JAW res • 
279 CM~P JUVENILE 84,0 JAW res • 
279 Cf\RP JUVENILE 42,0 JAW res • 
?.79 CA~P JUVENILE 38,0 JAW res • 
?.79 eA~P JUVEI\JILE 42.0 JAw res • 
279 eA~P JUVENILE 41.0 JAW TeS • 
279 CARP JUVE~ILE 42.0 JArJ res • 
279 CARP JUVENILE 36,0 JAw res • 
279 fRESHWATER DRUI.1; JUVEI\JILE .. 39.0 

... 

JAw res to· 
• I 

279 FRESHWATER DRU~: JUVENILE 18,0 JAw res • 1.0 

""" ?79 FRESHWATER ORU"11 JUVENILE 35.0 JAW res • 
?.79 fRESHWATER DRU~· JUVENILE 21,0 JAW res • 
279 fRESHWATER DRU~t JUVENILE 30.0 JAW TCS • 
279 FRESH~IATER DRU'11 JUVENILE 19.0 JAW TCS • 279 . FRESHWATER DRU'11 JUVENILE 32.0 JA'II TCS • 
279 FRESHWATER DRU"1' JUVENILE 23,0 JAW res • 
279 fRESHWATER ORU\1 JUVENILE 28.0 JAW TCS • 
';?.79 FRESHWATER DRU'1! JUVENILE 25.0 JAW TeS • 
279 FRESHWATER DRU~; JUVENILE 33,0 JAW TCS • 
279 FRESHWATER 0RLJ'1i JUVENILE 25.0 JAW TCS • 
279 FRESHWATER DRU'11 JUVENILE 23.0 JAW res • 
279 FRESHWATER DRU'1' JUVENILE 23,0 JAW TCS • 
279· . FRESHWATER rHHJ'1 JUVENILE 36.0 JAW TCS • 
279 FREISH\11 ATER DRU'1; JUVENILE 32,0 JAw TCS • 
279 . FRESHWATER r)RUI.1 JUVENILE 30,0 JAw TCS • 
?..79 FRESHWATER DRU~: JUVE~ILE 52,0 JAW res • 
2-/9 FRESHWATER DRU~ JUVENILE 21.0 JAW TCS • 
279 FRESHWATER r)RU~· JUVE~ILE 25.0 JAW TCS • 

-------------------



CALLAWAY ICT~YOPL~NKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIF"ESTAGE LENGTH SORTER IOENTF"IER DATE 
IN MM INITIALS INITIALS SORTED 

279 FRESHWATER DRU 1.1: JUVENILE 23.0 JAW res • 
279 FRESHWATER f)!:W'-1! JUVENILE 34.0 JAW res • 
?.79 FRESHWATER ORU\.1 JUVENILE 60.0 JAw res • 
279 . FRESHWATER DRU'-1' LARVA 11.6 JAW res • 
279 FRESHWATER D':W"1: JUVENILE 36,0 JAW res ' 
279 FRESHWATER ORU'-1' JUVENILE 48.0 JAW TCS • 
279 FRESHWATER DRU'-11 JUVENILE 27.0 JAW res • 
279 FRESHWATER DRU~i JUVENILE 32.0 JAW res • 
279 FRESHWATER ORU'-11 JUVPHLE 22.0 JAW res ' 
279 FRESHWATER DRU"1• JUVENILE . 29.0 JAW TCS • 
?..79 FRESHWATER ORU\f JUVE"'ILE 23.0 JAw res • 
279 FRESHWATER DRU"1· JUVENILE 31.0 JAW res • 
?79 fRESHWATER f)RU~! JUVENILE 19.0 JAW TeS • 
?.79 FRESHWATER nRLJ"1! JUVENILE 32.0 JAW TCS • 
?..79 fRESHWATER DRU'-1! JUVENILE 21.0 JAW TCS • til 
279 GIZZARD SHAO JUVENILE 30.0 JAW res • I 

279 GIZZARD SHAD JUVENILE 28.0 JAW TeS 1.0 

• Ul 

?.79 GIZZARf) SHAD JUVENILE 26.0 JAW res • 
279 GIZZARD SHAr:> JUVE"JILE 27.0 JAW res • 
279 BLJEGILL JUVENILE . 26.0 JAW res • 
230 CA~P JUVENILE 47.0 MAIJ TCS 72084· . 
~AO FRESHWATER ORU~; JUVE"'ILE 42.0 MAG TCS • 
280 FRESHWATER ORU"1i JUVE"JILE 17.0 MAG· res • 
280 FRESHWATER ORU\.11 JUVENILE 32.0 MAG res • 
280 FRESHWATER ORU"1t JUVENILE 33.0 AEN res • 
280 F'RESHWATER ORU\.1< JUVENILE 22.0 BEN res • :l>' 
280 FRESHWATER DRIJ\41 JUVENILE 23.0 BEN TCS • 
280 FRESHWATER [)RU'41 JUVENILE 36.0 BEN res • CD 

280 FRESHWATER DRU'4: JUVENILE 30.0 BEN TCS !J 
• 0. 

280 FR::SHWATER DRU~ 1 JUVENILE . 28.0 BEN TCS .. 1-'· 
• ~ 

280 FRESHWATER nRu'-1: JUVEI\JILE 27.0 BEN res • til 

280 rRESHWATER nRU\11 ,JUVENILE 19.0 BEN, res • • 

FRESHWATER D~U\i: JUVE~ILE 31.0 BEN· res N 
2AO • 
280 FRESHW4TER DRU\.1' JUVE"JILE 25.0 'BEN res • () 

FRESHWATER f)RlJ~: JUVE\JILE so.o BEN TCS 0 
280 • ::l 

rt 

0. ...... 



~ 

CALLAWAY ICT~¥0PLANKTO~ BENCH DATA (!) 

ALL SA~PLES 1984 ::l 
0.. ..... 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER OATE ~ 

IN M~ INITIALS INITIALS SORTED trl 
0 

1\J 

280 fRESHWATER D~U\1 1 JUVENILE 40 BEN TeS • () 

280 FRESI-fWATER D~U'-11 JUVEt..JILE 34 BEN res • 0 
::l 

280 fRESHWATER ORU'-11 JUVENILE 35 BEN res • rt" 

280 fRESHloJATER ORU'-11 JUVENILE 31 -BEN TCS • 0.. 
280 fRESH\aJATER DRU'-11 JUVENILE 53 BEN TCS ........ 

• 
280 FRESHWATER DRU"1: JUVE'IILE 15 BE~ TeS • 
?80 FRESHWATER DRU'-1'- JUVENILE 16 BEN TeS • 
280 FRESHWATER ORU"11 JUVENILE 15 BEN TCS • 
280 fRESHWATER DRU'-1' JUVENILE 25 BEN res 0 

?80 fRESHWATER 
t. 

DRU"11 JUVE"JILE 22 BEN TCS • 
280 FRESHWATER DRU'-1! JUVENILE 26 BEN res • 
2AO FRESHWATER DRU'-1' JUVENILE 31 BEN res • 
280 fRESI-fWATER DRU"11 JUVE'JILE 33 BEN res • 
280 fRESHWATER DRU"11 JUVENILE 52 BEN res • 
280 fRESHWATER ORU\4' JUVENILE 41 BEN res • 
280 fRESHWATER DRU"1! JUVENILE 25 BEN res • trl 

2f30 fRESHWATER DRU"1i JUVE\IILE 53 BEN res I • 1.0 

2AO fRESHWATER DRU'-1' JUVENILE 42 BEN TCS • 0\ 

280 fRESHWATER D~U"1· JUVENILE 31 · AEN TCS • 
280 fR::SH~JATER DRU'-11 JUVENILE 35 BEN TCS • 
280 fRESHWATER DRU"11 JUVENILE 29 BE \I TCS • 
280 fRESHWATER DRU"11 JUVENILE 42 BEN res • 
2AO fRESHWATER ORU"1' JUVENILE" 16 BEN TeS • 
?80 fRESHWATER DRUW JUVENILE 38 BEN . TeS • 
2RO fRESHWATER ~HU"1' JUVENILE 26 BEN res • 
280 fRESHWATER DRIJ\1! JUVENILE 27 BEN TCS • 
280 FRESHWATER ORLJ"1: JJJVENILE 30 BEN TCS • 
280 fRESHWATER ·nRU\1' . JUVENILE 16 BE·~ res • 
?.80 FRES~~WATEf~ DRU"1' JUVENILE 16 BtN TCS • 
2AO fRESHWATER D'W"1i JUVENILE 31 AEN TCS • 
280 fRESHWATER ORlJ"1' JUVENILE 32 BEN res • 
280 fRESHWATER DRIJ'-11 JUVENILE 32 BEN TCS • 
280 FRESH~JATER DqU~I JUVE~ILE 24 BEN TCS • 
280 F'R::SHWATER nqu~~ JUVENILE 36 BEN res • 
280 F'RESH~JATER [lr<U'1· JUVENILE 14 BEN res • 

----~--·-------- ----



CALLAWAY ICTH~OPL~NKTON BENCH DATA 
ALL SA~PLES 1984 

CID TAXON L'IF'ESTAGE LENGTH SORTER IDENTFIER DATE 
IN M~ INITIALS INITIALS SORTED· 

280 fRESHWATER DRU~' JUVENILE 16 BEN TCS • 
280 FRESHWATER D~U~i JUVENILE 

. . 
27 BEN TCS • 

280 fRESHWATER DRUI41 JUVENILE 31 BEN TCS • 
280 ... ·- fRESHWATER DRU'-11 .. . JUVENILE .... •.•. I -· 32 .... ... BEN . TCS • 
280 FRESHWATER DRU"tt JUVENILE 22 BEN TCS • 
280 fRESHWATER DRU"t~ JUVENILE 26 . . BEN TCS • 
280 FRESHWATER DRU'-1: JUVENILE 21 BEN TCS • 
2HO GIZZARD SHA!) JUVENILE 23 BEN res • 
280 GIZZARD SHAn JUVENILE 25 BEN TCS • 
280 . GIZZARD SHAD JUVENILE 25 BEN TCS • 
280 GIZZARD SHA!) JUVENILE 25 BEN TCS • 
280 GIZZARD SHAD JUVENILE 26 BEN TCS • 
280 GIZZARD SHAD JUVENILE 27 BE~ res • 
280 . GIZZARD SHAD JUVENILE 23 BE~ TCS • 
280 CA~P JUVENILE 85 BEN TCS • tx1 
280 CA~P JUVENILE 87 BEN TCS • I 

1.0 
280 CARP JUVENILE 86 BEN TCS • -...J 

280 CARP JUVE~ILE 72 BEN TCS • 
280 CARP JUVENILE 51 BEN TCS • 
280 CARP JUVENILE 46 BEN TCS • 
280 CARP JUVENILE 40 BEN TCS • 
280 CARP JUVENILE 40 BEN res • 
280 CARP JUVENILE 42 BEN TCS • 
280 CA~P JUVENILE 31 BEN res • 
280 CARP JUVE~ILE 25 BEN TCS • :x:-
281 CA~P JUVENILE 72 WJE TCS 72084 
281 CARP . JUVENILE 66 WJE TCS CD 

• ::l 
2Al CA~P JUVENILE 68 WJE TCS • p. 

1-'· 
281 CARP JUVENILE 61 WJE TCS • ~ 

281 CA~P JUVENILE 52 WJE TCS • tx1 
281 CARP JUVENILE 53 WJE TCS . 

• 1\J 

281 CA~P JLJVE~ILE 54 WJE res • ........ 
0 

?.81 CARP JUVE~ILE 53 WJE res • 0 

?.81 CA~P JLJVENILE '• 7 WJE TCS ::s • rt 
281 CAqP JUVENILE 31 WJE TCS • p, -



... .. .~ ... ~ .. ~ ............ -.... - .......... " •.... ~.l,.o..l..\.:. ••• _. __ ,__ ............ ~··'"~·· .. -... .-~. .••. :,._.~ .... ~·- ······ ··~- . ..--........ 
~ 
'0 
'0 
CD 
:::1 

CALLAWAY ICTHYOPL~NKTON BfNCH DATA p. 

ALL SAMPLES 1984 
...... 
~ 

til 
CID TAXON LlfESTAGE ,LENGTH SORTER IDENTfiER DATE 

IN MM INITIALS INITIALS SORTED' N 

0 
0 

281 CARP JUVENILE 28 WJE TCS • :::1 

281 CA~P JIJVENILE 27 WJE TCS rt 
• -

281 fRESHI.JATER DRLJ'-1! JUVENILE 42 WJE TCS p. 
• 

281 fRESHWATER DRU"t! JUVENILE 15 WJE TCS • 
281 fRESHWATER ORU"1! JUVENILE 32 WJE TCS • 
281 FRESHWATER DRU"11 JUVENILE 26 WJE TCS • 
281 FRESHWATER DRU"tl JUVE"JILE 30 WJE TCS • 
281 fRESHWATER DRU"1' JUVENILE 18 WJE res • 
281 fRESHWATER DRU'wfi JUVENILE 37 WJE TCS • 
281 FRESHWATER DRU"11 JUVENILE 30 WJE TCS • 
2fH FRESHWATER DRlJ"t: JUVENILE 31 WJE TCS • 
281 FRESHWATER DRU"t! JUVE"JILE 25 WJE res • 
281 fRESHWATER DRU .... JUVENILE 32 WJE res • 
281 F~ESHWATER DRU ... 1 JUVENILE 39 WJE res • 
281 FRESHWATER ORU"tl JUVENILE 84 WJE TCS til 

• I 

281 FRESHWATER ORU"ti JUVENILE 42 WJE TCS • ~ 
OJ 

281 FRESHWATER DRU ... ! JUVENILE 38 WJE res • 
281 FRESHWATER DRU ... , JUVENILE 42 WJE TCS • 
281 fRESHWATER DRU"11 JUVENILE 41 WJE TCS • 
281 f~ESHWATER DRU ... , JUVENILE 42 WJE res • 
2Al FRESHWATER DRU ... ; JUVENILE 36 WJE res • 
2Hl FRESHWATER I')RU"t! JUVENILE 39 WJE res • 
281 FRESHWATER ORU ... ! JUVENILE 18 WJE res • 
281 FRESHWATER DRU ... , JUVENILE 35 WJE res • 
2Al fRESHWATER DRU'wf! JUVENILE 21 WJE TCS • 
281 FRESHWATER DRU>wf; JUVENILE 30 WJE TeS • 
281 FRESHWATER DRU"1! JUVENILE 19 WJE TCS • 
281 FRESHWATER ORUI4' JUVE"'ILE 32 WJE res • 
281 FRESHWATER DRUI-1' JUVENILE 23 WJE TCS • 
281 FRESHWATER DRU ... ; JUVENILE 31 WJE TCS • 
281 FRESHl~ATER ORU\.1· JUVENILE 19 WJE TCS • 
281 F'QESHWATER DRU"1 JUVENILE 32 WJE TCS • 
281 F'R::SHWATER I)RU1r1r JUVENILE 21 WJE TCS • 
281 FRE5HvJATER f)~lJ~: JUVENILE 17 WJE res • 
281 FRESHvJATER DRUI-1 .JUVE"'ILE 22 WJE TCS • 

----~-~------------



CALLAWAY ICT~YOPL~NKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LlfESTAGE LENGTH SORTER JDENTfiER DATE 
IN MM INITIALS INITIALS SORTED· 

281 fRESHWATER DRU"1i JUVENILE 26.0 WJE TCS • 
281 FRESHWATER DRU"1t JUVENILE 29.0 WJE TCS • 
?81 fRESHWATER DRU'-11 JUVENILE 23.0 WJE TCS • 
281 FRESHWATER DRU'-1! JUVENILE 2s.o WJE TCS • 
281 FRESHl~ATER DRU"i' JUVENILE. 22.0 WJE res • 
?.81 fRESHWATER DRU"1! JUVENILE 27.0 WJE TCS • 
281 FRESHWATER ORU"1! JUVENILE 23.0 WJE res • 
281 fRESHWATER flRU"1! JUVENILE 25.0 WJE TCS • 
281 fRESHWATER DRU"11 JUVENILE 24.0 WJE res • 
281 FRESHWATER DRU"1i JUVENILE 25.0 WJE res • 
281 FRESHWATER i)~U"1 JUVEt-.JILE 49.0 WJE TCS • 
281 FRESHWATER DRU'-1 JUVENILE 16.0 WJE TCS • 
281 FRESHWATER I)RU "11 JUVENILE 14.0 WJE TCS • to 
281 fRESHWATER DRU"1• JUVENILE 13.0 WJE TCS • I 

281 FRESHWATER DRU"11 JUVENILE 30.0 WJE TCS 1.0 
• \.0 

281 FRESHWATER DRU"1: JUVENILE 31.0 WJE TCS • 
281 FRESHWATER DRU"1' JUVENILE 30.0 WJE TCS • 
281 FRESHWATER 09U"1l JUVENILE ?.3.0 WJE TCS • 
281 FRESHWATER DRU"1 1 JUVENILE 25.0 WJE TCS • 
281 FRESHWATER DRU"1i JUVENILE 42.0 WJE TeS • 
2Al FRESHWATER DRU"11 JUVENILE 37.0 WJE TCS • 
?.81 FRESHWATER DRLJ'-1: JUVEt-.JILE 16.4 WJE TCS • 
?.81 FRESHWATER f)RlJ"1 JUVENILE 17.0 WJE TCS • 
281 FRESHWATER DRU"1• JUVE\IILE 19.0 WJE TCS • ::t>' 
281 FRESHWATER ORU"1 JUVENILE 32.0 WJE TCS • 
281 FRESHWATER DRU"1· JUVENILE 25o0 WJE TCS • (D 

281 fRESHWATER DRU"1 JUVENILE 30.0 WJE res ~ • P! 
281 FRESHl~ArER f)RlJ"1i JUVENILE 27.0 WJE TCS • f-'· 

~ 
281 FRESHWATER oqu'-11 JUVENILE 35.0 WJE res • 
2Hl FRESHWATER f)RU'-11 JUVENILE 21.0 WJE TCS to 

• . 
?81 fRESHWATER DRU~' JUVENILE 41.0 WJE res • N 

,......, 

2Hl GI?ZARI) SHAD JUVENILE 21.0 WJE TCS • 0 

2Hl GIZZARD SHAf) JUVENILE 25.0 WJE res 0 
• ::J 

2Al GIZZARf) SHAD JLJVE"! tLE 23.0 WJE res rt 

' 281 GI ZZAfW SHAD JUVENILE 21.1) WJE TCS • p, 
........ 



!I>' ·-··-·····-·· .. .. ·-- --···-

CD 
;::) 
0.. 

CALLAWAY ICT~YOPLANKTON BENCH DATA 1-'· 
~ 

ALL· SAMPLES 1984 
to . 

CID TAXON LlfESTAGE LENGTH SORTER IDENTflER DATE N 
........ 

IN Mt..1 INlTIALS INITIALS SORT E) (} 
0 
;::) 

281 GIZZARD SHAD JUVE"JJLE 29.0 WJE TCS rt • -
281 SUCKER fAMILIY P~OLARVA 4.4 WJE TCS • 0.. 

'282 CARP JUVENILE 75.o JAw TCS 7248'+· 
2A2 CARP. JUVE\IILE 63.0 JAW TCS • 282 cAqP JLJVENILE 54.0 JAW TCS • 
2A2 cAqP JUVENILE so.o JAW TCS • 
282 CA~P JUVENILE 40.0 JA'r/ TCS • 
2R2 CA~P JUVEI\JJLE 34.0 JAW TCS • 
282 CAqp JUVEI\JILE 35.0 JAw TCS • 
282 CARP JUVENILE 31.0 JAw TCS • 
282 fRESHWATER DRU"1i JUVENILE 53.0 JAIN TCS • 
282 fRESHWATER DRU\.1: JUVENILE lS.o JAW TCS • 
282 fRESHWATER DRU\1! JUVEI\JILE 16.0 JAW TCS • to 282 FRESHWATER D~Uio11 JUVENILE 1s.o JAw TCS • I 

?82 fRESHWATER DRU'4i JUVENILE 27.0 JAw TCS ...... 
• 0 

282 FR~SHWATER DRlJ'-1' JUVENILE 25.0 JAW TCS • 0 

282 fRESHWATER ORU\1! JUVENILE 22.0 JAw TCS • 
282 fRESHWATER DRU\.1' JUVENILE 26.0 JAW TCS • 
?82 fRESHWATER ORU\1! JUVENILE 31.0 JAW TCS • 
282 fRESHWf\TER DRUio11 JUVEI\JILE 33.0 JAW TCS • 
282 fRESHWATER ORUW JUVENILE 35,0 JAW TCS • 
282 fRESHWATER DRU\.1; JUVE\JILE 22.0 JA'II TCS • 
282 fRESHWATER DRU\.11 JUVENILE 29.0 JAW TCS • 
282 FRESHWATER O~W\1! JUVENILE 18.0 JAW TCS • 
282 fqESHWATER DRU'-1! JUVENILE 19.0 JAW TCS • 
282 FRESHWATER ()RU'-1' JUVENILE 67,0 JAW TCS • 
282 FRESHWATER D~W"11 · JUVENILE 57.0 .JAw TCS • 
282 FRESH\~ATER DRlJ\.11 JUVENILE 53,0 JAW TCS • 
282 F~ESHWATER DRU\.11 JUVEI\JILE 39.0 JAW TCS • 
282 FRESHWATER DRU"i' JUVE~ILE 43.0 JAW TCS • 
?.A2 FRESHWATER DRlJ"11 JUVENILE 40.0 JAW TCS • 
?.82 fRESHWATER DRU"1~ JUVPJILE 37.0 JAW TCS • 
28?. FRESHWATER DRU~; JUVENILE 35.0 JAW TCS • 
2A2 FRESHlrJATER ORU"11 JUVENILE 33.0 JAW TCS • 
?H2 FRESHI~ATER D~U\.11 JUVEt\JILE 33.0 JAW TCS • 

- - - - ... - .. - - - - - - ~ - - ... - -



CALLAWAY ICTHYOPL~NKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON L'IFESTAGE LENGTH SORTER IDENTFIER DATE 
IN M~ INITIALS INITIALS SORTED 

282 FRESHWATER ORU'-11 JUVE~ILE 29 JAW TCS • 
282 fRESHWATER f)QlJ "11 JUVENILE 63 JAW TCS • 
~82 FRESHWATER I)QlJ 1111 JUVENILE 16 JAtJ TCS • 
282 FRESHWATER DRU'-1! JUVENILE 39 JAW res • 
282 FRESHWATER I)QIJ "'' JUVENILE 49 JAw res • 
282 FRESHWATER DRUI1• JUVENILE so JAW TCS • 
282 FRESHWATER DRU"'! JUVENILE 38 JAw res • 
28?. F'RESHI~ATER DRU\111 JUVENILE 27 JAW TCS • 
282 FRESHWATER DRU'i JUVENILE 30 JAW TCS • 
?.82 FRESHWATER DRU"'' JUVENILE 17 JAw TCS • 
282 FRESHWATER ORU\11 JUVENILE 19 JAw res • 
282 FRESHWATER DRU'i' JUVENILE 28 JAw TCS • 
2A2 FRESHWATER ORlJ"1' JUVENILE 28 JAW TCS • 
282 FRESHWATER D~U'-11 JUVENILE 114 JAW TCS • 
282 FRESH~~ATER DRU"11 JUVENILE 65 JAW TCS • to 

I 

?.82 FRESHWATER ORU'-11 JUVENILE 48 JAW TCS • ~ 

2132 FRESHWATER f)RU"1 1 JUVENILE 41 JAW TCS 0 
• ~ 

282 FRESHWATER OQU"1' JUVENILE 43 JAW TCS • 
282 FRESHWATER DRU"1! JUVENILE 34 JAW TCS • 
282 FRESHWATER f)RlJI1i JUVENILE 36 JAW TCS • 
282 FRESHWATER f)RlJ"1 JUVENILE 37 JAwJ TCS • 
282 FRESHWATER DRU\111 JUVENILE 33 JAW TCS • 
282 FRESHWATER DRLJ"1! JUVENILE 40 JAw TCS • 
282 FRESHWATER DRU"11 JUVENILE 27 JAW TCS • 
2~2 FRESHWATER ORU "1 1 JUVENILE 32 JAW TCS • 
?.82 FRESHwATER !)RlJ"'I JUVENILE 23 JAW TCS • :1>' 

?.~2 FRESHWATER D RU "1t JUVENILE 46 JAW TCS • 
282 FRESHWATER (')RUI1 1 JUVENILE 16 .JAW TCS ·CD 

• ::l 
2A2 FRESHWATER DQlJ"1t JUVENILE 43 JAW TCS • p. 

..... 
282 FRESHWATER nRu~1t JUVENILE 28 JAW TCS • ~ 

2H2 F'RESHloJATER DRU\.1! JUVENILE 30 JAW TCS • to 

?.B2 fRESHl~ATER DRU14: JUVE'.JILE 32 JAW res • • N 
?82 FRESHWATER [)RU~! JUVENILE 22 JAW TCS • 
2H2 FRESHWATER D'W--1; JUVENILE 21 ,JAW TCS (} 

• 0 
?.f32 FRESHWATER f>RIJ"1: JUVENILE 17 JAW TCS • !:j 

rt 

0.. 
._., 
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CD 
::l 

CALLAWAY ICT~YOPL~NKTON BENCH DATA p, 

ALL SAMPLES 1984 ~-

tJ:1 

CID TAXON LIFESTAGE LENGTH SORTER IOENTFIER DATE . 
N 

IN MM INITIALS INITIALS SORTED 
() 
0 

282 FRESH~IATER ORU~i JUVENILE 27 .. JAW TCS ::l 
• rt 

282 FRESHWATER f)RU~i JUVENILE 22 JAW TCS -• p, 
282 F~ESHWATER DRtJ~: JUVENILE 20 JAW res • 
282 FRESHWATER ORLJ~! JUVENILE 20 JAW res • 
282 FRESHWATER ORU~' JUVENILE 26 JAw TCS • 
282 FRESHWATER DRU\1' JUVENILE 25 JAW res • 
282 FRESHWATER DRU~' JUVENILE 27 JAW res • 
282 FRESHWATER ORIJ~I JUVENILE 21 JAW TeS 0 

282 FRESHWATER ORU\11 JUVENILE 24 JAW res 0 

2A2 FRESHWATER ORlJ~' JUVENILE 23 JAW res • 
282 FRESHWATER DRU\1' JUVENILE 26 JAw res • 
282 FRESHWATER DRlJ\1: JUVENILE 23 JAW res • 
282 FRESHWATER I')RU'f JUVENILE 25 JAW res • 
282 FRESHWATER DRU'-1 JUVE"'JILE 68 JAW res • to 

2A2 FRESHWATER 0 RU "1, JUVENILE 71 JAW TCS I 

• ..... 
282 FRESHWATER DRU'1' JUVENILE 58 JArJ res 0 • N 
282 FRESHWATER DRU\1: JUVENILE 59 JAW res • 
282 FRESHWATER. ORU'-1' JUVENILE 54 JAw res • 
282 FRESH~IATER DRUI-1· JUVENILE 52 JAW TeS • 
282 FRESHWATER DRU\1' JUVENILE 55 JAW TCS • 
282 FRESHWATER DRU\1• JUVENILE 47 JAW TCS • 
2A2 FRESHWATER ORU~~ JUVENILE 39 .JAW res • 
282 FRESHWATER ORUI-11 JUVENILE 41 JAW res • 
282 FRESHWATER DRU"11 JUVENILE 46 JAW TCS 0 

282 FRESHWATEf~ DRU'1; JUVENILE 39 JAw res • 
282 FRESHWATER ORU'11 JUVENILE 3"1 JAW res • 
282 fRESHWATER r)RU"11 JUVENILE 37 JAW TCS • 
282 fRESHWATER ORU~ JUVENILE 33 JMJ TeS • 
2A2 FRESHWATER DRU'-1· JUVENILE 34 JAW res • 
282 FRESH~JATER ORU\11 JUVENILE 33 JAw res • 
282 FRESHWATER DRU"11 JUVENILE 45 JAW TCS • 
282 fRESHWATER DRU~' JUVENILE 22 JAW TCS • 
282 fRESHWATER ORU'-1: JUVENILE 31 JAvJ res • 
282 fRESH\<JATER DRU'-1' JUVENILE 27 JAW TCS • 
28?. FRESHWATER Cl RU '4· JUVE~ILE 32 JAW TCS • 



- ---~--- ........... -- ...... -
CALLAWAY ICTHYOPL.NKTON BENCH DATA 

ALL SAMPLES 1984 

Cl11 TAXO\Ji LlfE5TAGE LENGTH so~~ER IOENTF"IER DATE 
IN MM INITIALS INITIALS SORTEr> 

28? fRES"fWATER DRUM JUVENILE 31.0 JAw TCS • 
28? fRES"fWATER O~UM JUVENILE 34.0 JAW TCS • 
28? FRES"fWATER DRUM JUVENILE 40.0 JAw TCS • . 28? FRES-i\1/ATER ORUt-1 JUVENILE 31.0 JAw TCS • 
28? FRES-iWATER DRUM JUVENILE 27.0 JAw TCS • 
28? FRES"fWATER DRUM JUVENILE 27.0 JAw TCS • 
28? FRES-h.IATER DRUM JUVENILE 23.0 JAw TCS • 
28? fRES-iWATER DRU'-1 JUVENILE 25.0 JA~ TCS • 
282 FRES-iWATER DRUM JUVENILE 23.0 JAw TCS • 
29~ FRES-iWATER DRUM JUVENILE· 28.0 JAW res • 
28? FRES-iWATER DRUM JUVENILE 52,0 JAw TCS • 
28? FRES"fWATER DRU'-1 JUVENILE 41.0 JAW res • 
282 GIZZI\RD SHAD JUVENILE 23.0 JAw TCS • 
292 GIZZARD SHAD JUVENILE 24,0 JAw TCS • 
282 GIZZARD SHAD JUVENILE 25,0 JAw TCS • to 
?B? GIZZI\RD SHAD JUVENILE 26~0 JAil TCS • I 

28? GIZZARD SHAD JUVENILE 25.0 JAw TCS ..... 
• 0 

29;:l GIZZARD SHAD JUVENILE 25.0 JAw TCS w • 
29? GIZZARD SHAD JUVENILE 26.0 JAW TCS • 
28?. GIZZARD SHAD JUVENILE· 23.0 JAW TCS • 
29? GIZZARD SHAD JUVENILE· 24.0 JAW TCS • 
28? GIZZARD SHAD JUVENILE 25.0 JAw TCS • 
29?. t-11'\IN:>W FAMMILY JUVENILE 23,0 JAW TCS • 
28? r-11\JNJW FAMMILY JUVENILE 19,0 JAW TCS • 
2B? UNID~NTIFJED YOLK SAC' L'ARVA PROU\RVA 3.7 JAW TCS • 
291 CAR? JUVENILE 77.0 3EN· TCS 72484 :Po 
281 CARP JUVENILE 70.0 9E\Ji TCS • "d 

?.93 CARP JUVENILE 73.0 9E'JI TCS "d 
• (D 

?91 CA~P JUVENILE 71,0 BE"J TCS • ::I 
p, 

?.81 CA~P JUVENILE 56,0 BE\JI TCS • 1-'· 

281 CARP JUVENILE 53.0 9E\J TCS :< 
• 

?.81 CA~P JUVENILE 42.0 3EN TCS to • . 
?81 CA~P JUVENILE 31,0 3E'J. TCS • N 

281 CA~P ,JUVENILE 35,0 BE'J· TCS • () 

?81 CARP JUVENILE 29.0 3E \J TCS 0 • ::I 
rt -p, 
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:t>' 

CD 

ICTHYOPL~NKTO~ BENCH DATA ::l 
CALLA~JAV p. 

ALL SAMPLES 1984 f-'· 
:< 
til 

CID TAXON LIFESTAGE LF.NGTH SORTER IDENTFIER DATE . 
IN MM INITIALS INITIALS SORTE:> N 

() 

0 
283 FRESHWATER ORU~' JUVENILE 42 BEN TCS • ::l 

?.83 FRESHWATER DRU~I JUVENILE 16 AEN TCS rt 
• -

283 FRESHWATER DRUI4: JUVENILE 38 BEN TCS p. 
• 

283 FRESHWATER I)RLJ 1.11 JUVENILE 26 BEN res • 
283 FRESHWATER ORLJI4l JUVENILE 27 BEN res • 
283 FRESHWATER DRUI.f: JUVENILE 30 BEN TCS • 
283 FRESHWATER DRU"t: JUVENILE 16 BEN TCS • 
283 FRESHWATER DRLJ14: JUVENILE 25 BEN TCS • 
?.83 FRESHWATER f)~lJ"t' JUVENILE 18 BEN res • 
283 fRESHWATER DRU\.11 JUVENILE 19 REN TCS • 
?83 FRESHWATER DRLJ"tl JUVENILE 23 BEN res • 
283 F~ESHWATER DRUI41 JUVENILE 20 BEN res • 
283 FRESHWATER DRU~ott JUVENILE 19 BEN res • 
;?.A3 FRESHWATER !1RUI.1' JUVENILE 18 BE~ res • til 
283 FRESHWATER DRLJ~! JUVENILE 23 BEN TCS • I 

?t13 FRESHWATER [)RlJ~I JUVENILE 22 BEN res I-' 

• 0 

283 FRESHWATER DRU'-1, JUVENILE 24 BEN TCS ,j::>. 

• 
283 FRESHWATER r>RU'-1: JUVENILE 19 BEN res • 
?83 FRESHWATER DRU~ JUVENILE 60 BEN TCS • 
283 FRESHWATER ORlJ"'I JUVENILE 16 AEN res • 
283 FRESHWATER DRLJI.1; JUVENILE : 29 HEN TCS • ?.83 FRESHWATER DRU'-11 JUVENILE 28 BEN' res • 
2A3 FRESI-iWATER DRU"t1 JUVENILE 25 AEN res .. 
283 FRESHWATER DRU\.1' JUVENILE 33 BEN res • 
2~3 fRESHWATER f>RlJ\.1• JUVENILE 25 BEN TCS • 
283 fRESHWATER ORU~ JUVENILE 23 BEN res • 
283 FRESHWATER !)RUI.f! JUVPHLE 23 BEN TCS • 
?.83 fRESHWATER DRU'-1 1 JUVENILE . 36 AEN TCS • 
?.81 FRESHl~ATER DRU"'i JUVENILE 32 REN TCS • 
283 fRESHWATER !)RU 14' JUVENILE 30 BE.N TCS • 
283 FRESHIIJATER ORU'-1, JUVENILE 52 REN TCS • 
?H3 fRESI-lWATER ORLJ'-1! JUVENILE 23 BEN TCS • 
2A) FRESH~JATER D'W"1~ JUVENILE 25 BEN TCS • 
?83 fRESH\IIATER f)~l.J\.1! JUVENILE 23 BEN TCS • 
2A3 fqESHWATER !)RU'-1 JUVENILE 34 BEN TCS • 

-----~~---~---~~---
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CALLAWAY ICT~YDPL~NKTON BENCH DATA 

ALL SAMPLES 1984 

CIO TAXON L·IfESTAGE L.FNGTH SORTER IDENTfiER DATE 
IN MM INITIALS INITIALS SORTED 

283 FRESHWATER DRlJ'-t' JUVENILE 60.0 BEN res • 
283 fRESHWATER f)~U'-tt LARVA 11 ~6 BEN res • 
2A3 fRESHWATER DRU'-tt JUVENILE 36.0 BEN res • 
283 FRESHWATER DRU'-t' JUVENILE 48~0 BEN TeS • 
283 fRES~~~ATER r>RU'-t' JUVENILE 27.0 BEN TeS . . 
283 fRESHl~ ATER DRU..,1 JUVENILE 32.0 BEN TeS • 
283 fRESHWATER DRU"11 JUVENILE 22.0 BEN res • 
?83 fRESHWATER DRU'-ti JUVENILE 29.0 BEN TeS • 
?.A3 fRESHWATER DRUI.i JUVENILE 23.0 REN TeS • 
283 fRESHWATER DRUI.i! JUVE'IILE .27. 0 BEN Tes • 
283 fRESHWATER nRUI.1! JUVENILE 27.0 BEN TeS • 
283 fRESHWATER ORU1.1 JUVENILE 30.0 BEN res • 
?83 fRESHWATER DRU\11 JUVENILE 6o.·o BEN res • 
?.83 fRESHWATER I)RU'-tl JUVE'IILE 17.0 BEN TeS • tXl 
?83 fRESHWATER I)RLJ\11 JUVENILE 58.0 BEN TeS • I 

283 . fRESHWATER DRU"1• JUVENILE 30.0 BEN TCS 1-' 

• 0 

283 fRESHWATER DRU\11 JUVENILE 34.0 BEN TeS U1 • 
283 fRESHWATER DRU"11 JUVENILE 39.0 BEN res • 
283 fRESHWATER ORU"11 JUVENILE 34.0 BEN res • 
283 fRESHWATER ORUI.i' JUVENILE 35.0 BEN TeS • 
2A3 fRESH~~ATER DRU'-ti JUVE'JILE 22.0 BEN res • 
283 fRESHWATER ORUI.11 JUVENILE 29.0 BEN res • 
283 fRESHWATER DRU"1: JUVENILE ta.o BEN TeS • 
283 fRESHWATER ORU\1! JUVENILE }9.0 BEN res • 
283 fRESHWATER DRU"11 JUVENILE 67.0 BEN res • :J:>o 

283 fRESHWATER DRU"11 JUVENILE 57.0 BEN res • 
?.83 fRESHWATER 0 RU '11 JUVENILE 53.0 BEN TeS CD • :::1 .. 283 .. fRESHWATER DRlJ\1! JUVENILE .. 39~0 BEN TCS • p. 

283 fRESHWATER ORU..,! JUVENILE 43.0 BEN res 
..... 

• ~ 

283 fRESH~~ATER DRU'11 JUVENILE 40.0 BEN res • tXl 
283 fRESHWATER nRU'1i JUVENILE 37.0 BEN res • . 
283 fRESHWATER ORU"il JUVE~ILE 35.0 BEN res 

N 

• 
283 f~ESHWATER D~U'1' JUVP.JILE 33.n AEN TCS () 

• 0 
283 fRESHWATER nRU'1' JUVE~ILE 33.0 BEN TCS • ::I 

283 FRESH~JATER r)qU\.11 JUVENILE 29.0 BEN res 
rt 

• -p. 



- -

CALL·AWAY ICTHYOPL~NKTO~ BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LH"ESTAGE LENGTH SORTER IDENTF'IER DATE 
IN M~ INITIALS INITIALS SORTED 

283 fRESHWATER DRU~r JUVE~ILE 63 BEN TeS • 
283 fRESHWATER nqu~1' JUVE'NILE 16 'BEN TCS • 
283 fRESHWATER DRU"1t JUVENILE 39 BEN TeS • 
283 fRESHWATER DRUI.1! JUVE~ILE 49 BEN TCS • 
283 fRESHWATER DRU~! JUVENILE so BEN TeS • 
283 fRESHWATER DRU"1' JUVENILE 38 BEN TCS • 
283 fRESH\tlATER DRU"1' JUVENILE 27 BEN res • 
?.83 FRESHWATER ORU"11 JUVENILE 30 BEN TeS • 
283 fRESHWATER ORU~I JUVENILE 17 BEN TeS • 
283 FRESHWATER DRU"1 ..JUVE"'ILE 19 BEN TCS • 
283 FRESHWATER DRU"1' JUVENILE 28 BEN TCS • 
?.~3 fRESH~~ATER DRU"'' JUVENILE 28 BEN TeS • 
i?83 FRESHWATER DRU"1· JUVENILE 114 BEN res • 
28'3 fRESHWATER ORU"1' JUVENILE 65 BEN TCS • 
283 FRESHWATER DRU"11 JUVENILE 48 BEN TCS • 
?.83 FRESH 1,JATER !1RU"'! JUVENILE 41 BEN TCS • 
i?83 FRESHWATER [)RU"1' JUVENILE 43 REN res • 
283 FRESHWATER ORUI.1t JUVENILE 34 BEN res • 
283 fRESHWATER !)CW1.1t JUVENILE 36 AEN TCS • 
283 FRESHWATER nRU"1· JUVENILE 37 BEN res • 
283 FRESH~~ATER DRlJ"1' JUVENILE 33 BEN res • 
2H3 FRESHWATER o•w~: JUVENILE 40 BEN res • 
?.R3 FRESHWATER oqu1.1: JUVE~ILE 27 BEN res • 
2A3 FRESHWATER DRU'-1' JUVENILE 32 BEN res • 
283 FRESHWATER !'lRUI.1i JUVENILE 23 BEN TCS • 
283 FRESHWATER DRIJ~ JUVENILE . 46 BEN res • 
?.83 FRESHWATER !1RU'1 JUVENILE 16 BEN res • 
2~3 fRESHWATER OQUI.1· JUVENILE 43 BEN res • 
283 FRESHWATER DRU'-1: JUVENILE 28 BEN res • 
283 FR~SHWATER DRU'-1' JUVENILE 30 BEN TCS • 
28] fRESHWATER ORU'-1 JUVENILE 32 BEN res • 
283 F'RESH~~ATER ORU~' JUVENILE 22 BEN TCS • 
283 FRESHWATER DRtJ 1.1· JUVENILE 21 AEN TCS • 
2A3 fRESHl~ATER DRUI-1: JUVENILE 17 BEN TCS • 
283 fqESiiWATER DJ:W'-1• JUVE~ILE 27 BEN TCS • 

-- ......... -~ - . ---- .. - .. 

:J::< 

CD 
:::1 
p.. ..... 
:>< 

tx:l . 
N -() 

0 
:::1 
rt -p.. 

tx:l 
I 

I-" 
0 
0\ 

- -



CALLAWAY ICT~¥0PL~NKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON L'lfESTAGE LENGTH SORTER IDENTfJER DATE 
IN MM INITIALS INITIALS SORTED 

283 fRESHWATER DRU'-1 JUVE~ILE 22 BEN res • 
283 fRESHWATER ORU\11! JUVE~ILE 20 BEN Tes • 
283 fRESHWATER DRU\111 JUVENILE 20 BEN res • 
?83 fRESHWATER DRU'-11 JUVENILE 26 BEN res • 
283 FRESHWATER ORU\1, JUVENILE 25 BEN res • 
283 fRESHWATER DRU\11 JUVENILE: 27 AEN TeS • 
283 FRESHl>IATER DRU'-1' JUVENILE 21 BEN res • 
2A3 FRESHWt.\TER DRU\it JUVE'IILE 24 BEN res • 
283 fRESHWATER DRU1f1: JUVENILE 23 BEN res • 
283 FRESHWI\TER DRIJ 11' JUVENILE 26 BEN res • 
283 fRESHWATER DRU'1! JUVE~ILE 16 BEN res • 
283 FRESHWATER DRU\41 JUVENILE 31 BEN TeS • 
283 FRESHWATER ORU 1f JUVE~ILE. 32 BEN res • 
283 FRESHWATER ORU'-1 JUVENILE 32 qEN res • 
283 FRESHWATER DRU'-1' JUVENILE 24 BEN TeS • tJj 

283 GIZZARD SHAO JUVENILE 26 BEN res • I 
1-' 

283 GIZZARD SHAD JUVENILE 26 REN res • 0 

283 GIZZARD SHAD JUVENILE 27 AEN res -.J 

• 
2A3 GIZZARD SHAI) JUVENILE 23 BEN res • 
283 GIZZARD SHA~ JUVEIIJILE 26 BEN res • 
284 CA~P JUVEIIJILE 58 JA~ res 72584 
284 CARP JUVENILE 73 JAW TCS • 
284 eA~P JUVENILE 50 JAW res • 
284 CARP JUVENILE 42 JAW res • 
284 CA~P JUVENILE 36 JAW res • 
284 CA~P JUVENILE 40 JAW res • 
284 CA~P JUVE"'JILE 42 JAW TCS • ;J::>o 

284 CA~P JUVENILE 35 JAw TCS • 
284 fRESHWATER DRU"1' JUVENILE 36 JAW res CD 

• ::s 
284 F"RESHWATER DRU1f1· JUVE'IILE 14 JAW TCS • p, 

1-'· 
284 F"RESHWATER DRU"1· JUVENILE 16 JAW res • ~ 

?84 F"RESHWATER ORU"1 JUVENILE 27 JAW TCS • tJj 

284 F"RESHWATER DRU"1 JUVENILE 31 JAW res • 1\J 

?84 F"R~SHWATER DRLJ'-1: JUVENILE 32 JAw res • 
284 FRESHWATER DRU'-1; JUVENILE 22 JAvl TCS () 

• 0 
::s 
rt -
0. 



:J:>' 

CD 
::l 

CALLAWAY ICT~YOPLANKTO~ BENCH DATA p. 
...... 

ALL SAMPLES 1984 ~ 

lll 
ClD TAXON L:lfESTAGE LENGTH SORTER TDENTFTER nATE . 

N 
IN MM INITIALS I~ITlALS SORTE'l 

() 

0 
2A4 FRESHWATER ~RU\.11 JUVE~ILE 26 JAw TCS • ::l 

rt 
284 FRESHWATER ORU'-11 JUVENILE 29 JAw TCS • -
284 FqESHWATER DRII'-11 JUVENILE 23 ,JAW TCS 

p. 
• 

2B4 FRESHWATER DRU'-ti JUVENILE 25 JAW TCS • 
284 FRESHWATER DRU'-t· JUVENILE 21 .JAW TCS • 
(?H4 FRESHWATER O~lJ'-1' JUVE~ILE 19 JA~-1 TCS • 
284 FRESHWATER D~U"'! JUVENILE · 23 .JAW TCS • 
28'+ fRESHWATER DRLJ"'i JUVE~ILE 18 JAW TCS • 
284 FRESHWATER DRU\.1: JUVENILE 14 JAw TCS • 
?84 FRESHWATER I)RU'-1, JUVENILE 22 JAw TCS • 
284 FRESHWATER [)RUI-11 JUVENILE 17 JAW TCS • 
~84 FRESHWATER DRUI.1· JUVENILE 21 JAW TCS • 
284 fRESHWATER DRlJ\.11 JUVENILE 25 JAW TCS • 
284 FRESHWATER !)~Will' JUVENILE 18 JAW TCS • lll 
284 FRESHWATER I)RlJ'-11 JUVENILE 19 JAW TCS • I 

...... 
284 FRESHWATER DRlJ\.11 JUVE~ILE 23 JAW TCS • 0 

284 FRESHWATER DRU\.1' JUVENILE 20 JAw TCS CX> 
• 

284 fRESHWATER [)RIJ"'I JUVENILE 19 JAW TCS • 
284 fRESHWATER ORU"'' JUVENILE . 18 ,JAW res • 
284 FRESHWATER [)RU\.1' JUVENILE 23 JAW res • 
284 FRESHWATER ORU'-t! JUVENILE 22 JAW TCS • 
284 FRESHWATER DRIJ"1i JUVENILE 24 JAW TCS • 
284 FRESHWATER DRU'-t' JUVEI\JILE 19 JAW res • 
284 fRESHWATER DRLJ'-11 JUVEt-.IILE 60 JAW TCS • 
?.84 fRESHWATER DRU'-11 JUVENILE 16 JAW TCS I 

2A4 FRESHWATER I)RlJ'-t JUVENILE 2~ JAW res • 
284 fRESHWATER D~U'-11 JUVENILE 28 .. JAW TCS • 
284 fRESHWATER ORU"'' JUVENILE 25 JAW res • 
284 fRESHwATER DRU'-1 JUVE~ILE 31 JAW TCS • 
;?84 fRESH\vATER ORU'-t JUVPHLE 25 JAw TCS • 
284 fRESH~~ATER ORlJ'-1, JUVENILE 23 JAw res • 
?.A4 fRESHWATER ORU"1i JuVENILE 23 ,JAW TCS • 
2H4 fRESHWATER IV<UI.i JUVENILE 36 JAw res • 
?F\4 fR:::SH~JATER ORlJ~i JUVE"JILE 32 JAw TCS I 

?.~4 P~ E S H~~ A TEf~ I)CHJ\.11 JUVENILE 30 JAw res • 

- - - - .. - - - - - - - - - - - - - -



CALLAWAY ICTrlYOPLANKTON BfNCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER "DATE 
IN MM INITIALS INITIALS SORTED 

284 FRESHWATER DRU\1: JUVENILE 52.0 JAW TCS • 
284 fRESHWATER DRlJ"1i JuVENILE 23.0 JAW TCS • 
284 FRESHWATER DRU"1' JUVENILE 25.0 JAw TCS • ?.84 fRESHWATER DRUIII' JUVE~ILE 23.0 JAw TCS • 
284 FRESHWATER DRU\11 JUVE'ULE 34.0 JAW TCS • 
?.84 FRESHWATER DRU"11 JuVENILE 60.0 JAw TCS • 
?H'+ fRESHWATER DRU"11 LARVA 11.6 JAW TCS • 
284 FR~SHWATER DRU"11 JUVENILE 36.0 JAW TCS • 
284 FRESHWATER DRlJ"1' JUVP.HLE 4B.o JAw TCS • 
?84 F"RESHWATER 0 RU "11 JUVENILE 27.0 JAW TCS • 
284 F"RESH~~ ATER DRU'-1: JUVENILE 32.0 JAW TCS • 
2~~4 FRESHWATER nRUIIII JuVENILE 22.0 JAW TCS • 
284 FRESHWATER DRU\11 JUVENILE 29.0 JAW TCS • 
284 F"RESHWATER DRU'-1: JUVENILE 23.0 JAW TCS • 
284 FRESHWATER DRU"1i JUVENILE 27.0 JAW TCS • ttl 

2A4 FRESHWATER DRU'-11 JUVENILE 27.0 JAW TCS I 

• 1-' 

:?84 FRESHWATER DRU"1' JUVENILE 30.0 JAW TCS 0 • \.0 
284 FRESHWATER DRU"11 JUVENILE 60.0 JAW TCS • 
2A4 FRESI-IWATER DRlj"1' JUVENILE 17.0 JAW TCS • 
284 F"RESHWATER !)RLJ\1: JUVENILE sa.o JAW res • 
284 FRESHWATER DRU"1' ,JUVENILE 30.0 JAW TCS • 
2A4 fRESHWATER DRU"1' JUVENILE 34.0 JArl TCS • 
?84 FRESHWATER DRU\11 JUVENILE 39.0 JAW TCS • 
284 F~ESHWATER I)RU\11 JUVENI"LE 34.0 JA~ TCS ' 
284 FRESHWATER ORU'11 JUVENILE 35.0 JAW res • 
284 FRESHWATER ORU\.11 JUVE"JILE 22.0 JAW TCS • 
284 fRESHWATER DRtJ"1, JUVENILE 29.0 JAw TCS :J;:.o 

• 
284 FRESHWATER nRU'-11 JUVENILE 18.0 JAvJ TCS • CD 
284 FRESH~oJATER D RU "1; JUVENILE 19,0 .JAVJ TCS • :J 

284 fRESHWATER D~Uir1i JUVENILE 67.0 JAW TCS 
p, 

• 1-'· 

284 f~ESHW!\TER Or<U'-1· JUVENILE 57.0 JAw TCS • X 

?.!14 FRES4WATER ORU"1i JUVENILE 53.0 JAW res • OJ 

2A4 fRESt-f~J ATER DRLJ"1; JUVENILE )9,0 JAW TCS • N 

284 FRESHWATER ORIJ'-1; JUVENILE 43.0 JArJ TCS • () 

284 F:~ ESrlWATER r1RU"l JUVENILE 40.0 ,JAil TCS • 0 
::l 
rt 

p, 



;J::o 

CALLAWAY ICT~VOPLANKTON BENCH DATA (1) 

::l 
ALL· SAMPLES 1984 p. 

f-'· 
~ 

CID TAXO\J' LIFESTAGE LENGTH SD~TER IDE~TFIER DATE: ttl 
IN MM INITIALS INITIALS SORT Eo 

N 

281· FRES-tWATER DRUM JUVENILE 37.0 JAW TCS () 

• 0 

284 rKES-iWATER DRUivt JUVENILE 35.0 JA'II TCS ::l • rt 
284 FRES-iWATER DRUM JUVENILE 33.0 JAW TCS • -
284 FRES-iWATER DRU~ JUVENILE 33.0 JAW· TCS p. 

• 
284 FRES-tWATER DRU'-1 JUVENILE 29.0 JAw res • 
?84 FRES·hiATER DRU"'1 JUVENILE' 63.0 JAW TCS • 
284 FRES-iWATER DRUM JUVENILE 16.0 JAW TCS • 
284 FRES-tWATER DRU~ JUVENILE 39.0 JAw TCS • 
284 FRES-fWATER ORU"'1 JUVENILE 49.0 JAw TCS • 
284 FRES-tWATER DRUM JUVENILE so.o JAw Tr:s • 
284 FRES-tWATER DRUM JUVENILE 38.0 JAW TCS • 
284 fRES-fWATER DRUM JUVENILE 27.0 JAW TCS • 
284 FRES-tWATER DRUM JUVENILE 30.0 JArJ TCS • 
284 FRES-tWATER DRUM JUVENILE 17.0 JAW TCS • 
284 FRES"iWATER DRU"'1 JUVENILE 19.0 JAw TCS • ttl 
284 FRES-tWATER DRUM JUVENILE 28.0 JAvJ res • I 

....... 
284 FRES'"IWATER DRUM JUVENILE 2R.O JAW TCS • ....... 

294 FRES--tWATER DRUM JUVENILE 114.0 JAW TCS 0 
• 

284 FRES-iwATER ORU'-1 'JUVENILE 65.0 JAW TCS • 
284 FRES-iWATER DRUM JUVENILE 48.0 JAW TCS • 
284 FRES-iwATER DRUM JUVENILE 41.0 JAW TCS • 
284 FRES--tWATER DRUM JUVENILE 43.0 JAvl res • 
284 FRES-tWATER DRU'-1 JUVENILE 34.0 JAW TCS • 
284 FRES-fWATER DRU"1 JUVENILE 36,0 JAw TCS • 
284 FRES-tWATER DRU'-1 JUVENILE 22,0 JAW TCS • 
284 GIZZ~RD SHAD JUVENILE 22.0 JAW TCS • 
284 GIZZARD SHAD JUVENILE 30.0 JA~~ res • 
?94 GIZZARD SHAD JUVENILE 27.0 JAw TCS • 
?84 GIZZARD SHAD JUVENILE 25.0 JAvl TCS • 
284 GIZZ~RD SHAD JUVENILE 23.0 JAW TCS • 
2B4 GIZZARD SHAD JUVENILE 25,0 JAw TCS • 
?.84 GIZZARD SHAD JUVENILE 24.0 JAW TCS • 
?Bt+ GIZZARD SHAD JUVENILE 25.0 JAW TCS • 
284 t~LuE:;·ILL JUVENILE 15.0 JAw TCS • 
284 UNIO::NTIF":IED YOLK SAC LA~VA PROLII\~VA 4.1 JAwJ TCS • 

- - .. - ...... - - -- .. - - .... - - - -



CALLAWAY ICT~~OPL~NKTON BENCH DATA 
ALL SA"1PLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER DATE 
IN M"1 INITIALS INITIALS SORTED 

285 CARP JUVENILE 48 BEN TCS 7~SA4 

285 CARP JUVENILE 40 BEN TCS • 
285 CARP JUVENILE 38 BEN TCS • 
285 CARP JUVENILE 34 AEN TCS • 
?.85 CARP JUVENILE "33 BEN TC5 • 
285 CARP JUVE'JILE 35 BEN res • 
285 CARP JUVENILE 25 BEN TCS • 
285 CARP JUVENILE 27 BEN res • 
285 FRESHWATER O~U'-1! JUVENILE 49 BEN TCS • 
285 FRESHWATER DRU\.11 JUVENILE 16 BEN TCS • 
285 FRESHWATER DRU\.11 JUVENILE 34 BEN TCS • 
285 FRESHwATER 0Rll"1' JUVENILE 33 AEN res • 
285 FRESHWATER ORU"1: JUVENILE 30 BEN TCS • 
~85 FRESHWATER DRU"11 JUVENILE 31 BEN res • 
285 FRESHWATER !')RU'-11 JUVENILE 30 BEN TCS • to. 
2~5 FRESHWATER DRlJ\.1! JUVENILE 23 BEN TCS • I 

285 FRESHWATER D~U"1! JUVENILE 25 BEN TCS ....... 
• ....... 

285 FRESHWATER DRU"1! JUVENILE 19 AEN TCS • ....... 

?.85 FRESHWATER DRLJ"i; JUVENILE 23 AEN res • 
285 FRESHWATER DRU'-11 JUVENILE 20 AEN res • 
285 FRESHWATER DRU"i! JUVENILE 19 BEN' TCS • 
285 FRESHWATER DRUI.tl JUVENILE lA AEN TCS • 
285 FRESHWATER DRU'-11 JUVENILE 23 BEN res • 
?85 FRESHWATER ORU"11 JUVENILE 22 BEN res • 
?.85 FRESHWATER DRU1.11 JUVENILE 24 BEN TCS • 
285 FRESHWATER DRUII11 JUVENILE 19 BEN TCS • 
285 FRESHWATER DRU"1' JUVENILE 60 BEN TCS • 
285 FRESHWATER oqu..., JUVENILE 16 BEN res :x:o • 
285 FRESHWATER DRU'-1 JUVENILE 29 AEN TCS • CD 
285 FRESHWATER DRU"1' JUVENILE ;28 BEN TCS • :::1 

2R5 FRESHWATER DRU'-1' JUVENILE 25 BEN TCS 0. • 1-'· 
285 FRESHWATER ORUII!i JUVENILE 33 BEN TCS • ~ 

285 FRESHWATER DRU'-1! JUVENILE 25 BE'J TCS • ttl 

285 FRESHWATE~ r")qU\.11 JUVE"JJLE 23 BEN TCS 
. 

• N 

2A5 FQESH~JATER ()RU'-1' JUVENILE 23 AEN res ......... 
• () 

0 
:::1 
rt 

0. 



..• -- ··-······· - -~---

(1) 
:::3 

CALLAWAY ICTrlYOPLANKTO~ BENCH DATA p. 
..... ALL SAMPLES 1984 ~ 

ttl 
CID TAXON L·IfESTAGE LE.NGTH SORTER IOENTfiER DATE 0 

N 
IN MM INITIALS INITIALS SORTED· 

() 

0 
285 fRESHWATER ORlJ~' JUVENILE 36.0 BEN TCS • ::::1 

rt 
285 FRESHWATER DRU'-11 JUVENILE 32.0 BEN TCS • 
?.85 fRESHWATER !1RLJ"1i JUVENILE 30.0 BEN TCS p. 

• ---285 FRESHWATER DRU"1i JlJVENILE 52.0 AEN TCS • 
285 fRESHWATER I')RlJ'-11 JUVENILE 23.n AEN TCS • 
285 FRESH~IATER ORU-.1! JUVENILE 25.0 BEN TCS • 
?.85 FRESHWATER ORU'-11 JUVENIL£ 23.0 AEN TCS • 
285 FRESHWATER I)RlJ'-11 JUVENILE 34.0 BEN TCS • 
?85 FRESHWATER I)RlJ 'o1i JUVENILE 60.0 BEN TCS • 
285 fRESHWATER DRU"1i LARVA u. (\ . BEN TCS • 
~85 FRESHWATER DRU'o1: JUVENILE 36.0 BEN TCS • 
285 FRESHWATER ORU'-11 JUVPHLE 48.0 BEN TCS • 
285 FRESHWATER ORU\.11 JUVENILE 27.0 BEN TCS • 
285 FRESHWATER D~IJ"1l JUVENILE 12.0 BEN TCS • ttl 
?.85 FRESHWATER DRU'o1! JUVENILE 22.0 BEN res • I 

...... 
285 FRE5H~IATER D~U"11 JUVENILE 29.0 BEN TCS • ...... 
285 FRESHwATER DRU"11 JUVENILE 23.0 BEN TCS N 

• 
2AS FRESHWATER DRU"11 JUVP.HLE 27.0 BEN TCS • 
2AS FRESHWATER ORU"1' JUVENILE 27.0 BEN TCS • 
2!35 FRESHWATER DRIJ "1: JUVENILE 30.0 BEN TCS • 
285 FRESHWATER DRUio1l JUVENILE 60.0 BEN TCS • 
285 FRESHWATER DRU"1l JUVENILE 17.0 BEN TCS • 
285 FRESHWATER ORU'o1· JUVENILE sa.o AEN TCS • 
285 FRESHWATER ()RU'o1' JUVENILE 30.0 BEN res • 
?.85 fRESH~IATER DRIJ~I JUVENILE 34.0 BEN TCS • 
285 FRESHWATER DRtJ~ JUVENILE )9.0 BEN res • 
285 FRESHWATER DRLJ\.1: JUVENILE 34.0 BEN TCS • 
285 F'RESHviATER DRU"1 JUVENILE 35.0 BEN res • 
285 FRESHWATER D~U"1• JUVE~ILE 22.0 BEN TCS • 
285 F~ESHWATER f)QIJ"11 JUVENILE 29.0 BEN TCS • 
?85 FRESHl•J AT ER D~U"1' JUVE~ILE tA.o BEN· TCS • 
285 FRESHWATER D~U"1' JUVENILE 19.0 BEN TCS • 
?~5 FRESHwl\rER oqu "1; JUVE~ILE f,"f,(l 13EN TCS • 
?AS FRESHWATER r)RLJ'-1' JL.IVE\JILE 57.0 REN TCS • 
285 FRESHW~TER o=w11: JUVENILE 53.0 BEt-.J TCS • 

----~-~---~~-------



CALLAWAY IeT~YOPL~NKTON BENCH DATA 
ALL' SAMPLES 1984 

CID TAXON L~IFESTAGE LENGTH SORTER IOENTFIER DATE 
IN MM INITIALS INITIALS SORTED' 

285 FRESHWATER ORU"1i JUVE"JILE 39 BEN, res • 
285 FRESHWATER DRU"1' JUVENILE 43 BEN res • 
?.85 FRESHWATER ORlJ"1' JUVENILE 40 BEN res • 285 FRESH~IATER DRU"1i JUVENILE 37 BEN res • 285 fRESHWATER DRUI.t' JUVENILE 35 BEN res • 285 fRESHWATER ORUI.t' JUVENILE 33 BEN res • 
285 FRESHWATER DRU"1! JUVENILE 33 BEN TCS • 285 FRESHWATER DRU"1' JUVENILE 29 BEN TCS • 
?85 FRESHWATER DRUI.t' JLJVE~ILE 63 BEN res • 
?85 FRESHWATER DRlJI.tl JUVE~IL£ 16 BEN TeS • 
285 FRESHWATER DRU"1! JUVENILE 39 BEN TCS • 
285 fRESHWATER ORU"1i JUVENILE 49 BEN TCS • 
285 FRESHWATER DRUI!t! JUVENILE 50 BEN TCS • 
285 fRESHWATER ORUII1' JLJVPHLE 38 BEN TCS • Ill 
285 FRESHWATER DRUII1' JUVENILE 27 BEN res • I 

285 FRESHWATER DRU"i JUVENILE .. 30 BEN TCS 
I-' 

• I-' 

285 fRESHWATER DRU'-1' JUVENILE 17 BEN res w 
• 

285 FRESHWATER DRUII1' JUVENILE 19 BEN res • 
285 FRESHWATER DRUI.t' JUVENILE 28 BEN res • 
285 FRESHWATER ORU'-1' JUVENILE 28 BEN res • 
285 FRESHWATER DRU"1' JUVENILE 114 8EN TCS • 
?.85 FRESHWATER DRU"1! JUVENILE 65 BEN TeS • 
285 FRESHWATER ORU~.t: JUVENILE 48 BEN res • 
285 FRESHWATER DRIJ"1• JUVENILE 41 BEN res • 
285 FRESHWATER DRU\otl JUVENILE 43 BEN TCS • 
285 FRESHWATER DRU"f JUVENILE 34 BEN TCS • :J>' 

2AS FRESHWATER DRLJI!t, JUVENILE 36 BEN res • 
2AS FRESHWATER D~WI-1· JUVENILE 37 'BEN TCS CD • ::s 
?85 FRESHWATER ORUI-1 JUVE~ILE 33 AEN res • 0.. 

1-'· 
285 FRESHWATER f)RLJ\.1i JUVENILE 40 BEN TCS • ~ 

?.AS FRESHWt\TER r)QlJ'-1i JUVP.JILE 27 ~E~ res • to 
?.AS FRESHWATER oqu'-' JUVENILE 32 BEN TCS • N 
?.85 FRESH~~ATER ORUI.t' JUVEf\JILE 23 BEN TCS • 
285 FRESH~~ATER r)RlJIIt! JUVE~ILE 46 BEN TCS 0 

• 0 

?AS fRESHWATER DRU~.t· JUVENILE 16 BEN res • ::S. 
rt 

0.. 
........ 



:t:-

(D 

CALLAWAY ICT~YOPLANKTON BENCH D~TA ::l 

ALL SAMPLES 1984 
p. 
~· 
~ 

CIO TAXON LIFESTAGE LENGTH SORTEq IOENTFIER DATE to 

IN M~ INITIALS PHTIALS SORTED . 
N 

() 

285 FRESHWATER DRU~' JUVENILE 43 BEN res • 0 
285 FRESHWATER D~UII1: JUVENILE 28 BEN TeS ::l 

• r+ 
?.85 FRESHWATER DRUI1i JUVENILE 30 BEN res -• p. 
285 FRESHWATER DRU"11 JUVENILE 32 BEN TeS • 
?85 FRESHWATER ORlJ"1t JUVENILE 22 BEN TeS • 
285 FRESHWATER DRUI1! JUVE'\JILE 21 BEN TeS • 
285 FRESHliJATER DRL.l"1' JUVE"JILE 17 AEN TCS • 
2A5 FRESHWATER {")RUII1' JUVENILE 27 REN res • 
285 FRESH~JATER DRU"l~ JUVEI\IILE 22 BEN TCS • 
285 FRESHWATER DRlJ"1t JUVE"'ILE 20 BEN TeS • 
?85 FRESHWATER DRU"1: JUVEI\IILE 20 BEN TCS • 
?HS FRESHWATER I)RIJW JUVEI\IILE 26 BEN res • 
285 FRESHWI\TER ORU"1 JUVENILE 25 BE"' TeS • 
285 FRESHitJATER ORU\1' JUVENILE 27 BE~ TeS • 
285 FRESHWATER DRU~' JUVEI\IILE 21 FIEN res • to 

2HS FRESH~JATER DRUI1' JUVENILE 24 BEN res I 

• ...... 
285 FRESHWATER ORU\1! JUVENILE 23 BEN res ...... • ""' 285 FRESHWATER DRlJ"ll JUVENILE 26 BEN res • 
285 FRESHWATER ORUI1: JUVEI\IILE 23 BEN res • 
?85 FRESHWATER ORU1.1 JUVENILE 25 BEN TCS • 
285 FRESHWATER ORUI.1' JUVENILE 68 BEN res • 
2AS fRESHWATER DRU\11 JUVE"'ILE 71 AEN TCS • 
285 FRESHWATER DRUI.1' JUVENILE 58 BEt\! TeS • 
285 FRESHWATER DRUI.1, JUVENILE 59 BEN TeS • 
285 fRESHW~TER oqu\il JUVENILE 54 AEN TCS • 
285 fRESHWATER DRU\i JUVENILE 52 BEN res • 
2AS fRESHWATER n~u'-1, JUVENILE 55 BEN res • 
2HS fRESHWATER f')QlJ\il JUVENILE 47 BEN res • 
285 FRESHWATER D'W11: JUVENILE 39 BEN TCS • 
285 f~ESHvJATER DRU11 JUVE~ILE 41 Bf.\J res • 
285 FRESHWATER [)RIJ'-1; JUVE\JILE 46 AEN TCS • 
?85 fqESHWATER oqu'-1 1 JUVE~JLE . 39 REN res • 
285 fRESHWATER f)RlJ"i! JUVENILE 37 BEN TCS • 
285 F'RESH~JATER DRU Y1 1 JUVENILE 37 REN TCS • 
?AS Fr~ESH~~ A TER D'W\i JUVENILE 33 REN TCS • 

--~---~~--~~~-~----



CALLAWAY IeT~YOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER OATE 
IN MM INITIALS INITIALS SORTEI) 

285 FRESHWATER oqu..,, JUVENILE 34 BEN res • 
285 FRESHWATER D~U._, JuVENILE 33 BEN res • 
?85 FRESHWATER DRU'-1: JUVENILE 45 BEN res • 
285 FRESHWATER DRU'-1 JUVENILE 22 BEN TeS • 
285 FRESHWATER DRU._,! JUVENILE 31 AEN res • 
285 fRESHWATER ORU'-11 JUVENILE 27 BEN res • 
285 FRESHWATER DRU..,: JUVENILE 32 BEN res • 
?85 fRESH~JATER DRU"1! JUVENILE 31 BEN res • 
285 FRESHWATER DRU._,, JUVENILE '34 BEN res • 
?AS fRESHWATER DRU\.11 JUVENILE 40 BEN res • 
285 fRESHWATER DqUI.i' JUVENILE 11 BEN res • 
285 fRESHWATER DRU"1' JUVENILE 27 BEN res • 
2AS FRESHWATER DRU._,, JUVEt-.JILE 27 BEN res • 
285 fRESHWATER DRU.., JUVENILE 23 BEN res • IJj 
285 FRESHWATER DRU1.1 JUVENILE 25 AEN res • I 

285 fRESHWATER DRU._,, JUVENILE 23 BEN TeS 1-' • 1-' 

285 FRESHWATER DRU'-1: JUVENILE 28 AEN TeS • lJI 

2AS fRESHWATER nqu"1: JUVENILE 26 BEN TeS • 
285 FRESHWATER f)RU'-1! JUVENILE 24 BEN TeS • 
285 FRESHWATER DRU'1: JUVENILE 40 BEN res ' 
285 FRESHWATER DRUI.1 JUVENILE 16 BEN res • 
2AS FRESHWATER DRU'1: JUVENILE 31 BEN res • 
2HS FRESHWATER DRLJ.., JUVENILE 32 BEN TeS • 
285 FRESHWATER DRLJ..,r JUVENILE 26 BEN res • 
285 FRESHWATER DRU._, JUVENILE 30 BEN res • 
285 FRESHWATER oqu"1 JUVENILE 18 BEN res • !I>' 
285 FRESHWATER DRU._,, JUVENILE 37 BEN TeS • 
285 FRESHvl ATER I)RlJ1.1t JUVENILE 30 BE111 res • CD 

285 FRESHWATER f)RlJ\.1. JUVENILE 31 BEN res ::l 
• 0. 

285 FRESHWATER DRlJI.fi JUVENILE 25 AEN res ' 
1-'· 
~ 

2A5 FRESHWATER DRU"'f JUVENILE 32 BE~ res • 
2H5 FRES~WATER DRU"fl JUVENILE 39 AE,'4 TeS 

IJj 

• . 
285 FRESHWATER f)~U"t' JUVENILE 84 AEN TeS 1\.) 

• 
?.85 FRESHirJ 1\ TER DRU'-1• JUVENILE 42 BEI\J TeS • () 

?li5 FRESHWATER DRU~ JUVEt-.JILE )A BE~ TCS 
0 

• ::I 
rt 

C1 



~ 

CD 
CALLAWAY ICTHYOPL~NKTO~ BENCH DATA ::l 

ALL SA.MPLES 1984 
p. 
..... 
X 

CID TAXON LIFESTAGE Lf.NGTH SORTER IOENTFIER DATE ttl . 
IN M'-' INITIALS INITIALS SORTED N 

() 

285 FRESHWATER ORIJ'-1' JJVENILE 42 BE~ res • 0 
::l 

285 FRESHWATER DRUI.1t JUVENILE 41 AEN TCS • rT 

285 FRESHWATER DRU'-1, JUVENILE 4.2 BE~ res -• p. 

285 FRESHWATER ORU'-1 JUVENILE 36 BEN TCS -• 
285 FRESHWATER DRU'-1 JUVENILE 39 BEN res • 
285 FRESHWATER DRU"'' JUVENILE 18 AEN res • 
?.85 FRESHWATER DRU'-1< JUVENILE 35 BEN TCS • 
285 FRESHWATER DRU'-1' JUVENILE 21 BEN TCS • 
285 fRESHWATER ORlJ'-1' JUVENILE 30 RE~ TCS • ?.85 .. FRESHWATER DRIJ'-11 JUVP.JILE 19 BEN res • 
?.85 FRESrfWATER ORU..,i JUVENILE 32 BEN res • 
285 FRESHWATER DRIJ'-11 JUVENILE 23 AEN res • 
?.AS FRESHWATER DRU'-1' JUVENILE 31 BEN res • 
285 FRESHWATER DRU'-1, JUVENILE 19 BEN TeS • 
285 FRESHWATER ORU..,, JUVENILE 32 BEN TeS • ttl 

I 
?.85 FRESHWATER DRU'-1: JUVENILE 21 BEN res • ...... 
285 FRESHWATER ORU'-11 JJVENILE 4?. BEN res ...... 

• 0'\ 

285 fRESHWATER I)RU\of' JUVENILE 17 BEN res • 
285 FRESHWATER DRU'4i JUVENILE 32 BEN res • 
285 FRESHWATER DRU'-1~ JUVENILE 33 BEN TeS • 
285 FRESHWATER DRU'-'· JUVENILE 22 REN· TCS • 
285 FRESHWATER DRU'-1 JUVENILE 23 BEN res • 
285 FRESHWATER DRU'-1 JUVENILE 36 BEN res • 
?85 FRESHWATER DRU'-1· JUVENILE 30 BEN res • 
2~5 FRESHWATER DRlJ'-1, JUVENILE 28 BEN res • 
285 FRESHWATER DRU"1i .JUVENILE 27 BEN TCS • 
?.85 FRESHWATER ORU'-1· JUVENILE 19 BEN TeS ' 
285 FRESHWATER ORU~oi · JUVENILE 21 BEN res • 
285 FRESHWATER ORU~oi' JUVENILE 42 BEN res • 
285 FRESHWATER ORU'-1! JUVENILE 15 BEN res ' 
?.85 FRESHWATER DRU'-1' JUVENILE 42 BEN res • 
2A5 FRESHWATER DRlJit1: JLJVDHLE 27 "1AG JAW • 
285 FRESH~/ATER DRUI.i' JUVENILE 19 "1AG JAW • 
?8S GIZZARD SHAD JUVE'JILE 30 MAG JAW • 
285 GIZZARD SHAD JUVENILE 28 MAG JAW • 

--~~-~~~--~~--~-~--



CALL 1AWAV ICTHVOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

CID TAXON L·IrESTAGE LENGTH SORTE"R IDENTfiER DATE 
IN MM INITIALS INITIALS SORTED 

285 GIZZARD SHAD JJVENILE 25.0 M~G JAW • 
285 GIZZARD SHAD JJVENILE 28.0 MAG JAW • 
285 GIZZARD SHAD JJVENILE 27.0 MAG 'JAW • 
285 GIZZARD SHAD JJVENILE 27,0 MAG JAW • 
285 GIZZARD SHAD JJVENILE 29.0 MAG JAW • 
285 GIZZARD SH~D J:.JVENILE· 21.0 MAG JAW • 
285 GIZZARD SHAD JJVENILE 28.0 MAG JAW • 
285 GIZZARD SHAD JUVENILE 24.0 MAG JA~tJ • 
285 GIZZARD SHA() JJVENILE 26,0 MAG JAW 0 

28S GIZZARD SHI'\D JJVENILE 23.0 MAG JAW • 
285 GIZZARD SHAr.> JJVENILE 31.0 MAG JAW • 
286 GIZZARD SHAD LARVA 20.1 BEN JAW 72584 
286 GIZZARD SHAD JJVENILE 31.0 BEN JAW • 
2A6 GIZZARD SHAD JJVENILE 32.0 BEN JAW • to 
286 GIZZARD SHAD JJVENILE 30.0 BEN JAW I 

• 17 
286 GIZZARD SHAD JJVENILE 26,0 . BEN JAW • f-' 

286 GIZZ~RD SHAD JJVENILE 24.0 BE"' JAW -J 

• 
286 GIZZARD SHAD JJVENILE 27.0 BEN JAW • 
286 GIZZARD Sl-iAD JJVENILE 25.0 BEN JAW 72584 
286 GIZZARD SHAr) JLJVENILE 26,0 BEN JAW • 
286 GIZZARD SHAD JJVENILE 25.0 BEN JAW • 
286 GIZZARD SHAO JJVENILE 21,0 BEN JAW • 
?86 GIZZARD SHAD JJVENILE 23.0 BEN JAW .. 
286 GIZZARD SrlAI) JJVENILE 22.0 BEN JAW • 
286 GIZZARD SHAD JJVENILE; 24.0 BEN JA~·J • 
286 GIZZARD SHAD . JJVENILE 25.0 REN JAW • ,. 
286 GIZZARD 51-fA!) JJVENILE 25.0. BEN JAW • 
286 GIZZARD SHAD JJVENILf 25.0 BEN JAW • CD 

286 GIZZARD 51-fA[) LARVA 20.0 BEN JAW ::l • p, 
286 CARP JJVENILE· 148,0 AEN JAW • 1-'· 

286 CI\RP JJVENILE' 91.0 BE~ JAW ~ 
• 

286 CARP JJVENILE 73.0 AEN JAW to • . 
286 CI\RP JJVENILE' 44.0 BE~ JAW • N 

?A6 CARP JJVENILE 42.0 BEN 
........ 

JAW • 0 
286 CARP JJVENILE 27.0 BEN JAitJ 0 • ::l 

rt 

0.. 
~ 



;po - ···- .. -· ...... -....... -···· 

{!) 
::l 
p. 

CALL·AWAY ICTHYOPL~NKTON BENCH DATA 1-'· 
~ 

ALL SA-~PLES 1984 
tJj . 

r.ID TAXOW LlfESTAGE LENGTH SORTER IOENTFIER DATE N 

IN M"' INJTIAL5 INITIALS SORTE~· () 

0 
::l 

286 CA~P LARVA 19.n BE\J JAW rt • -286 FRESHWATER DRLJ\.11 JUVENILE 45.0 BEN JAW • p. 

286 FRESHWATER ORU\.11 LARVA 13.6 BEN JAW 
.._.. 

• 
286 FRESHWATER ·oRU"11 JUVENILE 18.0 BEN JAW • 
286 FRESHWATER ORU\1' JUVEr..JILE 27.0 BEN JAW • 
286 fRESHWATER ORU"1 JUVENILE 32.0 BEN JAW 72584· 
286 FRESHWATER ORU\.1' JUVENILE 28.0 BEN JAW • 
2A6 fRESHWATER nRU"1• JUVEr..JILE 29.0 BEN JAW • 
286 FRESHWATER DRLJ"1, JUVEI\IILE 26.0 BEN JAW • 
?.86 FRESHWATER ORU"1i JUVE'JILE 24.0 BEN JAW • 
2R6 ·fRESHWATER I"'RLJ\.1! JUVENILE 32.0 BEN JAW • 
286 fRESHWATER DRUI.t! JUVENILE 30.n BEN JAW • 
?.86 FRESHWATER DRU"11 JUVENILE 23.0 BEN JAW • tJj ?86 fRESHWATER flRU"1! JUVENILE 28.0 AEN JAW • I 

286 FRESHWATER ORU141 JUVENILE lB.o BE~ JAW ....... • ....... 
286 fRESHWATER r)RU\1; JUVENILE 32.0 BEN JAW • 00 

?.86 fRESHWATER ORU'-4· JUVENILE 19.0 BEN JAW • 
?.86 fRESHWATER ORU 141 JUVE'JJLE :n.o BEN JAW • 
286 fRESHWATER D~lJ"''I JUVENILE 23.0 BEN JAW • 
286 fRESHWATER DRU'-4! JUVENILE 24.0 BEN JAW • 
286 fRESHWATER ORU'-1' JUVENILE 20.0 BEN JAW • 
?86 fRESHWATER DRU"1! JUVENILE 22.0 . BEN JAW • 
?86 fRESHWATER ORU"1' JUVENILE 34.0 BEN JAW • 
286 fRESHWATER DRlJ"ii JUVENILE 30.0 BEN JAW • 
286 FRESHWAlER DRU"11 JUVENILE 17.0 AEN JAW • 
286 FRESHWATER I)RU llfi JUVE"!ILE 21.0 BEN JAW • 
286 fRESHWATER DRU1t1 JUVENILE 20.0 BEN JAW • 
286 fRESHWATER D~U"1' . JUVENILE 29.0 BEN JAW 72584 
2A6 fRESHL~ATER ORU\1· JUVENILE 32.0 BEN JAW • 
286 FRESHWATER ORU\11 JUVE'JILE 31.0 RE~ JAW • 
~86 FRESHWATER ORlJ\.1i JUVPHLE 28.0 BEN JAW • 
2A6 FRESHWATER DRU~t JlJVE~ILE· 37.0 BEN JAW • 
286 FRESHWATER nRU\ii JuVE~ILE 35.0 BEN JAW • 
286 F'4ESHWATER D~IJ\1: JUVE~ILE 25.0 BEN JAW • 
?H6 FRESHWATER n~U"1' JUVENILE ?.4.0 BEN JAW • 

- - - - .. .. .. - - - - .. - .. .. - .. - -



CALLAWAY ICTrlYOP~ANKTON BENCH DATA 
ALL SA~PLES 1984 

CID . TAXON LIFESTAGE LENGTH SORTER TDENTFIER DATE 
IN MM INITIALS INITIALS c;ORTED 

286 FR::SHWATER nqu~' JUVENILE 25 BEN JAW • 
286 FR~SHWATER DRlJ\11 JUVENILE 21 BEN JAW • 
286 FRESHWATER DRU\11 JUVENILE 27 BEN JAw • 
286 FRESHWATER DRU'11 JUVENILE 18 BEN JAW • 
286 FRE5HWl\TER DRU'-11 JUVE\IILE 28 BEN JAW • 
2R6 FRESHWATER ORU'1 JUVEI\JJLE 34 BEN JAW • 
?.86 FRESHWATER DRU\1; JUVENILE 30 BEN JAW • 
286 FRESHWATER r:lRU"i JUVENILE 38 BEN JAW • 
2A6 FRESHWATER ORU'1: JUVENILE 20 BE"J JAW • 
286 FRESHWATER DRU'1i JUVENILE:: 25 BEt\J JAW • 
?86 FRESHWATER oqu'1 JUVENILE 27 BEN JAW • 
286 FRESHWATER DRU\11 JUVENILE 32 REN JAW • 
286 FRESHWATER [)qlJ'1' ,JUVENILE 31 AEN JAW • 
286 FRESHWATER DRU'1 JUVENILE 39 BEN JAW • 
286 FRESHWATER r:lRU'1 JUVENILE 41 BEN JAW 72584 txl 

I 

286 FRESHWATER DRU'-1· JUVE"JILE 23 BEN JAW • 1-' 
1-' 

2B6 FRESHWATER DRU'1 JUVENILE 29 BEN JAW • \0 

286 FRESHWATER ORU\4! JUVENILE 21 BEN JAW • 
2A6 FRESHWATER DRU\11 JUVENILE 21 BEN JAW • 
286 FRESHWATER I')RU'1' JUVE\IILE 26 BEN JAW • 
286 FRESHWATER DRlJ\1' JUVENILE 29 BEN JAW • 
286 FRESHWATER DRU'-1! JUVENILE 45 BEN JAw • 
286 FRESHWATER I)RLJ '1' JUVENILE 42 AEN JAW • 
286 FRESHWATER DRU'1i JUVENILE 30 BEN JAW • 
2A6 FRESH~~ATER DRUit1t JUVENILE 24 BEN JAW • 
2A6 FRESHWATER oqu1.1· JUVEt\JILE 33 BEN JAW :J:>o • 
286 FRESHWATER DRU'-11 JUVENILE 24 BEN JAW • ro 
286 FRESHl.JATER f)RU\11 JUVE"'ILE 36 BEN JAW • :::::1 

286 FRESHWATER DRU '-11 JUVE~ILE 19 BEN JAW p. 
• ..... 

286 FRESHl.JATER DRU"1! ,IUVEf\IILE 24 BEN JAW • ~ 

286 FRESHWATER D~U'1! JUVENILE 47 AEN JAw • txl 

2A6 FRESHl~ A TER DRU"1 1 JUVENILE 21 BEN JAW . 
• N 

?.~6 F~ESHWATER ()qU~' JUVENILE 18 BEN JAW • (') 
286 FRESHWATEr~ DRU'-1' JUVENILE 34 BEi·J JAW I 0 

286 FRESHl~ATER ORUII!I JUVENILE 26 REN JAW :::::1 

• rt 

p. 
........ 



----~~~----~-~~-~--



CALLAWAY ICiHYOPLANKTON RENCH DATA 
ALL SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER OATE 
IN M'-1 INITIALS INITIALS SORTE:l 

286 FRESHWATER DRUI.11 JUVENILE 24 BEN JAW • 
2A6 fRESHWATER f)RtJ~; JUVENILE 31 BEN JAw • 
(?A6 FRESHWATER ORUI.1t JLIVENILE 22 REN JAW • 
286 FRESHWATER ORU~' JUVEI\JILE 29 BEN JAW • 
286 F•RESH~J AT ER DRlJ~: JUVENILE 32 REN JAW • 
286 FRESHWATER DRU~: JUVENILE 22 BEN JAW • 
286 FRESHWATER l'lRU1.1: JUVENILE 23 RE"J JAw • 
286 FRESHWATER ORU~' JUVENILE 23 BEN JAW • 
2A6 FRESHWATER DRU\.11 JUVENILE 34 JAw JAW • 
286 FRESHWATER DRU'it JUVENILE 22 JAtJ JAW • 
286 FRESHWATER DRU'-1' JUVENILE 20 ,JAW JAW • 
~86 FRESHWATER !)PlJ1.1! JUVENILE 24 JAw JAW • 
286 FRESHWATER l'lRUI.1' JUVENILE 33 JAW JAW • 
286 FRESHWATER DRU'1· JUVENILE 32 JAW JA~I • to 
286 FRESHWATER (')RlJ'1! JUVENILE 28 JAW JAW • I 

?86 FRESHWATER ORU\.1: JUVENILE 18 JAW JAW 1-' • N 
286 fRESHWATER DRUI.1t JUVENILE 16 JAW JAW • 1-' 

286 fKESHWATER DRU'1' JUVENILE 25 JAW JAW • 
286 FRESHWATER DRU'1' JUVENILE 31 JAW JAW • 
286 FRESHWATER DRU\.1' JUVENILE 42 JAW JAW • 
286 FRESHWATER ORU\.1: JUVENILE 37 JAw JAW • 
286 FRESHWATER DRIJ'11 :JUVENILE 31 JAw JAW • 
286 fRESHWATER ORIJ\.1! JUVPULE 26 JAw JAw • 
286 FRESHWATER ORU\.1, JUVENILE 25 JA·W JAW • 
286 FRESHL~ATER (')RU~: JUVENILE 25 JAw JAW • 
2fi6 FRESHWATER f)RlJ 1.1: JUVENILE 22 JAW JAW ~ • 
?.86 FRESHWATER DRU'1' JUVENILE 21 JAw JAW • CD 
286 FRESH~~ATER DRU "1i · JUVENILE 23 JAW JAW • ::l 

?86 FRESHWATER DRU"1 JUVENILE 20 JAw JAW p. 
• ...... 

?86 fRESHWI\TER DRU"1 JUVENILE 32 JAW JAW • X 

:?86 FRESH~JATER [)RU"1 JUVEI\JILE 25 JAw JAW • to 

?.86 FRESHWATER rwu '1 JUVENILE 24 JAW JAW • N 

2R6 FRESHWATER 1V~U"1 JUVEI\JILE 35 JAW JAW • () 
2A6 FRESHWATER ORU"'I JUVENILE 37 JAw JAW • 0 
286 FRESHwATER [')~LJ'1: JUVENILE 28 JAW JAW ::I 

• r7 

p. 
._.... 



:J::> 
'd 

(I) 

CALLAWAY ICTrlYOPLANKTON BENCH DATA ::l 
p. 

ALL SAMPLES 1984 1-'· 
~ 

CID TAXON L'lfESTAGE LENGTH SORTER IDEI\JTFIER DATE to . 
IN ~~ INITIALS INITIALS SORTED N 

~ 

0 
286 FRESHWATER D~U\.11 J~VEI\JILE 31 JAW JAW 0 • ::l 
286 FRESH~IIATER t)QlJ"1' JUVENILE 32 .JA~ JA~II • rt 

286 FRESHWATER nRU\11 JUVENILE 29 JAW JAW • p. 
?.86 FRESHWATER ORlJ\.1' JUVENILE 20 .JAw JAW -• 
286 FRESHWATER DRUI.1' JUVE~ILE 21 JAw JAW • 
?.f36 FRESHWATER DRU"11 JUVENILE 17 JAW JAW • 
286 FRESHWATER DRU"1' JUVENILE 22 JAW JAW • 
286 FRESHWATER ORUW JUVENILE 32 JA~J JAW • 
2A6 FRESHWATER f'HW1>1t JUVENILE 38 JAw JAW • 
286 FRESH~J ATER f)QlJ"1' JUVE~ILE 42 JAW JAW • 
286 FRESHWATER DRlJ\.1! JUVE~ILE 23 JAitl JAW • 
286 FRE5HviATER DRLJ\.1: ~JUVENILE" 41 ,JAW JAW • 
286 FRESHWATER nRUI.1: JUVENILE 33 JAW JAW • 
286 FRESHWATER DRU'-1 JUVENILE 28 JAw JAW • 
?.86 FRESHWATER ORU"1' JUVENILE 34 JAW JAW to • I 
286 FRESHWATER ORUVI' JUVENILE 19 JAW JAW • f-' 

286 FRESHWATER ORUI-1• JUVENILE 25 JAW JAW N 

• N 

286 FRESHWATER DRLI\.1' JUVE"JILE 24 .. JAfl JAW • 
2B6 FRESHWATER ORU\.1' JUVENILE 24 JAW JAW • 
?.86 FRESHWATER DRLJ\.1 JUVENILE 21 JAW JAW • 
286 FRESHWATER DRUVI' JUVENILE 23 JAW JAW • 
286 FRESHWATER D"WVI' JUVENILE 24 JAW JAW • 
2A6 FRESHWATER DRll"1! JUVE~ILE 36 JAW JAW • 
2A6 FRESH~JATER DRU'-1 JUVENILE 19 JAW JAW • 
286 FRESHWATER DRU"1' JUVf.NILE 24 JA~J JAW • 
2A6 FRESHWATER ORUVI JUVENILE 26 JAW JAW • 
286 FRESHWATER oqu"1· JUVENILE 24 JAW JAW • 
286 FRESHWATER DRU"1' . JUVENILE 45 JAW JAW • 
2A6 FRESHWATER ORU'11 JUVENILE 47 JAW JAW • 
2A6 FRESHl~ATER r)RU'-1: JUVENILE 26 JAW JAW • 
?86 FRESHWATER o qu '1r JUVENILE 31 JAW JAW • 
2A6 FRESHWATER r)RU\1' JUVENILE 37 JAW JAW • 
?86 FRESHWATER ORU\1 JUVE~ILE 42 JAw JAW • 
2~6 FRESH~IATER DwU'-1 JUVE~ILE 31 JAW JAW • 
2A6 FRESHWATER DRU'-1' JLJVE~ILE 25 JAW JAW • 

--~------~-~-~~~~--



CALLAWAY ICT~~OPL~NKTO~ BENCH DATA 
ALL SAMPLES 1984 

CID TAXO"J LIFESTAGE LENGTH SORTER IDENTFIER DATE 
IN MM INITIALS INITlALS SORT E) 

286 FRESHWATER ORU\4' JUVENILE 16 JAw JAW • 
286 FRESHWATER DRUI4· JUVENILE 18 JAl~ JAW • 
2l36 FRESHWATER ORUI4! JUVENILE 28 JAw JAW • 
286 FR::SHWATER ORU\1' JUVENILE 32 JAw JAW • 
2B6 FRESHWATER DRUI4' JUVENILE 33 JAW JAW • 
2A6 FRESHWATER DRlJ 14! JUVENILE 24 JAW JAW • 
286 FRESI-iWATER I)RU\41 JUVENILE 20 .JAW JAW • 
286 FRESHWATER DRIJII1 1 JUVENILE 22 JAW JAW • 
286 FRESHWATER D~U\1' JUVENILE 34 JAw JAW • 
?.A6 FRESHWATER n ~u 14, JUVE"JILE 30 JAW JAW • 
2A6 FRESHWATER ORUIII! JUVE"JILE 32 ,JAW JAW • 
;:?86 FRESHWATER DRU'1· JUVENILE 24 JAW JAW • 
2A6 FRESHWATER DRUIII JUVENILE 27 JAW JAW • 
?M6 FRESHWATER DRlJI4' JUVENILE 45 .JAW JAW • 
?86 FRESHWATER DRU"1, JUVENILE 42 JAW JAW • ttl 

286 FRESHwATER DRU"1 1 JUVENILE 28 JAW JAW I • ....... 
2A6 F~ESrlWATER ORU'-t JUVENILE 29 JAW JAW • N 

2~6 FRESHWATER I)RUI4' JUVENILE 24 JAW JAW w 
• 

?8(, FRESHWATER I)RIJ 111' JUVENILE 26 JAw JAW • 
286 FRESHWATER DR lJ 14! JUVENILE 27 JA!rl JAW • 
286 FRESHWATER DRU\11: JUVENILE 22 ,JAW JAW • 
?86 FRESH~IATER DPU"1' JUVENILE 39 JA!rl JAW I 
::>A6 FRESHWATER DRU 14' JUVENILE 42 JAW JAW • 
?86 FRESH~~ATER D~U141 JUVENILE 33 JAW JAW • 
2A6 FRESHWATER DRU'1! JUVENILE 20 JAW JAW • 
286 F'RESHWATER DRlJifl! JUVENILE 25 JAW JAW :t:-• 
2A6 FRESHWATER DRlJW JUVENILE 32 JAW JAW • (I) 

286 FRESHWATER DRU"t JUVENILE 30. JAW JAW • !::' 

?86 FRESH~lATER DRU"t' JUVENILE 32 JAW JAW p, 
• ..... 

287 CA~P JUVE"JILE 57 JAw TCS • ~ 

?.H7 CARP JUVENILE fl4 JAw TCS • ttl 

'?.87 CARP JUVENILE 47 JAW TCS . 
• N 

?fH CA~P JUVE\IILE. 28 JAW res • () 

?l:i7 CA=<P JUVPJILE 57 JA~ TCS I 0 

287 CA~P JUVENILE 37 JAw TCS ::J 
• rt 

p, 
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:t>' 

ICT~YOPLANKTON AENC~ DATA ro CALLAWAY ::s 
ALL SAMPLES 1984 p. 

1-'· 
~ 

CIO TAX0\1 LlfESTAGE LENGTH SORTER IDENTflER O~TE ttl 
IN MM INITIALS INITIALS SORTED . 

N -
?87 CA~P JUVENILE 35.0 JAw TCS 

() 

• 0 
287 CA~P JUVENILE 32.0 JAw TCS ::s 

• rt 
287 GIZZARD SHA1) JUVENILE 23.0 JAW TCS -• p. 
287 GIZZARD SHAD JUVENILE 32.0 JAW TCS • 
287 GIZZARD SHAD JUVENILE 27.0 JAw TCS • 
2P.7 SUCKER FAMIUY PR()LARVA 4.4 JAW TCS • 
287 SUCKER FAMILY P~OLARVA 4.7 JAW TCS • 
2A 7 SUCKER FAMILY PROLARVA 3.4 JAW TCS • 
287 SUCKER FAMIL1Y PROLARVA 2.5 JAW TCS • 
2A7 FRESHloiATER DRUI1' JUVENILE 43.0 JAW res • 
?87 FRESHWATER DRUI11 JUVENILE 15.6 JAw TCS • 
2H7 FRESHwATER ORlJI1i JUVENILE 32.0 JAw TCS • 
2A7 FRESHl.JATER DRUI1i JUVENILE 24.0 JAW res • 
287 FRESHWATER DRLJI11 JUVENILE 23.0 JAW TeS • 
287 FRESHvJ4TER ORlJ'1: JUVENILE 21.0 JAw TCS • ttl 
287 FRESHWATER DRU'1; JUVENILE 25.0 JAW res I • I-' 

2A7 FRESHvJATER DRU'1: JUVPHLE 26.0 JAW TCS •• N 

""' 28-, FRESHWATER ORLJ._, JUVENILE 25.0 JAW res • 
287 FRESHWATER DRU'-1' JUVENILE 18.0 JAW res • 
2A7 FRESHWATER !1RU14i JJVENILE 12.0 JAW TCS • 
2A7 FRESI-iWATER ORU\.11 JUVENILE 31.0 JAw TCS • 
287 F~ESHWATER D~lJ'-1' JUVENILE 30.0 JAW TCS • 
?.87 FRES~WATER DRU'1· JUVENILE 31.0 JAW res • 
?.87 FRESHWATER DRU'11 JJVENILE 30.0 JAW res • 
2A7 FRESHWATER DRUI4' JUVENILE 23.0 JAW res • 
287 FRESHWATER DRU\.1: JUVENILE 25.0 JAW TCS • 
287 FRESHWATER DRU'1! JUVENILE 19.0 JAw TCS • 
287 FRESHWATER DRU._,: - JUVENILE 23.0 -JAW TCS • 
2H7 FRESHWATER I)RUI4i JUVENILE 20.0 JAw TCS • 
287 FRESHWATER r)RU 1.1! JUVENILE 19.0 JAW TCS • 
?87 FRESHWATER f)RIJ\.11 JUVE"JILE 18.0 JAW TCS • 
287 FRESHwATER D~U\1: JUVE~ILE 23.0 JAW res • 
?.A7 FRESH~IATER D~U '-11 JUVEt-.IILE 22.0 JAw TCS • 
2A7 FRESHwATER DRlJ~! JUVENILE 24.0 JAW res • 
2A7 FRESHWATER r)RlJ\1' JUVEt-.IILE 19.n JAW TCS • 

------~--~~---~~-~-



CALL•AWAY ICTHYOPLANKTON BENCH DATA 
Al~ SAMPLES 1984 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFIER DATE 
IN '"1M INITIALS INITIALS SORTED 

287 FRESH~IATER ORU\.1: JUVENILE 60 JAw res • 
287 FRESHWATER DRU"1· JUVENILE 16 J~w TCS • 
28"7 FRESHWATER DRUI1 JUVENILE 29 JAW. res • 
287 FRESHWATER ORU\.1 JUVENILE 28 JAW TCS • 
287 FRESHWATER DRU\.1' JUVENILE 25 JAw TCS • 
287 FRESHWATER DRUI-11 JUVENILE 33 JAW TCS • 
287 FRESHWATER DRU"1' JUVENILE 25 JAW res • 
2A7 FRESHWATER ORU\.11 JUVE\JILE 23 JAW TCS • 
2A7 FRESHWATER ORUI.1i JUVENILE 23 JAw TCS • 
2A7 FRESHWATER DRU"' JUVENILE 36 JAw TCS • 
2137 FRESHWATER DRU\.1 JUVENILE 32 JAW TCS • 
?87 FRESHWATER DRU"'' JUVENILE 30 JAW res • 
287 FRESHWATER DRU"'t JUVENILE 52 JAW TCS • 
?87 FRESHWATER D~U"11 JUVENILE 23 JAW TCS • 
287 FRESHWATER ORU"1' JUVENILE 25 JAW TCS • to 

287 FRESHWATER DRU"'I JUVENILE 23 JAW res I 
• 1-' 

2P.7 FRESHWATER DRUI.il JUVENILE 34 JAW TCS • N 
Ul 

287 FRESHWATER DRU"1: JUVENILE 21 JAW TCS • 
287 FR::5HWATER DRlJI.i' JUVENILE 28 JAW TCS • 
287 FRESHWATER DRU"1• JUVENILE 114 JAW TCS • 
287 FRESHWATER DRU\.11 JUVENILE 65 JAw TCS • 
2A7 FRESHWATER 0RlJ"1: JUVENILE 48 JAw TCS • 
287 FRESHWATER f):{IJ"1' JUVENILE 41 JAW TCS • 
287 FRESHWATER DRU"1• JUVENILE 43 JAw TCS • 
287 FRESHWATER n~U"1' JUVENILE 34 JAW TCS • 
2A7 FRESHlr.JATER f)RlJ"'' JUVENILE 36 .JAW TCS • 
2B7 FRESHwATER DRU'-1• JUVENILE 37 JAW TCS • !l>' 
287 FRESHWATER r)RU'-11 JUVENILE 33 .JAW TCS • 
2'H fC<ESHWATER DRLJ"1' JUVENILE 40 JAW TCS • (]) 

287 FRESH~~ATER ~~u "'~ JUVENILE 27 JAvJ TCS ::::1 
• p, 

2B7 FRESH~JATER D'W"i JUVENILE 32 JA~I TCS 1-'· • ~ 
?B7 FRESHWATER r)RU"1 JUVE;-JILE 23 JAw TCS • 
297 FRESH\vATER DRU'-1: JUVE\JILE 46 JAW TCS to 

• 
2A7 FRESH\~ATER f)'<U-1 JUVE\JILE 16 JAW res N • 
287 FRESHWATER DRU"i· JLJVENJLE 43 JA'II TCS • (l 

0 
~ 
rt 

p, 
~ 



:J:>I 
't:l 
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CD 

CAL~AWAY ICT~¥0PL~NKTO~ BENCH DATA ::J 
p. 

ALL SAMPLES 1984 I-'· 
:>< 

CID TAXON LifESTAGE LENGTH SORTER IDENTfiER DATE til . 
IN MM INITIALS INITIALS SORTED N 

........ 
0 

287 fRESHWATER o=w~ JUVENILE 2R.o JAW TCS .o 
• . ::l· 

287 fRESHWATER [)~U~I JUVENILE 30.0 JA~ TCS • rt -
2B7 FRESHWATER ORU~i JUVENILE 32.0 JAw TCS • .P. 

287 FRESHWATEI~ DRlJ~I JUVENILE 22.0 JAw TCS • 
287 FRESHWATER DRU'-1' JUVENILE 21.0 JAW TCS • 
287 fRESHWATER DRU"1i JUVENILE 17.0 JAw TCS • 
287 FRESHWATER DRU\.11 JUVENILE 27.0 JAW TCS • 
2A7 FRESHWATER ORU\.1! JUVENILE 59.0 JAW TCS • 
2H7 fRESHWATER DRU\.1: JUVENILE 54.0 JAw TCS • 
287 FRESHWATER DRUI.i· JUVENILE 52.0 JAW TCS • 
?.87 FRESHWATER DRUI.i' JUVENILE 55.0 JAW TCS • 
2A7 fRESHWATER DRU\.1! JUVENILE 47.0 JAW TCS • 
287 fRESHWATER DRlJ'-1' JUVENILE 39.0 JAW TCS • 
?87 FRESHWATER ORU'-1! JUVENILE 41.0 JAW TCS • 
287 FRESHWATER D~LJ"fl JUVENILE 46.0 JAW TCS til 

• I 
287 fRESH~lATER DtW'-11 JUVENILE 39.0 JAW TCS • ...... 

N 

287 FRESHWATER I) ~lJ '-1' JUVENILE 37.0 JAW TCS • 0\ 

28"1 FRESHWATER DRU'-1' JUVENILE 37.0 JAW TCS • 
2A8 CA~P JUVENILE 100.0 JAW TCS • 
288 CARP JUVENILE 39.0 JAw TCS • 
288 CA~P JUVENILE 27.0 JAw TCS • 
2A8 CA~P JUVENILE 28.0 JAW TCS • 
288 CA~P JUVENILE 29.0 JAW TCS • 
288 GIZZARD SHAD JUVENILE 27.0 JAW TCS • 
288 GIZZARD SHAD JUVENILE 28.0 JAW TCS • 
2A8 GIZZARD SHAD JUVENILE 25.0 JAW TCS • 
2BH GIZZARD SHAD JUVE'IILE 24.0 JAW TCS • 
~88 GIZZARD SHAD JUVENILE 24.0 JAw TCS • 
?88 GIZZARD SHAD Jl.JVENIL£ 22.0 JAW TCS • 
288 GIZZARD SHAD JUVENILE 26.0 .JAW TCS • 
288 FRESHWATER ORU'-1 JUVENILE 35.0 JAW TCS • 
2A8 FRESHWATER DQU'-1' JUVENILE: 17.4 JAW res • 
288 fRESHWATER DqlJ~' JUVENILE 27.0 JAvl res • 
288 FR~SHWATER ORlJ~, JLJVENILE 32.0 JAW res • 
?.B8 F'q~SI-hoJ l\ TER D~U"11 JuVENILE 22.0 JAW res • 

-------------------



CALLAWAY ICTHVOPLANKTO~ BENCH DATA 
ALL: SAMPLES 1984 

cro TAXON LifESTAGE LENGTH SORTER IDENTfiER DATE 
IN Mtv1 INITIALS INITIALS SORTED· 

288 fRESHWATER !)QLJ~ JUVENILE 27.0 JAw TeS . 
• 

?.88 FRESHWATER DRU~I JUVENILE 23,0 JAW TeS • 
288 FRESHWATER DRU'-1' JUVENILE 28.0 JAw TeS • 
288 

.. 
fRESHWATER D~U"ll JUVENILE 54.0 JAW TeS • 

288 FRESHWATER I)RU~' JUVENILE 52.0 JAW TeS • 
288 FRESHWATER D~lJ~' JUVENILE 55,0 JAW res • 
288 FRESHwATER DRU'-1' JUVENILE 47,0 JAW res • 
?~A fRESHWATER DRU~ 1 JUVENILE 39,0 JAW res • 
288 FRESHWATER DRU~ JUVEII,JILE 41,0 JAW TeS • 
288 FRESHWATER ORU'-1· JUVENILE . 46.0 JAW res • 
288 fRESHWATER ORU'-11 JUVENILE 31.0 JAW TeS • 
288 FRESHWATER ORU'-11 JUVENILE 37.0 JAvJ TeS • 
2tiA FRESHWATER I)~LJ"i' JUVENILE 16.4 JAW TCS • 
288 FRESHWATER DRll'-1' JUVENILE 27,0 JAW res • tx:J 
288 FRESHWATER I)RlJ"1i JUVENILE 33,0 JAW TeS • I 

288 FRESHWATER DRU'1· JLJVEII,JILE 22.0 JAW res ....... 
• IV 

288 FRESHWATER DRU'1' JUVENILE 19.0 JAW res -...J • 
288 FRESHWATER D~W'-1' JUVENILE 28,0 JAW res • 
288 FRESHWATER DRU"l JUVENILE 28,0 JAw TeS • 
288 fRESHWATER I)RLJ'1i JUVENILE 114.0 JAW res D 

288 fRESH~JATER DRU"i' JUVENILE 65.0 ,JAW res • 
288 fRESHWATER DRU"l: JUVENILE 48.0 JAW res • 
?88 fRESH~~ATER DRU'-1· JUVEII,JILE 41,0 JAW res • 
288 FRESHWATER DRLJ~! JUVENILE 43.0 JAW res • 
288 FRESHWATER DRU~· JUVENILE 34.0 JAW res • :J;>o 
288 FRESHWATER nRuw JUVENILE 36,0 JAW TCS • 
~88 FRESHWATER DRU'-11 JUVENILE 37.0 ,JAW res • (J) 

?.AA Ft<ESHWATER I)~LJ"1! . JUVENILE 33,0 JAW TCS • ::l 

288 fRESHWATER DRU~I JJVENILE 40,0 JA~~ res 
p. 

• f-'· 

288 fRESHWATER DRU~~ JUVENILE 27.0 JAw TCS ~ 
• 

288 fRESHl~ATER DRU"1• JUVENILE 32.0 JAw TCS • tx:J . 
2A8 FRE:Si1WATER ORU"1: JUVENILE 23,0 .JAw TCS • IV 

....... 
2A8 F'RESHWATE~ nqu'-1· JLJVENILE 46.0 JAW TCS • () 

?88 FR::S~vJATER DRU "1' JUVE~ILE 16.0 JAw TCS • 0 
~ 

288 F~ESI-f~vATER DRIJ'-1: JUVENILE 43.0 JAw res • rt 

p. 
'-" 
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:P 

CD 

CALLMJAY .I CT>iYOPLJ\NKTON BENCH DATA ::l 
0. 

ALL SAMPLES 1984 ..... 
~ 

CID TAXON LIFESTAGE LENGTH SORTER IDENTFTER DATE OJ . 
IN M~ INITIALS INtTIALS SORTED N 

() 

?.88 fRESI-iWATER nRU~I JUVENILE 28 JAW TCS 0 
• ::l 

288 FRESHWATER DRUI.1i JUVENILE 30 JAW TCS r+ • -
288 FRESHWATER DRU~I JUVENILE 32 JAW TCS • 0. 

288 FRESHWATER DRUI-11 JUVENILE 22 JAwl res • 
?.88 FRESHWATER ORU'-1~ JUVENILE ?1 JAW TCS • 
~88 FRESHWATER DRU~ 1 JUVENILE 17 JAW TCS • 
288 FRESHWATER DRU'-1! JUVENILt:: 27 JAW TCS • 
?.88 FR::SHWATER DRUI-1: JUVENILE 22 JAW TCS • 
21-38 FRESHWATER DRUI-1' JUVENILE 20 JAw TCS • 
288 FRESHWATER DRU~· JUVENILE 20 JA~ TCS • 
288 FRESHWATER ORU~· JUVENILE 26 JA'tl TCS • 
288 FRESHWATER DRU'-11 JUVENILE 25 JAw TCS • 
288 FRESHWATER DRUW JUVENILE 27 JAW TCS • 
2~8 FRESHWATER DRU~· JUVENILE 21 JAW TCS • 
288 FRESHWATER DRLJ"11 JUVENILE 24 JAW TCS OJ 

• I 

?R8 FRESH~.JATER DRU'-11 JUVENILE 23 JAW TCS • ...... 
N 

288 FRESHWATER ORU"1i JUVEII.JILE 26 JAW TCS • CXl 

?.88 FRESHWATER DRlJ~I JUVE'-JILE 23 JAW TCS • 
288 FRESHWATER DRIJ~; JUVENILE 25 JAW TCS • 
288 FRESHWATER ORU~· JUVENILE 68 JAW TCS • 
288 fRESHWATER ORU'-11 JUVENILE 71 JAW TCS • 
288 FRESHWATER f)RlJ~I JUVENILE 58 JAW TCS • 
288 FRESHWATER ORU~! JUVENILE 59 JAfl TCS • 
288 FRESHWATER r>RU 1f1; JUVENILE 54 JAW TCS • 
288 FRESHWATER ORU~l JUVENILE 52 JAW TCS • 
?.88 fRESHWATER f)RU 1.1 1 JUVEII.JILE 55 JAW TCS • 
2AA FRESHWATER DRU~ JUVENILE 47 JAvJ TCS • 
288 fRESH'tJATER DRlJI-1! . JUVENILE 39 JAW TCS • 
288 FR::SHWATER DRUI-1: JUVENILE 41 JAw TCS • 
288 FRESHWATER DRU"1' JuVENILE 46 JAw TCS • 
288 F"RESHvJ AT ER O~IJ ~i JUVENILE 39 JAW TCS • 
?A8 FRESHwATER O~U'-1 JUVE~ILE 37 .JAw TCS • 
288 fRESHWATER D~U~· JUVENILE 37' JAw TCS • 
288 rRESH~IATER DQU"il JLIVENILE 33 JAW res • 
28H F"RESH\~ATER ORU'-1' JUVENILE 34 JAW TCS • 

------~--------~-~-



CALLAWAY ICT~YOPLANKTON BENCH DATA 
ALL SAM?LES 1984 

ClD T AX0\11 LIFESTAGE LENGTH SORTER IDENTF'I[R DATE! 
IN MM INITIALS INITIALS SORTE1 

288 FRESHWATER ORU~ JUVENILE! 31.0 JAw TCS • 
2tlA '"RESHWATER ORU\.1 JUVENILE! 45.0 JAW TCS • 
2tHi FRESHWATER DRU~ JUVENILE! 22.0 JAw TCS • 
2B8 FRESHWATER DRU\.1 JuVENILE! 31.0 J~w TCS • 
2tH3 '"RESHWATER DRU\.1 JUVENILE! 27.0 JAw TCS 
2i:i8 ~RESHWATER DRU"1 JUVENILE! 32.0 JAW TCS • 
288 FRES~WATER DRU'-1 JUVENILE! 31.0 JAW TCS • 
288 '"RESHWATER ORU"1 JUVENILE! 34.0 JAw TCS 
28A ~RESHWATER DRU~ JUVENILEt 4o.o JAw TCS " 
2d8 ~RES~WATER DRU"' JUVENILE' 31.0 JAW TCS • 
2dA F'RES-iWATER DRLJ\.1 JUVENILEt 27.0 JAw TCS • 
2~8 FRES"iWATER DRlJ~ JlJVENILEt 27.0 JAw TCS • 
2i:i8 ~RESHWATER DRLJ'-1 JUVENILE! 23.0 JAW TCS • 
288 ~="RESHL~ATER ORU'-1 JUVENILE! 25.0 JA!tl TCS • 
288 FRESHWATER DRUI.1 JUVENILEt 23.0 JAw res to .. I 

FRES-iWATER ORUM JUVENIL.Ei 21.0 
\ 

TCS 2813 JAw • I-' 
N 

288 FRESHWATER DRU\.1 JUVENIL"Ei 23 .. 0 JAW TCS ~ 

288 =-RES-iWATER nRU'-1 JUVENILEt 18.0 JAW TCS • 
288 F'RES"iWATER DRU'-1 JUVENILE! 25.0 JAW res • 
2d8 ~="RESHWATER O~U"1 JUVENILE' 22.0 JAW res • 
288 FRES>-iWATER DRUt-1 JUVENILE! 24.0 JAW TCS • 
288 ~="RESHWATER ORU'-1 JUVENILE! 27.0 JAW TCS • 
289 rHZZARD SHAD JUVENILE! 2A.O BEN' TCS 7268f+ 
289 FRES-i.WATER ORlJ\.1 JuVENILE! 27.0 BF.N TCS • 
2b9 F'RES-iWATER DRUI-1 JUVENILE' 17.0 BE \I TCS • 
289 SUCKER FAMILY PROLARVA s.1 BEN TCS • 
289 :3IZZARD SHAD JUVENILEt 20.0 BE \I TCS • :J>o 

289 FRES"iWATER DRU'-1 EGG EGG 1. 5 BEN TCS • 
2-JO CARP JUVENILEt 37.0 BEN TCS 72684 CD 

~ 

290 t:"RESHWATER DRU'-1 JUVENILE! lA.O BE \I TCS • p, 

2.;0 FRES-iWATER DRU\.1 JUVENILE! 17.0 BE 'I TCS 
...... 

• ~ 

290 r:RES··hoJATER f>RlJ\.1 JUVENILEi 15.0 BE\J TCS • to 
290 FRES-iWATER ORU'-1 JUVENILE1 2?.0 BEN res . • N 

?.90 FRES1WATER ORU~1 JUVENILE! 37.0 Bf.\J TCS • 
?CJ() 31ZZARD SHAD JUVENILE! 33.0 BF.~ TCS 

() 

• 0 
!:l 
rT 

p, 
'-"' 
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CD 
!:l 

CALLAWAY ICT~~OPLANKTO~ BENCH DATA 
p. 
f-'· 

ALL SAMPLES 1984 ~ 

lll 

ClD TAX0\1' LIF'ESTAGE LE"JGTH SORTER IOENTF'If:R 
. 

OAT ::1 N 

IN M~ INITIALS INITIALS SORTEIJ -() 
0 

2~('1 SPOTTED BASS ,JUVENI LEI 61.0 BE:"J TCS !:l 
• rt 

2'11 CARP JUVENILE! 118.0 BE'4 TeS 7268t+ -p. 
2 'I 1 CARP JUVENILE! 29.0 BEN res • 291 CARP JUVENILE! 52.0 BEN TCS • 
2~1 3]ZZARO SHAD JUVENILE1 51.0 BE"J TCS • 
291 :;·IZZARD SHAD JUVENILEi 43,0 BE" TCS • 
291 :;·IZZARD SHAD JUVENILE1 36.0 BE'4 TCS • 
2'11 ::;rzZARO SHAD JUVENILE! 34.0 BE \I TCS • 
2'11 F"RES-iWATER !1RU'-1 LARVA 12.0 BE" res • 
2'}1 F"RES"iWATER ORU'1 JUVENIL~. 27.0 BE'4 TCS • 
291 SU~F'ISH FAMILY JUVENILE! 16,4 BE"J TCS • 
291 F"RES>iWATER ORU~ EGG EGG 1.4 BEN TCS • 
292 :;·IZZARD SHAD JUVENILEi ~53. 0 BE"J TCS 726A4 lll 
2'12 J•IZZARD SHAD JUVENILE1 48.0 BEN TCS • I 

2'12 3IZZARD SHAD JUVENILE1 27.0 BE"' TCS I-' 

• w 
2~2 3IZZARD SHAD JUVENILE! 32,0 BEt-.J res 0 

• 292 F"RES~WATER DRU'-1 LARVA 14.0 BE"' TCS • 
292 F"RES>iWATER DRU'4 LARVA 16.0 BEt-.J TCS • 
292 F"RES~WATER DRUM J~JVENI LEI 23.0 BEt-.J res • 
2':12 F"RESI-iWATER DRU'1 JUVENILE! 38.0 BEN res • 
293 F'RESriWATER DRIJ\4 JUVENILE' 28.0 BE\.J res 72784 
293 ;:-RESHWATER DRU'4 JUVENILEi 24.0 BE \I TCS • 
293 F"RES~WATER DRU'i LARVA 15.0 BEN res • 
293 F"RES;WATER DRU'1 JUVENILEi 17.0 BEN TCS • 293 CARP JUVENILE1 39.0 BEN TCS • 
2~3 CARP JLJVENILEI 27.0 BEN TCS " 293 CARP JUVENILE! ?.8.0 BEN TCS • 
29'+ c:-RESHWATER DR~J'4 JUVENILE! sa.o JAW TCS • 
294 F"RES;WATER DRU'4 JUVENILE! 25.0 JAW res • 
294 ::;.y ZZARD SHAD JLJVENILE1 54.0 JAW TCS • 
?94 SUCKER FAMILY LARVA 17.0 Jl\w TCS • 
2Y4 SUCKER FAMILY P OL:ARVA 4.1 JAW TCS • 
2j4 SUCKER F'AMILY PROL'ARVA 5.6 JArJ TCS 72784 
294 SUCKER FAMILY PROL~RVA s.s JAw TCS • 
2'JS CARP JUVENILE: 79.0 JAW TCS 73184 

- - - - - - - - .. - - - - - - - - - -



CALLAWAY ICT~~OPL~NKTON BENC~ DATA 
ALL SAMPLES 1984 

Clf) TAXO\J LIFESTAGE LENGTH SO•HER IDE'-iTFIER DATE 
IN t-1~ INITIALS INITIALS SflRTEI') 

?.9c; CA~P JUVENILE 88,0 JAw TCS • (:J9!:i CA~P JUVENILE 76,0 JAW TCS • 
295 CAKP JUVENILE 53,0 BE\J TCS • . 29C) CA~P JUVENILE 50.0 BE '\I! TCS • 
29C) CAKP JUVENILE 41.0 BE\JI TCS • 
29t; FRES-iWATER DRUM JUVENILE 17.0 BE\J' TCS • 
29S FRES-iWATER DRUM EGG EGG 1.6 BE\Jl TCS • 
291, FRES-iWATER DRUM JUVENILE 28.0 JAw TCS ' 29n GIZZARD SHAD . .JUVENILE 25.0 JAW TCS • 
2QF, UNIDENTIF~IED YOLK SAC· LA~VA PROL~RVA 4,3 JAw TCS • 
2~F, UNIDENTIF~EO EGG EGG 3,0 JAW TCS • 
29f' FRES-iWATER DRUM EGG EGG 1. 6 JAw TCS • 
297 SUCKER FAMILY JUVENILE 31.0 BE"J· TCS • 
297 CARP JUVENILE sa.o BE'\J! TCS • 
?97 CARP JUVENILE sa.o BE"J! TCS • ttl 

. 297 . CARP . JUVENILE ·5o,o BE"J• . TCS I • ...... 
297 GIZZARD SHAD JUVENILE 48.0 BE\J• TCS • w 

...... 
297 SUCKER fAMILY PROL~RVA 4.7 BEN1 TCS • 
29A F"RES-iWATER DRUM JUVENILE 48.0 JAw TCS • 
2913 UNIOENTIFJED YOLK SAC, LAKVA PROLIARVA 7~8 JAw TCS 73184 
29Q CARP JUVENILE 88.0 9E"J! TCS 80)84 
?.9Q CARP JUVENILE 57.0 BE '\I· TCS • 
299 CARP JUVENILE 54.0 BE·I\J• TCS • 
29Q CARP JUVENILE 45.0 BE"J TCS • 
299 CA~P JUVENILE 37.0 BE '\I TCS • 
?9Q FRES-iWATER DRUM JUVENILE 34.0 BE'J· TCS • 
300 CARP JUVENILE 72.0 JAW res !!:>' • 
300 . CA~P JUVENILE 45,0 JAw TCS • (1) 
300 CARP JUVENILE 27.0 JAw TCS • !j 

30n GIZZARD SHAD JUVENILE 26.0 JAW TCS 0.. 
• ..... 

300 FRES -iiiiATER DRUM JUVENILE 15.0 JAw TCS • ~ 

301 CARP JUVENILE 57.0 13E \1• TCS • ttl 
301 CARP JUVENILE 82.0 BE\Ii TCS . 

• rv 
301 CA~P JUVENILE 4A,o BE~ TCS .-.. • () 
301 GIZZ4RD SrlAO JUVENILE 47.0 BE \I TCS • 0 

::l 
rt 

p,. 
._.. 



:x:-

CD 
CALLAWAY ICT~YOPL~NKTON BENCH DATA :::l 

p. 
ALL: SAMPLES 1984 1-'· 

~ 

CIO TAXO'J LIFESTAGE LENGTH SORTER IDEMTfiER DATEt lJj . 
IN MM INITIALS INITIAL~ SORTE:) N 

() 

301 F"RESHIJIATER DRUM JUVENILE! 2Ra0 BE"'J TCS 0 • ::l 
302 CARP JUVENILE! 77.0 BE"l TCS • rt 

302 G·IZZARO SHAD JUVENILEt 28.0 BE'J -TCS .. p. 
302 :;,r ZZARO SHAD JUVENILEi 36,0 BEt.J res • 
302 c-RES'iWATER DRU'-1 JUVENILEt 15.0 BEt\! TCS • 
302 F"RES'"iWATER ORU\.1 JUVENILE! 20.0 BEN res • 
302 SUCKER fAMILY PROL~RVA 4.8 BE \I TCS A0184 
303 CARP JUVENILE! 94.0 JAW TCS .. 
303 GIZZARD SHAD JUVENILE! 54.0 JAw res • 
30) 3·1 ZZ ARD SHAD JUVENILE! 32.0 JAW TCS • 
303 F"RES.-iWATER DRU\.1 JUVENILE! 22.0 JAW res • 
303 C"RES"iWATER ORU\.1 ,JUVENILE! 12.0 JAW TCS • 
304 c-RESHWArER DRU"1 JUVENILE! 1s.o BEN TCS 80284 
304 JNIDENTIFIED EGG EGG 3.0 BE"' res • 
304 SUNFISH fA"1ILY PROLARVA 3.9 BE'J TCS lJj .. l 
305 F"RESHWATER DRU"1 JUVENILE! 17.0 JAw TCS • ..... 

F'RES"iWATER DRU"1 JUVENILE! 19.0 JAW TCS w 
305 • N 

305 C"RES'"iWATER D~U"1 JUVENILE! 16.0 JAw TCS • 
305 FRES.-iWATER ORU"1 EGG EGG 1.5 JAW TCS • 
306 CARP JUVENILEt 73.0 JAw TCS • 
306 FRES"iWATER ORU"1 LARVA 14,0 JAw TCS • 
307 "1IN"'OW FAMMIL!Y PROLARVA 5.7 BEN. TCS • 
307 F"RES!-iWA-lER DRU"1 EGG EGG 1. 3 BEN TCS • 
307 r:RES'i~JATER DRU"1 EGG EGG 1.5 BE"'l TCS • 
307 F"RES'iWATER ORU"1 EGG EGG 1.5 BEN TCS • 
308 "1.1 N"'JOW f AMM I LIV JUVENILE! 26.0 JA\~ TCS • 
308 SLJ'IfiSH FAMILY LARVA 12,6 JAW TCS • 
308 JNIDENTIFJED EGG EGG 2.6 JAW res • 
JOB JNIDENTiftED EGG EGG l. 6 Jf\w TCS 80284 
3UA JNIOENTIFJED EGG EGG 1.7 JAw TCS • 
308 JNIDENTIF"IED EGG EGG 1. 4 JAW TCS • 
308 JNIDENTIFIED EGG EGG l. 5 JAw TCS • 
30A JNIDENTIFTEO EGG EGG 1. 6 JAW TCS • 
31)9 r:RES"iWATER DRU"1 PROLlARVA 4.6 BE~ res ' 
309 JNIOENTIFIEO FGG EC1G 2.6 BE\J TCS • 

-------------------



CALLAWAY ICTrlYOPLANKTON BENCH DATA 
ALL SAMPLES 1984 

Cln T AX0\1: LIF'ESTAGE LENGTH S0~1TER IDENTF'IER DATE• 
IN MM INITIALS INITIALS S()RTED 

309 FRES-iWATER DRU'-1 EGG EGG 1. 6 BE\£ TCS • 
309 FRES"iWATER DRUM EGG EGG 1. 4 BEN TCS • 
310 MI"JNJW F'AMMILY PROL~RVA 6.5 JAW TCS • 
310 FRES"iWATER DRUM PROL~RVA 4.6 JAw TCS • 
311'1 UNIOENTIF[EO EGG EGG 2.7 JA'd TCS • 
310 F'RES-IWATER DRU'-1 EGG EGG l. 3 JAw TCS • 
310 F'RES"iWATER DRUM EGG EGG 1.7 JAW TCS • 
310 UNIDENTIF'JED fGG EGG 1. 2 JAW TCS • 
311 MINNJW F'AMMIU' PROL~RVA · s.o BEN' TCS • 
311 F'RES"iWATER DRUM PROL~RVA 4.5 BE\£' TCS • 
311 F'RES-IWATER DRUM EGG EGG 1. 5 BE\£· TCS • 
311 F'RES-iWATER DRUM EGG EGG 1.4 BEN TCS • 
31? MI'JNJW F'AMMILY PROL~RVA 7,0 JAW TCS A0384 
31? MINN)W F'AMMILV PROL~RVA 6.8 JAW TCS • to 
31? SUNFISH F'~MILY PROL~RVA . 4.7 JAW TCS • I .... 
31?. SUNFISH FAMILY PROL~RVA- .. . 4~5 JAW TCS qo384 w 
31? "11NNJW F'AMMILY PROL~RVA 4,8 JAw TCS w 

• 
31:? UNIOENTIFJED EGG EGG 2.8 JAW res • 
31? F'RES-IWATER DRU'-1 EGG EGG 1. 5 JAW TCS • 
11? FRES"iWATER DRUM E~G EGG 1.6 JAW TCS • 
31? F'RES-IWATER DRUM EGG EGG 1.5 JAtl TCS • 
31? F'RES-IWATER DRUM EG~l EGG 1. 5 JAW TCS • 
31? F'RES"fWATER DRUM EGG EGG 1.6 JAw TCS • 
311 CARP JUVENILE 58,0 JAW TCS • 
311 CARP JUVENILE 46.0 JAW TCS • ;:r::. 
311 F'RES"fWATER DRUM EGG EGG l. 5 JAW TCS • 
313 FRES-IWATER DRUM EGG EGG loS JAw TCS • (I) 

311 FRES"fWATER DRUM EGG EGG 1. 4 JAW res ::l • p. 
114 CARP JUVENILE 45.0 JAW TCS • ..... 
31 '~ UNIDENTlF'1lED YOLK SAC· LA~VA PROL~RVA JAW TCS :>< 

• • 
314 FRES·H~ATER DRU~ E~G EGG 1. 3 JAw TCS to • . 
31S CARP JUVEN·ILE 73,0 JAw TCS • N 

,....... 
)}C\ CA!:?P JUVENILE 46.0 JAw TCS • 0 
115 F'RES"fWATER DRUM PROL~RI/A 4.1 JAW TCS 0 • ::l 
11Ci FRES-IWATER Dqll..,1 ESG EGG 1. 3 JAtl TCS • rt -p. 



-------------------



CALLAWAY ICT~~OPLANKTO~ BENCH DATA 
ALL SAMPLES 1984 

Clr> TAXO"J LIF"ESTA~E LE"JGTH SORTER IOENTF'IeR DATE' 
IN MM INITIAL.S INITIALS SORTE~ 

3~4 IO"RESHWATER nRu~ PROL;ARVA 4.6 MAG TCS • 
324 ~="RES·HIIATER ORU~ EGG EGG 1. 5 MAG TCS • 
325 'H NNJW F AMM I LV ,JUVENILE! 23.0 BE~ TCS BOA84 
325 FRESHWATER DRU~ PROL·ARVA 5~0 BE"J TCS • 
325 JNIDENTIFIED EGG EGG 2.8 BE \I; TCS • 
325 F"RES1WATER DR!J~ ::GG EGG 1.6 BEN' TCS • 
'32S F'RESrlWAJER ORU"1 EGG EGG 1.5 BE~ TCS • 
326 3•1 ZZ ARD SHAI1 JUVENILE! 41.0 BE~· JAW • 
326 CARP JUVENILE! 110.0 BE~ JAW • 
326 "11"-JNOW FAM1.11L•Y LARVA 6.3 BEN JAW • 
326 'HN~OW fAMMJL;Y PROLARVA 4.5 BE~ JAW • 
326 F"RESHWATER DR!Jh.1 EGG EGG 1. 6 BF.~ JAW AOBB4 
326 FRESHWATER DRU'1 EGG EGG 1. 5 BEN' JAW • 
327 F"RESHWATER DRU~ EGG EGG 1. 5 BE~, JAW • 
327 F'RES>iWATER ORU'4 EGG EGG 1.4 JAw JAW • IJj 

I 
327 FRESHWATER ORU"1 EGG EGG 1. 6 JAw JAW • ....... 

328 SUCKER FAMILY PROLlARVA 6.1 BE'J JAW w 
• U1 

328 ~="RESHWATER DRlJh.1 EGG EGG 1. 6 BE~ JAW • 
328 F'RESHWATER DRU'4 EGG fGG \. 5 BE'J JAW • 
328 F"RESHWATER ORU~ EGG EGG 1.5 BE"J JAW • 
328 FRESHWATER DRUI.1 EGG EGG 1.4 BE~ JAW • 
32A FRES'iWATER r>RlJ"1 EGG EGG 1.7 BE"J JAW • 
328 ~="RESHWATER ORU"1 EGG EGG 1. 5 BE~ JAW • 
329 FRESHWATER DRUM PROL'ARVA 5.1 JAW JAW • 
329 FRESYWATER DRU"1 EGG EGG 1. 5 JAw JAW • ::t:>' 
329 F'RES"iWATER DRUM EGG EGG 1. 6 JAW JAW • 
329 FRES~WATER DRUM EGG EGG 1.5 JAW JAW • CD 
329 . ~="RES'iWATER ORU'1 EGG EGG 1. 4 JAw JAW • ::l 

p, 
329 F"RESHWATER OR~J"1 EGG EGG 1.7 JAW JAW • 1-'· 

330 ~HZZARD SHAD JUVENILE! 38.0 BE'J JAW ~ 

• 
330 ~-IZZARD SHAD JUVENILE! 29.0 BE~ JAW IJj 

• . 
330 "1;J'JN3W FAMMIL;Y PROL'ARV 1\ 5.1 BE'J JAW • N 

130 ~RES~WATER D~U\1 EGG EGG 1.6 BE'J JAW • () 

331 ~H ZZ ARD SHAD ,JtJVENILEI 34.0 BF.\J JAW 0 • !:l 
3Jl FRESHWATEP I)RUI.i PROL'ARVI\ 4.2 BE'J JAW • rt -p, 



-·"·---- ~ -- -~. - ·-

!1:>' 

CD 

CALLAWAY ICTHVDPL~NKTON BENCH DATA 
::l 
p, 

ALL SAMPLES 1984 1-'· 
~ 

CH> TAX.O'II; LIFESTAGE SO~;TER 
til 

LENGTH lOE\ITFIER DATE . 
IN MM INITIAL<; INITIALS S1RTED N 

() 

F~ES-fWATER 
0 

331 . DRUM EGG EGG 1.6 BE \I; JAW 80884 ::l 

331 FRES-IWATER D'RUM EGG EGG 1. 4 BE'J JAW M' 

• -
331 FRESI-fWATER DRU"'f E!;G EGG 1. 5 BE 'II' JAW p, 

• -331 FRES-IWATER DRUM EGG EGG 1 ~ 4 BE\Ji JAW • 
33? UNIDENTIF~ED EGG EGG 2.7 JAw jAW • 
33? FRES-fWATER DRUM E5G EGG 1. 5 JA'N JAW • 
33? FRES-iWATER DRUM EGG EGG 1.6 JAW JAW • 
331 FRESI-fWATER DRUt..t PROL~RVA 4.5 JAw· jAW • 
331 MlNN1W FAMMILY PROL~RVA 6.1 JAw :jAW • 
331 SUCK~R F&\MILY PROL~RVA 5.0 JAw JAW • 
333 FRES-fWATER DRUM EGG EGG 1. 5 JAW :JAw • 
331 FRES-iWATER DRUt..t Er;G EGG 1.6 JAW JAW • 
331 FRES-iWATER DRU"'f Er;G EGG 1. 7 JAW ,;JAW • 
331 FRES-IWATER DRUM E~G EGG 1. 5 JAW JAW • til 
133 UNIDENTIF~ED EGG EGG 2.5 JAW :JAW • I 

334 FRES-iWATER DRU~ PROL~RVA 4,6 BE'J, dAW ...... 
• w 

134 FRES-il..,ATER DRUM E-;r; EGG 1.6 BE\Ji :JAW • 0'1 

))t; GIZZb.RD SHAD JUVENILE 34,0 BE 'I' JAW • 
335 Ml'JN:lW Fl\MMILY PROL~RVA 6,8 3E"Ji JAw • 
33S FRES-fWATER DRUM EGr; EGG 1. 5 BE'Ji :JAW • 
33S FRES-iWATER DRUM Er,r, EGG 1. 5 BE\J jAW • 
136 UNIDENTIF~ED YOLK SAC L'A~VA PROL~RVA 4.3 JAw .JAW • 
13~ FRES-iWATER DRUM PROL~RVA 4.1 JAw JAW • 
336 UNID~NTIF~ED fGG EGG 2.A JAW JAW • 
336 F~ES-iWATER DRUM E5G EGG 1. 5 JAW :JAW 80884 
136 FRES-iWATER DRUM E'iG EGG 1. 5 JAW JAW • 
336 F'RESi-fWATER DRUM EGG EGG l. 7 JAW JAW • 
131-. FRES-iWATER DRUM EGG EGG 1. 6 JAW JAW • 
331-. FRES-iWATER DRUM EGG EGG 1. 4 JAW jAW • 
337 FRES-iWATER DRUM EGG EGG 1. 6 BE"4 JAW • 
33A t-11\INJW FAMMILY LARVA 5.7 BE\J JAW • 
33R FRES"i\~ATER DRUM EGG EGG 1. 7 BE \Ji JAW • 
33R FRES"'WATER DQI.JM Er;r; EGG 1. 5 3E~: jAW • 
339 1~0 FISH 0 • BE~ JAW • 
340 \10 FISH 0 • JAW JAW • 

------- -------- -- -- -



CALLAWAY ICT~YOPL~NKTON BENCH DATA 
ALL SA~PLES 1984 

CID TAXO\Jt LIF'ESTAGE LENGTH SO~lTER . JDEI\iTF' I ER DATE 
IN MM INITIALS INITIALS SORT En 

34l MI\IN:JW F'AM~ILY PROU~RVA 6.8 BE \I jAW • 
341 Mlr.JI\J:JW F'AMMILY LARVA 11.2 BE 'I• ;JAw • 
341 F'RES;WATER DRUM PROL~RVA 4.2 BE 'I, :JAW • 
341 Mlto.JN)W F'AMMILY PROL~RVA 4.6 BE~· dAW • 
341 F'RES-fWATER DRUM E~G EGG 1.7 BE~ JAW • 
341 FRES;WATER DRU~ EGG EGG 1. 4 BE\1: JAW • 
34? FRES-fWATER DRUM PROLII\RVA 4.5 JAr./ JAW • 
34? F'~ES-fWATER DRUM EGG EGG 1. 6 JAW dAW • 
343 F'RES'"iWATER DRUM PROLIARVA 4.2 '-tAG JAW 111784 
141 0NIOENTIF1ED YOLK SAC L~QVA PROLIARVA 3.5 "1AG JAW • 
341 FRES-fWATER ORUM ESG EGG 1.4 "1AG JAW • 
344 MI~NJW FAMMILY PROLII\RVA 4.9 BE'J• ::JAW • 
344 FRES-fWATER DRUM PROL.~RVA 4.6 BE~I JAW • 
344 FRES-fWATER DRUM EGG EGG 1. 5 BE\1: JAW • 
344 FRES~WATER ORU"1 Er,G EGG 1.4 BE\Ii :JAW • ll1 

34t; MI\IN)W FAMMILY PROL~RVA 5.7 "1AG• dAW I 
• ...... 

)45 SUf\IFISH FAMILY LARVA 7.1 '4AG· JA'tl w • ""' 34S FRES-fWATER 0RlJ'4 EGCi EGG 1.7 "1AG· JAW • 
34S FRES'"tWATER DRUM EGG EGG 1.5 '4AG· JAW • 
34~ FRES-fWATER DRUM EGG EGG 1.5 "i~G JAW • 
347 FRES-fWATER DRU~ Er,r, EGG 1.4 BE \II ::JAW • 
348 MI\JNJW F'AMMILY PROL~RVA 5.6 BE\Ii ~AW A2084 
34A UN I DENT I F1I ED YOLK SAC' LARVA PROLII\RVA 2.4 BE\Ii JAW • 
34A FRES~WATER DRUM EGG EGG 1.3 BE'11 :JAW • 
141:\ fRES~WATER DRU~ ESG EGG 1. 4 BE'11 ;JAW • l::t:o 
149 FRES~WATER DRU~ PROL~RVA 4.5 G·.BI JA'tl 82084 
349 FRES-fWATER ORU~ EGG EGG 1. 5 G•, B JAW • ro 
349 FRES~WATER DRUM EGG EGG 

.. 
1. 3 c;. sl·· JAW ::::1 

• 0.. 
340 FRES;WATER DRUM EGG EGG 1. 4 G·. 8 jAW • 1-'· 

::< 
349 FRES~WATER ORU~ EGG EGG 1 ~ 5 G.B ;JAW • 
350 MI~NOW fAM~ILY PROL~RVA 5,3 BE\J, dAW ll1 

• . 
UNID£NTIF~ED EGG EGG 2.8 BE~I JAW • N 

35f"l ...... 
350 FRES~WATER DRUM EGG EGG 1.3 3E\J, :JAW • () 

3'""1) UNID~NTIFJED EGG EGG 1 • 1 BE'J JAW o· 
~- • !:1 

350 UNIOENTIF~ED EGG EGG 1.0 BE~i ;JAW • rt -
0.. 



CID 

350 
350 
351 
351 
351 
351 
351 
351 
351 
351 
35? 
353 
351 
351 
151 
351 
151 
351 
154 
35'3 
355 
355 
35A 
356 
357 
35R 
35R 
15A 
159 
35q 

)~0 

350 
360 
361 
.161 

CALLAWAY ICT~~OPLANKTON BENCH DATA 
ALL SAMPLES 1984 

TAXO'Ji 

FRES~WATER DRUM EGG 
FRES~WATER DRUM EGG 
SUCK~R FAMILY 
SUCKER -FAMILY 
SUCK~R FAMILY 
FRES~WATER DRUM 
UNIDENTIFiiED YOLK SA~> LA~VA 
FRES~WATER DRUM EGG 
FRESYWATER DRUM EGG 
FRES~WATER DRUM Er.r, 
FRES~WATER DRUM Er,r. 
SU'JFISH FAMILY 
FRESYWATER DRUM 
UNIDENTIF~ED EGG 
FRESYWATER DRUM Er,r; 
UNIDENTIF~ED EGG: 
FRES~WATER DRUM EGG 
FRES~WATER DRUM EGG 
UNIOENTIF1EO EGG 
MINNChol fAMMILY 
FRES~WATER DRUM 
SUNFISH FAMILY 
MI'JN::lW f~MMILY 

SU~FISH FiAMILY 
SU'JFISH FiAMILY 
SU'JfiSH fAMILY 
UNIDENTIF~ED EGG 
UNIDENTIF~ED EGG 
SUNFISH FAMILY 
FRES~WATER DRUM 
SU'JFISH FAMILY 
SU\JFISH F'A~ILY 

FRES1WATER DRlJ~1 E:,G 
FRES1WATER ORU'-1 
M I 'JN)vl F MPH L Y 

. LIF'ESTAGE 

EGG 
EGG 
PROLiARVA 
PROL~RVA 
PROU\RVA 
PROLiARVA 
PROLiARVA 
EGG 
EGG 
EGG 
EGG 
LARVA 
PROLIARVA 
EGG 
EGG 
EGG 
EGG 
EGG 
EGG 
PROLiARVA 
PROLiARVA 
PRO LIAR VA 
PROLIARVA 
PROLIARVA 
PROLiARVA 
PROLiARVA 
EGG 
EGG 
PROLiARVA 
P .. WLiARVA 
P~OL~RVA 

LARVA 
EGG 
LARVA 
PROL~RVA 

LENGTH 
IN MM 

1. 5 
1.4 
4.7 
s•7 
4.9 
4.5 
2 •. , 
1. 7 
1. 5 
1. 3 
1. 6 
5.2 
4.5 
2.2 
1.4 
1. 1 
1. 3 
1. 3 
2.5 
6.3 
4.0 
5.1 
4.6 
5.1 
5.2 
5.1 
1o 2 
1. 2 
4.9 
1.6 
5.1 
6,Q 
1.5 
4.1 
5.6 

SO RITER 
INITIALS 

BE'J; 
BE~~ 
G·, 8 
G.B 
G,B 
G,B 
5·. 3 
G.B 
G'• B 
5·. B 
BE'J! 
BE'J' 
BE'Ji 
BE \I 
BE'J 
BE'J, 
BE'J 
BE'J 
G,9 
G·. 3 
c;.. a 
G•, B 
G·. 8 
G•. 9 
G· .. B 
G·. B 
G. B· 
r;,.s 
thB 
G·. 8 
ChB 

~·. B 
G,8 
9E\J, 
BE 'J: 

IDENTF'IER 
INITIALS 

dAW 
t.JAW 
jAW 
JAW 
,:;JAW 
JAW 
.:JAW 
.:JAw 
jAW 
:JAW 
;:JAW 
JAW 
JAW 
:JAW 
;:JAW 
.:JAW 
JAW 
JAW 
;:JAW 
;JAW 
;:JAW 
JAW 
dAw 
:JAW 
;jAW 
jAW 
;:JAW 
JAW 
dAW 
:JAW 
;JAW 
JAW 
dAW 
JAW 
JAW 

DATE 
SORTED 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

A2084 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

A2284 
R2284 

N ......, 
0 
0 
!:j 
rt 

ttl 
I 

I-' 
w 
CX> 

-------------------



CALL'AWAY ICTH¥0PLANKTO~ BfNCH DATA 
ALL SAMPLES 1984 

CID TAX0\11 LIFESTAGE LENGTH SORITER JDENTFtER 01\TE 
IN MM INITIALS INITIALS SrlRTED 

361 F~ES-iWATER DRUM EGG EGG 1. 4 BE'J: '.:JAW • 
36? NO FISH 0 o.o BEIIJ· .JAW • 
361 NO FISH 0 o.o BEI\J dAW • 

.. 

364 NO FISH 0 o.o BE"J :;JA'tJ • 
365 MIIIJN:>W FAMMILY PROL~RVA 4.5 BE \I '.:JAW • 
36fl FRES-iWATER DRUM EGG EGG 1. 4 BEN. ;:JAW • 
366 FRES"iWATER DRUM EGG EGG 1. 6 BEI\J· tJAW • 
367 FRES-iWATER DRUM LARVA 4~3 3E\Ii jAW • 
367 FRES-iWATER DRUM ESG EGG 1. 3 BE\11 '.:JAW • 
167 FRES-iWATER DRUM E!';G EGG 1.5 . BE\11 'JAW • 
167 UN I DENT I F'il ED EGG EGG 1. 2 BE'J ;JAW • 
36'\ UN I DENT I r•l ED YOLK SAC· LA~VA PROLIARVA 2.3 G.B ~AW • 
36R UN I DENT I F"!l ED YOLK SAC> LA~VA PROLIARVA 2,9 G.B jAW • 
36A FRES-iWATER DRUM PROLIARVA 3,8 G·, B :JAW • ttl 
36A fRES-iWATER DRUM PRDL~RVA 4.2 G·. a :JAW ' 

I 

36P "11Nf\J:>W F"AMMILY LARVA 
.. 

6,8 G,B jAw f-.' 

• w 
16~ FRES'iWATER ORUM EGG EGG 1. 5 G·.B :JAW \0 • 
36A FRES;wATER DRUM EGG EGG 1.7 G,9 dAW • 
369 FRES;WATER DRUM PROL~RVA 4,7 3E\I: JAW • 
370 SUCK::R FAMILY LARVA 6.0 3E'J: ;:JAW • 
37n FRES-iWATER DRUM ESG EGG 1.4 BE \I• JAW • 
371 FRES-iWATER DRUM PROLIARVA 4.3 . G, B :JAW R2284 
37? FRES-iWATER DRUM PROU<\RVA 3,6 BE\!1 JAW A2384 
37? UNIDENTtF~EO YOLK c;AC· LA~VA PROLIARVA 3.4 9EIIJ· :JAW • 
37?. FRES-iWATER Dr~UM EGCi EGG 1.3 9E\I· JAW • :J:>o 

37? FRES-iWATER D~UM EGri EGG 1. 4 BE\J. ::JAW • 
371 FRES-iWATER oquM Er;r; EGG 1. 3 13E\l JAW CD 

• ::l 
374 FRES-iWATER DRUM E13G EGG 1.5 BE'J JAW • 

p,· 

375 FRES1WATER Dqu1.1 LARVA s.o G·. B JAW 
1-'· 

• ~ 

376 MI\IN:>W F AM~11 L Y LARIIA 12.4 3E\I: JAW • ttl 

37F-. SUCK::R FAMILY LARVA 6.0 BE \I .:JAW . • N 

377 ~~o FISH 0 o.o BE\J JAW • 
,..... 

037P. . F~ESit•JATER ORUM E'iG EGG 1. 4 9E\J: jAw () 

• 0 
37Q F"~ES1\~ATER DRU~1 E~G EGG 1. 4 G,3 JAW ::l • rt 
381') f\Jrj FISH 0 o.o 30J: ::JAw q2884 

p, 
....... 



.. ·- -- -- -·- .. . - ··--·· ·~ ... -· ... - ···- - --- ··-·----··~---- --·· ---- ;l:>'-·-

()) 

::l 

CALLAWAY ICTH~OPL~NKTON BENCH DATA 
p. 
1-'· 

ALL SAMPLES 1984 :X 

ttl . 
ClD TAXO\J LIFESTAGE LENGTH SORTER IDENTFIER DATE' N 

IN M~ IN I Tl ALS INIT1ALS SORT E) () 

0 

3Bl ~0 FISH 0 o.o BE"l 
::l 

JAW • rt 

3~2 \JO FISH 0 o.o BE \I JAW -• p. 

3S3 ~AMA3ED LARVA PROL~RVA 3.0 BE\J JAW • 
3t33 JNIOENTIFIEO f.(;G EGG 1. 2 BE \I JAW • 
384 \10 FISH 0 o.o G.B JAW • 
3~5 j:"RE5"iWA TE~ D!:W~ PROLIARVA 4.5 BE\J JAW • 
385 F"RESYWATER DRUM PROL.IARVA 2.6 BEt..! JAW • 
385 F"RESr-iWATEq DRU~ EGG EGG 1.3 BEN JAW • 
3~6 JNIDENTIFIED F.GG EGG 1. 2 G.B JAl-1 • 
387 "RESrlWATER DRUI-1 PROLIARVA 3.7 BE\J JAW • 
3ti8 \JO FISH 0 o.o '41\G JAW • 
3tj9 F"RESr-iWATER DRU'v1 PROLARVA 4.1 "1AG JAW • 
389 SUNFISH FAMil'Y PROLIARVA 3.2 MA(; JAW • 
390 SUNfiSH FA"1JL('( PROLIARVA 1.9 6E"l JAW • ttl 

I 
390 "1:INNOW fAMMILY PROL\4RVA 4.1 BE \I JAW • ....... 

3iJl 'IJO fiSH 0 o.o BE"l JAW """ • 0 

39? JNIDENTIFIED f.(;G EGG 1. 2 G.B JAW • 
393 \10 fiSH 0 n.o BE"l JAW • 
394 'IJO FISH 0 o.o G.8 JAW • 
395 \10 fiSH 0 • BE'J JAW • 
396 \10 fiSH 0 o.o BE \I ,JAW 82884 
397 'IJO FISH 0 • G.B JAW 90584 
3'18 \10 FISH 0 . . G.B JAW • 
3'19 'HN'-.WW FAM4TL!Y PROL:ARV~ 6.0 G.B JAW • 
400 \10 fiSrl 0 n.o G.B JAW • 
401 JNIDENTIFIED EGG EGG ?..B G.B JAW 90684 
40·2 'IJO fiSH 0 o.o G.B JAW • 
403 SUCKER FAMILY JUVENILE' lA.O G.B JAW • 
404 'IJO FISH 0 o.o G.a JAW • 
405 'JO FISH 0 • G.B JAW • 
40F, F"RES -i\!J AT ER DKU"-1 EGG EGG 1.7 G.B .JAW • 
, .. 07 'J0 FISH 0 o.o BE~oJ JAW 90o84 

4uR 'JO fiSH 0 • G.3 JAW • 
409 '10 FISH 0 • BF'J JAW • 
410 \10 FISH 0 0 BE\J JAW • 

- - - - - - - - - - - - - - - - - - -



CALL'AWAY ICT~¥0PL~NKTO~ RENCH DATA 
ALL SAMPLES 1984 

ClD TAXO'J· LlfESTA5E LE~GTH SORTER IDENTfi~R DATEI 
IN M~ INITIAL.S INITIALS SO~TEi) 

411 \jQ fiSH 0 • BEN JAW • 
412 \JO fiSH 0 • BE'J JAW • 
413 'JO fiSH 0 • BE'J JAW • 
414 \jo fiSH 

.•.. ..~.. . -· 
0 • BEN . JAW • 

415 'JO fiSH 0 • G.B JAW 91184 
416 \JO fiSH 0 • BE'J JAW • 
417 \JO fiSH 0 • BEN JAW • 
418 'JO fiSH 0 • G.B JAW • 
419 \JO fiSH 0 • G,B JAW • 
420 \10 FISH 

.. . . ... -~ .. .. ' ........ , . 
BEN 

. ... 

JAW 0 • • 
421 \10 fiSH 0 • BEN JAW • .. . 
422 \JO fiSH 0 • G,B JAW • 
421 \10 FISH 0 • BE'J JAW • 
424 'JO fiSH 0 • G.B JAW • to 
425 \JO fiSH 0 • G.B JAW • I 

................ 
4~6 . F"RESI-iWATER ·oRU'4 EGG EGG 

.. ... - ·- --~---·· . ' ....... 
2~5 G~B JAW 91484 

" 1-' 

""' 426 \10 FISH 0 G.B JAW 1-' 
• • ... 

427 \JO FISH 0 • BEN: JAW • 
4~8 \10 FISH 0 • BE"J· JAW • 
429 '1:1 NNOW FAMMILY PROLARVA 5~5 

-·-· BE\J JAW 91184 
429 \10 FISH 0 • BEN JAW ' 430 \10 FISH 0 • G,B JAW • 
431 'JO fiSH 0 • G.B JAW • 
432 :lERC"i; fA~tLY LARVA 7,8 BE'J JAW • 
433 \JO FISH 0 o.o G,B JAW 91884 :x:-
434 \10 fiSH 0 • G.B JAW 10 1584· 
435 \JO fiSH 0 • G,B JAW • CD 
436 ... ... 

\JO FISH BE'J JAW 91884· 
. ::l " 

0 • p. 
437 \JO fiSH 0 • G.B JAW 101584 1-'· 

:>< 
4JA ~0 FISH 0 • G,B JAW 101584· 

439 'JO F'ISH 0 G.B JAW 91884 OJ 
• 

4'+0 \10 fiSH 0 BF.'J JAW 91684 N 
• 

441 'JO FISH 0 • Bf'J JAW 91884 () 

442 \JO F'ISH 0 G,B JA\~ 0 
• ' ::I 

4'+3 \10 FISH 0 G.B JA~J rt • • 
p. 
,_.. 



,. ______._______ -· 

-----·--·------- ------ ------------- ----------------~----------...:--------------------------------------- --------------------------------- ---·-·····----·-- -·-------------- --··· ·····------- -------- ------- -----. ·---· 

_ -·--·----------------. ____________________ ---------------~:~----~-~~-L·~~A.'r I CT H:YOPL'ANK TON BENCH DA. TA . --ALU SAMPLES i 984-- .... - - - ------------------------

-------·------·----··------· --·-·---ci b----·-·r·A-xof.f ______ Tt F'E:s tAGE ________ [ENG rH ____ --·soRtE:R--~---------1 btNtf H:R··------ OA tE·- ---- ..... ·-------- --
--·----- ________ ....... _____________ .... ___ ____________ . ____ _____________ __ _ _ __________________ !_~----!"!~----- ___ IN_!_!}_~-~-~ ________ J ~ !.!J~LS ____ . SORT ED 

- 4~s'+_ ________ NNOO ~II S~_HH ------- -- 00 ------- ---------- __ ! __ --------···-··-BEN JJAAWW • r • G-~-8-------------- -----···-- .---

446 NO FISH 0 • . BEN JAW 91984 

.... N 

(l 
0 
::l 
rt 

---------------4-41·---·-No--··rlsH--·-----·o·-----------.--------·a~::N-------------JAw---·-···- .. --·------ ·· ......... ·-··-----·--- .. -· -·-··--· 

---------·-------····--------- _____________ 44!98 ____________ NNOO ~I~S~HH _________ 00 - - !__________ BEN JAW : ,. r • -BEN ____ ------------JAW----- ---
• 

450 NO FISH 0 • BEN JAW • 45 J . -- NO FISH 0 • BEN -- - - --JAW 925A4 
-------·----·-·--·----------- 452 NO FISH 0 • BEN JAW .. ··453--·----·No FISH' ................ 0 -------·------------ --~----------- -·-----BEN----··---------·· --JAW • 

• 
454 NO F"ISH 0 • BEN JAW • 
455 ~0 FISH- .. 0.. • BEN -JAW • 
456 NO F"ISH 0 • BEN JAW • 
457. ~0 FISH 0 • BEN .. JAW • 

··-----------·------------------ ..... 44~98 __________ ~00. ~liS s~· ........... ····· ··oO . _Q _____ . --- .. G • B JAW 
J '" r n • . BEN......... JAW--- ..... • 

• 
450 NO F"ISH 0 • G.B JAW 92584 
461 NO F"ISH 0 • BEN JAW • 
462 NO FISH 0 • BEN JAW • 
463 . . - NO F" ISH 0 • BEN . JAW • 
464 NO F"ISH 0 • G,B JAW • 
465-····~··----·No riSH. 0 ·······--··r··· • . . BEN.. . .. "JAW • 

. . . : ~ ~ --- -- ~ g ~ : ~ ~ - ~ : ~ : ~ j: ~ • 
• 

---·------ ____ ---~68 __ NO FISH 0 , G,A JAW • 

-·------------------



c :- 1 

Appendix C 

Impingement Data 



Section 

C.1 

C.2 

C.3 

C.4 

c - 2 

Impingement Data 

Description 

Plant and field data collected during the 
impingement samplng at the Callaway Power 
Plant, February 1985 through January 1986 

}funthly length ranges of two fish species 
collected by impingement at the Callaway Power 
Plant, February 1985 through January 1986 ••• 

Estimated monthly and yearly numbers and weights, 
and relative abundance and weights (based upon 
the number of days in a month) of the fish 
impinged by the Callaway Power Plant, 
February 1985 through January 1986 •• 

Estimated monthly numbers and weights, and 
relative abundance and weights (based upon 
total water withdrawal in a month) of the 
fish impinged by the Callaway Power Plant, 
February 1985 through January 1986. • • • • 

C-3 

C-54 

C-56 

C-69 



.. ·-· . - ·-·- ··- .... --------------------------------------------------------------

------------ ----------------------------------------------

------------------

SIHVEY UN ~JSc;ouRI ~IVEH AT CALl AWAY PLANT 11\1 CALLAWAY C011N.lY..L.t!.l5'\0:.!.IlH~l _______ _ 

-----------------

ETftJTfiC HOILEH FOR DETCJNr, 

VOLUME OF WATEW SCREENFO 

COMMON NA1-1E 

---- -----------------
OISCHAR~E TEMP. SO.Of 

Off WATER TEMP. RISE FffECT OF ELECT~IC ~OILEH FOR DEICING n.o 

11776000. GALLONS TIME h1CLIJDEO IN SAMPLE 

NO. PFR 
1\CIUAL 1 OQQOOOO_ 

SCIENTifiC NAMf NO. GAL. 

R.2 HRS. 

WT, (G) PFR 
-~.:..!!.!:::.!=__...,.!T OJAL_L9.!HHlQ n_!L_ RAr'JGE 

TL(I-IM) WT.CG) r,AL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

17 12.1 66- lAO ·)/9. 0 

------ --------- -------- ---------
________ T.:....:<::...lT._..:A...:..::L::__ __ __,l:....:7 ___ H~_!] __________ l l._~._...._o _ __sl2Q .!.~-------

-------- .. -----------------------------------------------

() , 
w 



-·- ---.- ·-·· ---- --- - -- ---- --· -- -

-----------

- ---------·-··---------------------· ----------------------------· 

·------------

____ .......;S._lJ_i<~VEY ON ~tiSSOIJRT RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, M_.:..I:.:..SS~O::;..;t;;;..;m.;..:I=-----------·--·--·· 

COLLECI.lQ!i_METt!!.lO-- IMP I NGEM.=-EN:..:.I.._ __ 

----------------- ----
D I SCHARr,E TEMP. 48. 9f ___ _ 

OFf WATER 'tt:MP. RISE FfFECT Of ELECHHC BOJLfR fOR DEICING o.o 

VOLUME Of wAif~ SCREENFD 40120000. GALLriNS TIME INCLliDED IN SAMPLF. 24.0 HRS. 

NO. PFR WTelGIPER 

COMMON NAME 
------.::---::-::::-:-:-= :-=-::c-~:------~A=CT UA L ___ !!! Q QQ.!H!.9 __ !!~!"G::::..E _ _,_T 0 TAL lQQQ Q Q_{! Q ___ _ 

SCIENTifiC NAMF NO. GAL. TL(MMI WT.lGI GAL. 

---------------~-------- ------------------------------ ------ --------- --------- -------- ---------GIZZAR()-St-140__________ DOKOSOMA CEPfOIANUM lbO 39.7 86- 134 122'••0 303.6 

------ --------- -------- ---------
. ----------··----------···-------------- _______ ____.;T;_;:Oo...:T_'-A=L'--__ ;_1 6'-'-'0"------}~!.7 -------=-122''. 0 30;!!.2_ __ _ 

-------------------------------- ------

----------------------------------------

------------

n 
0 
::l 
rt-

n 
I 

,!:>. 

----- ________________ .. 



----------------- -- - ..... 
--------------------------------~ 

.. ---·-···--·------------------------------------------· 

----------------------------------------------------------···-

SIJ~VEY ON "115SOURT HIVER AT CALLAWAY PLANT IM CALLAWAY COtJNTYt 1-1IS>LSO~l~JR~I~----------

COLLECTION METHOD-- IMPINGEMENT 
----

f[ECTiHC HlliLE~ fC)R DEICING Off WATER TEMP. RISE F'ffECT OF ELECHOC BOILER fOR DEICING n.o 
VOLUME--OF WAlE~ SCREENfO 40320000. GALLONS TIME IIIICLLJDEO IN SAMPLE 24.0 HRS. 

MdO~--Of~CREEN OPERATION AllTOHATIC 
n 

NO. PfR WTe(G)PFR I 

ACTUAL 1 Q_Q_QOOOO RAfiGE TOTAL 1 OQ_QQOOQ_ ___ . 
Ul 

- --ciiMMoiTNAMr SC IENTlf IC NM1F NO. GAL. TL(I-IM) WT • (G) GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------GiiZARI> SH-AD ________ 

DOROSO~A CE"PfOIANUM 3] B.? 70- 10~ 16~.0 40.9 
(,RffN SUNFI'>H LEPOMJS CYANELUIS 1 o.?. 70 4.0 1 • 0 

-------------------~~~--------~-~-~-~-----~-~---~---------------------~-~--- --~------TOTAL 34 8.4 169.0 41.9 

~ 
n 

-----·- 1---' 

n 
0 
::s 
rt 

p_, 
------------- ···---···-···----· ··-·-·. ----· ..... 



----------------------·--

---- ·---~-~~ ----------- ---~·-------

--------"S'-'U_RVEY ON ~I S<;OIJR l HI VEH AT CALl. AWAY PLANT I 1\1 CAkLAWAY__kQ!l!'!IY.L.!11SSOUH L ____ _ 

~~U~f~ IJQtf ___ 'lli~~!';_~_Q227J!S!l0_2_~_2!1E NQ.!_fl___Q~TE ?1?7tA5 COLLECT l.Qt!_MEIHOO-- ll"'P !!"!GE.MfJfL __________ _ 
---- -----------------

HJVER-STAGE 32.5 FEET INTAKE TEMP. 3?.,0F DISCHARGE TEMP, 32.0f 

ELECTRIC BOILER FOR DEICING OFF WATER TEMP. RISE FFFECT OF ELECTRIC BOILER FOR DEICING o.o 

VOLUME OF WATER SCREENFD 40rl24000o GALLONS T HIE I 1\ICLtJDEU IN SAMPLF 24.3 HHS, 

M-OO{--OF ___ sc"HfE,~-OPEAAT I ON AUTOMATIC, MANUAL 

NO. PER WTt (GlPER 

COMMON NAME 
-------------,-------~A=CI!l!L __ lQllJl!!flO 0 RAf1§_E _IQIAL U!O !HHHH! __ _ 

SCIENTIFIC NAMf NO, GAL. TL(MMl WT,<Gl r,AL, 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO FISH CULLECTEO 

---~----·-- ----------

p 

(J) 

!:l 
p, 
f-'· 
:X: 

n 
I--' 

n 
0 
!:l 
rt 

p, 

n 
I 

0'1 

------~------------



-------------------------------------------------------- ----

----·- -·----------

SlJHVfY ·ON MISSOURT IHVfH AT CALLAWAY PLANT IN CALl,AWAY COIJNTYr MIS5o!.!.O~U~Rul _________ _ 

COLLECTION ~UMBER 0308A500QA SITE NO, 0 DATE 1/ 81AS --·----- COLLECT lf)N METHOD--. 1!1~1 N§~!1~I ____ .:.:_ _____ _ 

----------------- ---- -----------------
RI'VE~ -'t;T_A_GE--27---;A--FEET INTAKE TEMP. 37. of DISCHARGE tEMP, ~S.Of 

-ELECfR'Tt-ATilLER FOR DEICING OFF WATER TEMP, RISE FFFECT OF ELECTRIC BOILER FOR DEICING n.o 
VOL-U"'E -OF--WA'rE~--SCREENfD 41664000, GALLONS TIME INCLUDED IN SAMPLE 24,8 HRS. 

MO-OE -OF- S-fR'E-Er~f-0-PEiiATION AUTOMATIC 

NO, PFR WTe(GlPER 
_ ACIUAL__UHlQQ.Q!HL _ __RAf'!GE _TOTAL 1 OOO!l!HlQ __ 

COMMON NAi-IE SCIENTIFIC NAME NO, GAL, TL(MMl WT,(G) GAL. 

------------------------ ------------------------------ ------· --------- --------- -------- ---------
NO FISH COLLECTED 

;J::; 
"d 
"d -I(]) --- ::J 

0., 

:X: 

::J 
n-
p,, 

n 
I 

---.1 



--------· ·----·-·· . 

___ ......:.SI:.:.Jf.(:.:.V~E!=...Y;._ON r-11S<lQIJRJ ~IVfR AT CALLAWAY fll.ANT Itt CALl AWAY COUNTY, MISSOIJI~l 

~Ql.:l~~f!Q!'L~~!l~~f:'i_iUl2RSOOC)8 Sllf. NQ_. n DATE 1Ll_li8!:> ~b.l,.~.c_Tl(I_~_!1~IHOn.::~MP_l~GfMENr__ _____ ······ ---- -----------------
RIVER sfi(;-C-2o-~-O-FE"ri INTAKt TEMP. 3R.Sf UISCHARGE TEMP. 59.Jf 

~LfCTRtC HOlLE~ fOR DEICING Off WATER TEMP. RTSE EffECT OF ELECTRIC HOlLER FOR DEICING n,o 

VOLUME Of WATE~ SCREENfO 40656000. GALLONS TIME INCLUDED IN SAMPLE 24.? HRS. 

MOnf:_b_f"S-CHE-fN·--ifPt:J~A J I ON AtlTOMA Tl C 

NO. PfR WT • (())PER 
A C I!!AL__l~.O !Hl.O QO .. --···--· ------------··----------~=-=-=-=----:--:-:-:-:-=-----~NO. • GAL • RANGE TOJ AL 1 OO.OO.OOJL __ _ 

TLCMM) WT.CG) GAL. COMMON NAME SCIENTIFIC NAME 

------------------------ ------------------------------ ------ --------- --------- -------- ----~----
FRESHwATER DRUM APLOOI~OTUS GRIJNNIENS 1 o.? 12~ 16.0 3.9 
~ALk[X.t:: SliZO'iTfD I ON V lJREUM 1 0,2 142 22.0 5,!!__._ 
GIll ARO SHAD DOiWS0"1A CEPED I ANIIM 10 2.5 70• A8 SA.O 14.3 

------ .., _______ _ -------- --·------
-···-----···------ IOJAL 1.2. ~lt.O C)6._Q 2.1._6 __ .... 

:1>' 

<D 
::s 
p. 
1-'· 
~ 

() 

1-' 

() 

0 
::s 
rt 

p. 

() 

I 
OJ 

~--------~~~-~-----



Sll~VF.Y ON "'11SSOlJRT RIVE~ AT CALlAWAY PLANT ht CALLAWAY COIJ!ilY_Ll:.1.!_£5:~0~1J:.:..:Rc.t.l ___________ _ 

~9!J:~~I!O~ ~UMt3E~ Ol27ASQOqA SllE NO. 0 OAT£ 1/271A5 COLLECJ]ON METHOD-- JMPINGE!..!.M!:::-'EN!..LIL__ __ 

----------------- ---- -----------------
HTiltR--STAG~.3 FE.ET INTAKE TEMP. 4S.OF OIScHARGE TEMP. Sl.OF 

-FLECTRJC A0lLEH FUR DEICING OFF ~ATER TEMP. RISE FFFECT OF ELECTRIC ROlLER FOR DEICING n.o 

VOUJME:- OF \IIATER SCREENFD 40656000. GALLONS T HtE I NCLIJDED IN SAMPLE 24.?. HRS, 

MQ[)(-OF-S(i~E(tJUPt-l:fA-f ION AIJTOMAT I C 

NO, PFR WTt(GIPER 
ACTUAL 10000000 RAN~f TOTAL 10000000 

NO. GAL-.- TLIMM) WT. (G) --GAL:-----COMMON NAME SCIENTJFir. NAME 

------------------------ ------------------------------ ------ --------- --------- -------- ---------G i 1 ZARO-SHAf)­
FRfSH«ATFR DHlll-1 

DOHOS0"'1A CtP~UIANUM 
APLOD I NOTUS GRUI-JN I ENS 

TOTAL 

2 
2 

0.':> 
o!.s 

------ ---------
4 1. n 

8?- 9~ 13.0 3.?. 
ql- 95 )5.0 3.] ___ _ 

-------- ---------
2A.o 6.q 

::t:' 
l'"d 
l'"d 
I CD 

-------- I:J 
0.. 
1-'· 
:X: 

n 
1-' 

n 
0 
::l 
rt 

0.. 

n 
I 

1.0 



-,----

----------------------- -----

·-----

SlJKVfY ON ~ISSQURJ RIVEH AT CALt AWAY PLANT IN CALLAWAY COUNTy, MIS50111-q 

~Q_bbf~JJf!N ~U~rlt::K 0403ASOQ~HL_~_ITE NO. o OAJ_E 4/ 3t8S COLLECIJJ1!'! MET_tiOO-- IMPINGEt1=-E,_,_N.LT __ 

----------------- ---- -----------------
HTVEH-S"TAGE--o.o FEET INTAKE TEMP. O,Of DISCHARr,E THtP, o.of 

tl::E-CfRTC- 1-iCHLE~ fOR DE J C J NG WATER TEMP. RISE EffECT OF ELECTRIC HOJLFR fOR DEICING o.o 

VOLUME OF WATEH SCREENEO 

MO-OE-OF-~S-c~EE}i-(fPERA T I ON 

o. GALLONS TIME h1CLllDEll IN SAMPLF 

NO, PfR 
______________ _ ____ _ ACTUAl,. __ lC!QQOQ_OO 

COMMON NAME SCIENTIFIC NAME NO. GAL. 

0.0 HHS. 

RANGE 
TL(MMl 

WT, (Gl PER 
TOTAL 1 O!l!HHH!_O _ 
WT.(Gl GAL, 

------------------------ ------------------------------ ------ --------- --------- -------- --"------
!_lLANT NON-OPFHATIONALt NO INTAKE PUMPS OPERATJNG 

~ 

l:g 
(!) 

::l 
p_, 
1-'· 
:X 

n 
~ 

n 
0 
::l 
rT 

p_, 

n 
I 
~ 

0 

- ___ Ia ___ .. ____ _ 



SUKVEY Q~-~1~5Q!JIH IUVE."R 1\T C:AL.LAIIJAY PLANT IN CALLAWAY COUNTy, MISSOUIH 

~Q!:!:f~!lQ!!_~IJ111HER 04l3R'500QA SITE NO. 0 OAT£ 4/}]/AS COLLECTION METHOO-- 1!-'P !NGf.MEN_r ---·----

----------------- ---- -----------------
-RfVE"R--SlA-Gt-ff.2 FfET IrHAKE TH1P. 46,3F DISCHARGE TEMP. 54.1F 

---rrtClRICHOITE:trFOR OEJCJNr, OFF WATfP-lTt-1P_;_ RISE FffE"CT-OF ELECTI-HC BOILFR FOR DEICING o.o 

'ioCui-1[--u;:- -w"AfE:"R--5-CfiEENfD 40120000. GALLONS TIME hiCLIJDEIJ IN SAMPLf 24,0 HRS. 

MOO[-- OF --s·c~EfN-OPt:liAT I 01\1 AlJTOII1A TIC 

NO, Pff~ WTe(G)Pf.R 
ACTUAL, 10000000 RANGE TOTAL 1 OOOOOO_Q _____ 

COMMON NAME SCIENTIFIC NAMf NO. GAL. TL(MM) WT, (G) GAL, 

------------------------ ------------------------------ ------ --------- --------- -------- ---------SMA[[MOTiTH HOF'fALO 
GI77ARO SHAD 

ICTJOAUS HUBALUS 
DOROSOMA CEPEOIANUM 

TOTAL 

1 O,i? 
2 o.s 

------ ---------
] 0.7 

5~5 3550.0 AAO,S 
AO- 85 a.o 2.0 

-------- ----~----
35'58.0 882.4 

;J>I 

CD 
::l 
p. 
1-'· 
:X: 

() 

t-' 

() 
0 
::l 
rt 

p_, 

() 
I 

t-' 
t-' 



-·----·· --·--··- ---------------- --·--·-~----------------------·---··---~---· 

SlJ~VEY ON MISSOURI RIVER Al CALLAWAY PLANT II'! CALLAWAY COIJN!..Y_t MISSOLIRl -----------

C:Q\-o!::f::~ r !Q!'! NU"'!_tn:~.Jl:tfl~~_fiO_r!~L!E NQ. 0 UATE 4/21 /A~ COLLECT!J}!LMEJHOD-::_I~P t~flJ:MEitr __ 
----------------- --------
R I VEF(-SfAGE--Ts·~-5--FtE T INTAKE TEMP. SA. Of DISCHARr,E TEMP, 72.3F 

--fLfCTR1CtHHT:E~ FOR DEICING OFF WATER TEMP. RTSE FffECT OF ELECTRIC BOILER FOR DEICING o.o 

VOLUME IJF WATER SCREENFD 40656000. GALLONS TIME I NCLLIDED IN SAMPLE 24.2 HRS • 

MODE -Q"f-S Cf~ Ef_-N-ClP ERA TI 0 f\J A lJ TOM AT I C 

NO. PER WTt<GlPER 
1,0000000 ________ _____ __ ACT U'--'--'A L..___--=- RANGE TOI_AL 1 0 o !HHHHL __ 

COMMON NAMf SCIENTIFI~ NAHF NO, GAL. TL (lvtMl WT.(Gl GAL. 

------------------------ ------------------------------ ------ ---------- --------- -------- ---------GIZZARO-SHAI)- DOROSOr-1A CtPEOIANUM .-- 20 4.9 -/8- 1 0 I ua.a 21. A 

------ --------- -------- ---------
--------------~TQlAL 20 4!9 88,8 21.=8~-

···------- ·-----------·-·-

I --------------

~ 
(1) 

::l 
p, 
1--'­
~ 

n 
t-' 

n 
0 
::l 
r+ 

p, 

n 
I 

t-' 
N 

- Jlll:i.llil---1-----1-r---------1----- - - - .... - .... - - - -



--------- . -- ------------------------------------------

____ .;;:S_tJ_~~V-=-!:. Y ON "11 SSOlJR I R IVEH AT CALl. AWAY PLANT IN CALLAWAY COIJNTY __ L, _:M..!..I!..;S.!__,Sc.!.:O.!..!l.:.:.JR.!.~I~--------

COLLECT ION 'JIJ"111fl~ 0424A500'H-l SITE NO, o 01\TE 4/24!A5 -·----· ----------- COLLE C IJ Q_I'L !'!EJ. HOO ~-L":!~!~GE ~!;"!I__ __ _ ----
RIVER- 5 rAGf ___ T5-. 0--Ftf:TINTA-Kf. HJ•IP-~--6T;9F OISCHARr,f TEMP, 76,2F 

---------------------------

-mcn(J C H 0 I L E~F"-OR-Ot I C t Nr; OFF WAlt.R--TEMP,-RJSE FFFECT OF ELECTRIC AOTLfR FOR DEICING o.o 
VOLUME ___ UF-~rA-TTR SCREENED 40320000. GALLONS TIME ltiCLUOEU IN SAMPLE 24,0 HRS, 

M0ht0F--:-s-(RE""rr\f-Of.lr-R4T ION AUTOMATIC 

NO-; PEl~ WT• (G) PER 
_ A. C T U A L 1 0 0 0 QQQO R A !i§E__T_Q_ T Ah_ __ _l_QO 11 Q QQ.Q__ 

COMMON NAME SCIENTIFIC NAME NO, GAL, TL(HM) WT,(G) GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
ullZAIW SHAIJ 

=-~ ... 
DOROSO~A Cft->t.DIANUM 7 1.7 os- 92 2R,o 6,9 

~-------- ---------
---------------'1 QT A=-L __ l L!_L __ ______ ,2A. 0 h .!..2_ _____ _ 

------------- ~ 
0. 
I-'· 
~ 

() 

I-' 

() 

0 
::l 
rt 

Q, 

n 
I 

I-' 
w 



-

-------------------------------- .. 
. ·-·-- ------ ------- -------

-------------·- ---. 

--------------------- --- .... -·-

- ---- -- ·-----------

---------------------------------------------

SUKVEY ON "'ISSOIJRJ RIVEH AT CALLAWAY PLANT Ir-..1 CALLAWAY CO!l!fl.Yt...-..t! . .LIS~S.uO.ulLLIRu _____________ _ 

~ 
(\) 

:::1 
0.. 
1-'· 
X 

n 
-~Qt,LECI!!2~ NIJMHEH OSOlf:\SOQQH SITE NO. 0 DATE S/ l/65 COLLEClHltLME.JHOO-- tMPit1GEM.[N.i__________ _ II-' 

----------------- ---- -----------------
RIVER STAGE:: 17·0 fEfT INTAKE TEMP. 59.3f OISCHARr.E TEMP. 72.3f 

ELfCTRIC R01LEH fOR OEICING Off WATER TEMP. RISE FfffCT OF ELECT~IC UOJLfR FOR DEICING n,o 

V-OL-lJMf --ll·f-WAT~i~fS-CREENFO 40320000. GALLONS TIME h1CLUDEL> IN SAMPLE 24.0 HRS, 

MOnC OF-SCHE"f~ij--(fPERAT ION -AUTOMATIC 

NO, PER WTe(G)PfR 
__________________ ___::A~C'-J.T_,.Uc.:.::A--L_~l OO.QlHHHl. __ RANGG__IQIAL H!.O!HHHHL ___ _ 

----C-IlMMON NAME SCIENTifiC NAMF NO. GAL, TL(MM) WT • (G) GAL, 

------------------------ ------------------------------ ------ --------- --------- -------- ---------C~i~ij~[-~iffiSH 
HLACK HUILHEAO 

1 r. r ALIJQUS PUNC r A Jus 
I C f AUI~lJS MfLAS 

1 0.? 75 2.0 o.s 
1 __ U!2 ________ Llf2 _____ ~_12 ... 0 .1.a1l __ _ 

------ --------- -------- -------------------
TOTAL 2 o.s 14.0 J.S 

n 
0 
:::1 
rT 

0.. 

n 
I 

1-' 
ol::> 

----- ------- ... Gt- .. - .. - .... - -



- ··- ---------------------·--··----------------· 

- ---------- ------- ------

_____ Sll~VEY ON M I SSOUR T IH VER AT CALLAWAY PLANT T11 CALLAWAY COIINT.t_.L.J:!! SSOlJR I ------

CQh'=J.fT!.Q"!_I'~!.!_ti~fH 05llAS00'H~ SIJE NO. 0 DATE 'i/11/A~ COLLECTJ otJ METHOD-- IMP I NGE.:....:.M=EN~T.____ 

-----------------
RIVE'R-STAGf-Cs-;6-FEET JNT4KE TEMP. 63.2f DISCHARr,E TEMP. 69.7F 

-tLfCTtiiC A0ILE~-FOR DElCINe; OFF WATfR TEMP. RISE FFFECT OF ELECTRIC HOlLER FOR DEICING o.o 

v·oL-lJMt O(WA-TEH-SCREt:--JFD 41664000. f1ALLONS TIME htCLUOED IN SAMPLE-- ?.4.A HRS. ------

MODE -OF-Sr:REEN--OPEFfA-TlO"J AllTOMATIC 

NO. PER WTe(GlPFR 

COMMON NAME 
-----=-::-:c-::-c7::c-::--::--::------:-:-~-- ---~A-=-CT UA L_lQ.Q_QQQ!! 0 R fiNGE T 0IA6 __ 1Q!l Q !HlQQ ____ _ 

SCJE~TIFIC NAMF NO. GAL. Tl(MHl WT.IGl GAL. 
------------------------ ---------------------------- ------ --------- --------- -------- ---------

NO fiSH COtLECTEn 

-----·-·---------------------------------------------· 

-·--- ------ ----------------

::r:-

({) 

:J 
p. 
f-'· 
~ 

() 

...... 

n 
0 
::l 
rt 

p. 

() 
I 

1-' 
Vl 



----~S.....;lJ_~..:.V..::E.....:..Y ON M ISSQIJRT RIVER AT CALl _!\WAY Ph ANT h.l CALl M·IAY COUNTY, M I SSOliR I ----------

CO~ ~ f: ~ J! QI'L_'!~.L~~~~~ U fl5 0 0 ~!L-~!lf____i'!_Q. o DATE 5/1 11 A 5 COL LEC Tl O!'i_!1E T HOD::::_IMP _l!'JG~J1f N r___ ___ :._ ____ _ 

RIVEH-sr~GE --lY·O·FEt:~T-JNTAi(f--TtMP--;--61.2f- DISCHARGE TEMP. 77.5f ________ _ ---------------· -·--

fCf-t fRTCROIL[ICF'iTR DE I c I m; OFF WATER TEMP. RISE FFFECT OF ELECT~IC BOILER FOR DEICING o.o 

voLtJ'"E uF w'Aft~ s·cf-itf:NF'_o __ 4012ooo0.GALLONS 

MODE-OF-- scREfN-OPERA-TTo~--AIJTOM.\fTc-, ----

COMMON NM1E SCIENTIFIC NAME 

TIME INCLUDED IN SAMPLE 24.0 HHS. 

NO. PFH WTe(GlPER 
A~ I!!~l. ___ l Q 0 QJHH! o RAN§ t'_ __ lQ l ~L___.lJUlQ Q Q !l Q ____ _ 

NO. GAL. TLIMMl WT.(Gl GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ------------ -·-- --·--·----------------------------- -------------------------------------------------------------------- ------

NO F:ISH CvLLECTEn 

-------------------------------------------------------------------------

--------------------------- -------------------· ·----

~ 

ro 
::l 
p. 
I-'· 
::< 
n 
I-' 

n 
0 
::l 
rt 

p. 

- -- ---- _______________________________ .. _____________ .. ________ -- -

n 
I 

I-' 
0\ 



; .. 

·-·- ---· ·-····~ 

------------------------

_____ SlJrlVf Y ON M I SSOtJR I 1-H VER A I C. ALL AvJAY PLANT I !\I CALLAWAY CC~IJNlr!..__:_:M:..:I~S~S~O;,:.:ll;,:.:H~l---------· 

C~~~;~J! Q~ ~'!l_!_!-!~Efi __ ~~?.l~~Q_Q~~____5.!_!~~!-• __ !l DATE 5/21 /8~ COLLECT I O!'L!:!El:.!:!QO-- J MP I NGEMEN,__.r __ _ 
---- -----------------

HI vnC SlAGf-f6--;s-F"n:-t-fNT-AKt TEM~T.2F OISCHARc;E TEMP. 77,5F 

-rn··cnn C so I LEI<F-OR--DE ICING OFF WATFR 'f£MP. RISE FFFECT oF"-ETE-CT~~JC HOlLER FOR DEICING o.o 

voCu'-1E--of-wAfttr"ScREENFo 40656000. GALLONS TIME hJC.LIJOEO IN SAMPLf 24.2 HRS. 

MODE-OF ___ scRffr{-OPER.A"T ION. AllTOMAT ICt MANUAL 

NO, PfH WT,(G)PER 
------=c---=-='7":-:=--::--:::c---c------,--,-~- ____ ACJUAL l OOOQQOO __ RAI'!§t: 

COMMON NAME SCIENTIFIC NAMF Nn. GAL. TLIMM) 
TOTAL l OQQQ_Q9JL ___ _ 
wT,(G) c;AL.o 

------------------------ ------------------------------ ------ --------- --------- -------- --------------------------
NO FISH CULLFCTt:D 

;J::>I 
~ 
I~ 
(!) 
::J 
p_, 

n 
J 
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-.....] 

1-'· 
~ 

n 
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n 
0 
::::1 
rt 

p_, 



- ·-----------------------------------------

·- --------------------------- ---------- -----·---------------·-.. ---- - .... 

------.-- ---

-----~U~VE1_ ON_ "1 I SSOIJR I ~IV~~ AT CAU I\ WAy PLANT 1:\.1 CALLAWAY COIJfiULlil SSOIJ.~H..t..l _________ _ 

CO~ b~~ f! ~~~ ~!~'~t![!i __ Q~~91!~!!09~!J£ NQ~ __ Q_QATt_51291H5 CO!:,,kt;~J!!H'L~~I!:!OD=-::__lMP l!':H!~MfN_r__ ____________ _ 
---- -----------------

HIvE~- 5 T AGE--}"j.-o-f'tE---r-·1 NT 1\KE--tfr:.fp. n?. 6f OISCHARr,E TEMP. 77.of 
-----------·---------· 

flfCTfffc AOILE'ii-fOR DEJCINfi OFF WATER TEMP~-HJSE f='fFECT OF ELECTRIC ROlLER FOR DEICING o.o 

VOLIJME or-wi\1~HSCREENFO 403?0000. GALLONS TI t-IE I tJCLUDEU IN SAMPLE 24.0 HRS • 

Morit ··a~~ -~c;-cl-lE-Er~ -,>P'HfA'·r 1 o~ Au roM" i 1 c 

------- NO. PER WT,(GlPER 

--------~--------_.:..:.A~CTUAL_l_Qfl.QOOOO RANGE TOTAL l.!!OJHHlQQ_ __ 
SCIENTifiC NAMF NOo GAL. TLCMMl WT.CG) GAL. 

---------------- -----------
COMMON NAMf 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO fJ!lH COLLECT£0 

------------------~-------------------

-- ................... --- ------·- -------·---

-------- .. -------·----------------------------

----- .. ..-.. -------..--.. ---.. ---·--. .. .. - .. - .. 
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-----=S~lJ~VfY ON MISSOURI t-llVfH AT CALLAWAY PLANT IN CALI_AloJAy COUNTY..!._Ml__S::!..;.,tSO~l~JH~I---------

~9~h~~J!Q!'! __ ~h!~~~U§OSAS009A SITE NO. 0 DATE n/ S/A5 COLLECTION MET_HOD-- IMPINGE~---------------· ---- -----------------
HtVER-!:i'TTGf 18·5 FEET INTAKE TH1P. 6R.4f OISCHARr,f TEMP. 78.Rf 

ELECTRIC BOILER fOR OEICING Off WATER 'fEMP. "RISE FfffCT Of ELEC'JRJC HOILfR fOR DEICING n.o 
VOLUME--0-FWATEt-i SCREENED ?.0160000. GALLONS TIME INCLUDEO IN SAMPLE 24.0 HHS. 

MtiriE---Of--S-f.H£E-N---tiP£1.fA't I 0>..1 AliT OM AT I C 

NO. PER WTe(G)PER 
~ -------------- ACTUAL 10000000 RANGE TOTAL 1 OOOOQ!HL ___ _ 

COMMON NAME SCIENTifiC NAME NO. GAL. TL(MM> WT.(G) GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO fiSH COLLECTEO 

-----------------------------------------------------------------------------------------------------------------------------------------------

------

··---------· --· --·-·-·-
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-------------.4><·---~---- ..... ···--------,------ ______ ,Liaa, 

---- ---- -------------·-··· ----------------- -----------------

--------------------------------------------------

----------------

SlJ~IIfY ON MlSSOlliH RIVER AT CALLAWAY PLANT HJ CALLAWAY COllNTYt MISSOlHH 

~!?!::!::~~J!Ot-.L_~\ItJ~~!'!_06llA5.!!Jl2~!IL"!~>. o DATE 6/ll/A5 COLLECT I O!i_t!ETHOD-- IMP I NGEMENr_____: ______ _ ---- -----------------
HIVER--srta>f--llJ-~-8-fEET INTAKE TfMP. 67.lf DISCHARGE TEMP. HO.IF 

ECfffiTC8lJT[trrroA-DE T c I NG Off WATFR TEMP-.--r~TS_E_FffECTflF E-cECTRIC HOtLfR FOR DEICING o.o 
vollJ-r-4E-- l.if--wi\ T E R--SCR E F.: NfD 406S6000. GALLoNS TIME h-JCLUDED IN SAHPLf 24.2 HHS. 

MOOE-oi·--s-C:"Hff"N--tlPERA T I ON A.IJTOMAT l C 

NO. PF.R WT•<G>PFR 
ACTUAL lOOO~flOO RA~QE TOTAL 10000000 

COMMON NM1E SCIENTifiC NAME NO. GAL. TL(MM) WT.(G) GAL. 

------------------------ ---------------~-------------- ------ --------- --------- -------- ---------
NO fiSH COL.LfCTEO 

----------~~~~ - - ----r----- ..---.. .. .. .. - - - - -
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----------------------------------·------

-----~----~---

------------ --------- ----------

SUI-<VFY 01\J '-1l5SOURT RIVEH AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOIJfH ____ _ 

C~~~~~f!Q!'!_·'lUt-!~ER 0624ASOO<H1 SJIE NO, o DATE F>/24/AS COLLECTIQ!L~EIH00-~_IMPI_~~-[.!1ENL___~---'------. 

----------------- ----
RiiJEH-Sr-AG£-f7;-9F-EfT INTAKE Tfr..,P, 70,0F DISCHAR~E TEMP, B0,4f 

ECECTRTC81HTI:-Rf!)R OE IcING OFF WATER lTMp-;--~fJSE (FfECT OF ELECTRIC BOILER FOR DEICING o.o 

VOLUME UF WATEN SCREFNfD 3R640000. GALLONS 

MOOf--OF-ScRffi\( OPUrAfiON AllTOMATlC 

TP.1E I~tCLIJOFU IN SAMPLF 23,0 HNS, 
-~----------------- ----

NO, PER WT,(GlPfR 
ACTUAL 10000000 RANGE TOTAL 10000000 

----C-OMM£fNNAMt SCIENTIF--1-C----,N~A-M_F ______ ;_;;N---'--0-, --GAL:-- TL<MMl WT, (G) r,AL:--·--·-
------------------------ ------------------------------ ------ ---------

__ .. _____ _ 

NO FISH C_~O~L~L~f~C~T£~0~-------------------------------------------------------------------------------
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------"5'--IJ_~~VE.Y O'l ~ISSQIJRI RIVf:R AT CALlAWAY Pi...ANLJ.I\1 CALl AWAY CO!Jtfit_, MISSfit.!!.IR:ul.__ ______ _ 

COL L f:~ T! Q!'f _ _:'ill~t!L~_Qfl2 9~5!Hl9_.EL_3ll [___!'_.!Q t___n_QAIE 6/29 I AS COL.bfCJJ QN____11f1J:!D.!l~l ~EJJ'i.GEME.Nr __ 
----------------- -------- ---- -----------------
~IVER STAGE 17·5 FEET INTAKE TEMP. 7l.OF OISCHAR~E TEMP. 8l.OF 

ELECTRIC BOlLE~ FUR DEICING OFF WATER TEMP. RISE FFFECT OF ELECTRIC HOJLfR FOR DEICING o.o 

VOLlJ"1E OF WATEH SCHEENED '•01?0000. GALLONS TIME ltiCLUDEU HI SAMPLE 24.0 HRS. 

MOOE -Of-SCREFrTc)PERATI0\1 AUTOMATIC 

NO. PER Wfe!GlPfR 
-:---------------------.AklUAL_jJl 0 O!lfiOO RANtiE__IQT AL LO.OO 000.0 __ 

NO. GAL. TL!MMl WT.!Gl COMMON NAME SCIENTiflr NAMF GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
-~Q_fj!:IH CULh.::.E-""C_,_T=.E!.!.n _____________________________________________ . 

---------------------------------·---------

- ·------ ·- -------------- ------------------------------------
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----·---- ---·--·-· 

SU~VEY 0~ MISSQIJRI IHVEH AT CALLAWAY PLANT IN CALl AWAY COIJNlY.L-M . .Ll..,_,SS..cO.c.I~JH._.I~---------

~Q!:bf:~JIOf'! NU"'1HER 0701R_5_Q__Q_2ft____S_LTE N01 0 DATE 7/ )165 COLLEhllQN MflliQ~- JMPINGEMENr 
----------------- ---- -----------------
RIVER-Sl"AGt 16·2 fEET INTAKE TEMP. 71.6f OISCHARr,E TEMP. 76.2F 

ELECTf~TC-HOILER fOR OE I c lNG Off WATER TEMP. RTSE FfffCT Of ELECTRIC BOILER f.OR DEICING o.o 
·- -------------------- -------

VOLUME Of WATE~ SCREENfD 40B24000. GALLONS TIME h1CLUDEU IN SAMPLE 24.3 HRS. 

MOOE Of 5CREfN OPERAriO~ ~UTOMATIC 

NO. PfR WTe(G)PfR 
__ _ __ _ _____ ____________ _______ _ AGJ UAL_l!!!lQ.QOQQ ___ I!ANGE IQlAL J O_fr_QQO.Qfl __ _ 

COMMON NAME SCIENTIFIC NAME NO. GAL. TUMM) WT • (G) GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO fiSH CULLfCTEO 

-------------------~~-------
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~-· .... --~·-'--· ·----~------

.. --------- ----·------------------· ·--···--·-··· 

SlJ~VEY ON '115SQIIRJ ~Ulf~ AT CAL.! A1-IAY PLANL~LL AWAY COIIfii:r:.t2i.lS5.illlH.l .... 

~Ql.,!,f~lH!N . .!'Jli~!:!~~___Q713~500qA SITE NO. n OATE 7/l3t8S COLb.f:.CI_!OI,LMEI.tiOD-- IMP_INGfMENI 
----------------- -------- ---- -----------------
RiVER--STAGE-.--2-:-o ffET INTAKE TEMPo 77.SF OISCHARRE TEMP. 81.4F 

ELECTRIC AOILEH FO~ OETCING OFF WATER TEMP. RISE EFFECT OF ELECT~JC HOlLER fOR DEICING n.o 
. ---------·-·- --- --·-------

VOLUME OF WATE~ SCHEENfD 40320000. GALLONS TIME INCLUDEO IN SAMPLf 24.0 HRS. 

MC.fOE--OF-sCH"EEN--OPER-ATl o~ ~ll TOt-1AT I c --------·--· 

NO. PER WTtCG)Pf~ 
_ ACI!!AL__lJHHl01lO.O RANGE __ lQJ.AL H!OOOO.O.fi __ _ 

COI>tMON NAME SCIENTIFIC NAMF NO. GAL. TLCMM) WT.(G) GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- --~------

NO Fl~H COL.LlCTEO 
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~ ...... ______________ ___._.. ... 
·--~----

__________ ,_........,__, 

:.:- • • • ~ ".1 : 

------------ ------------------· 

~--·-----· 

-----.------.--------------------------------------------

SlJ~VEY ON MISSOIIRJ RIVER AT CALLAWAY PLANT IN CALLAWAy COUNTy, MISSOIJRI ----· 

-~Qb.!::~fUQ~ __ .::!!_!~BE~ 071AAS0098 S!TE N!). o DATE 7/_!_BIAS COLLf.CIH!!'Lt!f.H!QO-- I_t1e_l_l~fJE!1E.!ir__ _____ --~-

----------------- ---- -------------·---
·---------------------

RiVER- SlAG_E_To:o"F-"EEt INTAKE TEMP. 77.Sf DISCHARGE TEMP. 82.7f 

ELECTRIC BOILER fOR Dt:TCING Off WATER TEMP.-RTSE fffECT Of ELECTRTC HOILFR fOR DEICING n.o 

1iOUJM'£' Of WATt~ SCREENfD 42840000. GALLONS TIME hJCLUDf.O IN SAMPLE 25.5 HRS. 

HonE:--or-·scRtriroP-EHAT 1 O'J ~uroMAT t c 

ND. PfR WTt(GIPF.:R 
·-----------------~ACTUAL lO{H!!lOOO RANGE I.QIAL .ll!.!HHHlflQ .. _. 

COMMON NAME SCifNTifiC NAME NO. GAL. JL(MMI WT,CGI GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO fiSH COLLECT~O 

-------------------------------·-
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---------------~--------~---..... -------...... ~---· 

. i ··: ... .-.;: •a: .... 

-- ----------------------------------------------------------

--------------------· 

-----~Sc;.;l 1--'~..:.V_.._E~Y_C;:;..l "'_._ '-1 I S S .QIJR I R IV E R 4 T CALL AWAY PL. AN I I ~I C A L.L AWAY COII!il.Y...t M IL.S.L..S.u.Ou,II~R"'----------

_ ~ Q L. k f; ~ IJ fl/\:1 ~!M tiE H o 7 2 9 A SiUl_~.B____£1 T E N Ot__Jl___!!!_If__ll.2_'lL.8 5 COlJ..l::CI lOfL.MfJHQD.=.::_lM_e_lNGt:Mfl:H ________ _ 

-----------------
------------ --------

RIVER STAGE }Oo8 FEET INTAKE TEMPo 77.2F DISCHARGE TEMP, 85,JF 

ELECTRIC BulLE~ FOR OEICING OFf WATER TEMP, RISE FFfECT OF ELECTRIC HOlLER FOR DEICING o.o 
------------

VOLUME OF WAif~ SCREENED 40320000, GALLONS TIME l ~1CLIJDEU IN SAMPLE 24 • 0 HRS. 

MOOE OF SCREEN OPERATJO~ AUTOMATIC 

NO. PER WTe(G)PER 
____________ ACTUAL lOQ.QQQO{L____F-.A!'lYE TQ_TAL lQQQQQQ_O __ _ 

CuMMON NAME SCIENTIFIC NAMf NO, GAL. TLCMM) WT,(G) GAL, 
------------------------ ------------------------------ ------ --------- --------- -------- ---------
_NO fISH CD! LfCT£0 

------- ------- --------· -----------------· 
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SURVEY ON MISSOURI RIVER AT CALLAWAY Pl,ANT IN CALl AWAY COUNTy, MISSQIJRI 

_CO!:,LECTION 1-JUMBER 0 l1lr5009A ~li~ No. n DATE 7/31t8_5 CQ!o-_1f:C_li_Qt>.!_ 1-ifTHOD-- IM'=JN_GE_I1E;NL ____ _ 
---- -----------------

-RIVER SfAGE 10.3 FEET INTAKE TEI-1P. 76.8F OISCHARr.E TEMP. 82.7F 

ELECTRIC BOILER FOR DETCJNR OFF WATER TEMP. RJ~E FFFECT OF ELECTRIC BOILER FOR DEICING o.o 

VOLU~E OF WATER SCREENfD 4lnn4000. GALLONS TIME I ~1CLUDED IN SAMPLF 24. A HRS • 

MOOE OF SCREEN OPERATIO'-J AlJTOt-1AfiC 

NO. PER WTe(GIPER 
A~~ U A L__lQ_Q !)flJl QJL_R AN~r- T 0~ L __ 10 0 0 0 0 0 0 __ 

CO~MON NAME SCIENTIFIC NAMF Nn. Ghl. Tl(MMI WT.<Gl r,AL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO FISH COLLEC TEl> 

-----------------------------------------------------·----·-----
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--------------------------·----·-----·----------------------------

-------------------------------------------------------------· --·-------

SURVEY UN MISSOURI IHVER AT CALl A'.~AY P!,.ANT IH CALLAWAY COUNTY, MI.S""S~O.,:,:;U.:..:.R..._I __________ _ 

COLLECTION NUMHER 0810A500QA SITE NO. 0 DATE A/10tA5 COL1ECTION METHOD-- IMPINGEMENT 
----------------- -------- ---- -----------------

-R-IVER STAGE ll·B fEET INTAKE TEMP. 79.0f OISCHARc;E TEMP. 84.0f ------

ELECtRIC BOlLER FOR OEICINC. Off UATEJ~ TEMP. RTSE ~:ffECT Of ELECTRTC AOILER-FORDEichiG n.o 

VOLUME OF WATER SCREENED --------------------,----------------------·---
40320000. GALLONS TIME I~CLUDEU IN SAMPLE 24.0 HRS. 

MOOE -Of scREEN UPE.P 1\ I I ON AUl OMA TIC -----------·--------------- ---------·---

NO. PFR wr.CGIPFR 

---··c0-MM-QN NAME 
------'A-'-"CTUAL 1 O_OO_Qfl.ruL._FAN~E __ l_QJ_~L ___ lO_O(lOQOO __ _ 

SCIENTifiC NAMr NO. GAL. TLCMMI WT.CGI GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO fiSH COLLECTEO 

------------------------------------------------------------------- ----·--· 

--------·---- ----·---- --. -----
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·---- --------------------· 

SURVEY ON ~ISSOURI RIVER AT CALLAWAY PLANT Jf\J CALI.AWAY COIJNTY, MISSOIHH 

-~QLLECT ION "'U_MHER OR 14P500QA ~! TL~Q.!_ n OATF A/14/85 (:D'=--~~~!lQ!~LJi_t;HWD-- IMPI~G.~~fNL ____ _ 
---- -----------------

-RI V E R S T A G E 1 4 • 0 FE E. T I N T A K E f Et·1 P • 7 9 • 0 F ()I SCHARr,£ TEMP. 8S~F 

-![ECTRIC BOlLER tQR DEICING OFF WATtRffMp;-RiSE~FFFECf OF ELECTRIC UOILER FOR DEICING n.o 

VOLUME UF WATEH SCREENFO 45160000. GALLONS TIME IHCLUDEU IN SAMPLF 27.0 HRS. 

--MOhE OF SCREEN OPEIH\1 I ON AUT OMA I I C, MANIJAL 

NO. PER WT,(GlPfR 
A~TUA!- 10000000 RAN§f_. __ lQL~l. ___ _]JlQ()OOQQ __ 

COMMON NAME SCIENTIFIC NAMF NO. GAL. TL (MMl WT. (Gl GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO FISH COLLECTED 

···-------- -------~----- ----------------------------. ---------------- ---- ------' -- ·-- - -----
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. ---~ . ~~- ..... ·~· .. ·---··· ---· 

SU~VEY ON MISSOlJRJ RIVER AT CALLAWAY P~ANT IN CALLAWAY COUNTy, MISSOUHI 

COI.-LECTION NUMAER 08?.0A5009B SITE NO. 0 DATE A/20/AS COb._LECTION METHOD-- IMPING_L~Tl---

----------------- ---- -----------------
RIVER STAGE lJ~o ffET INTAKE TfMP. 7A.Rf DISCHARGE TEMP. 82.7f 

ELECTRIC HOlLER fOR DEICING OFf WATER TEMP. RtSE FFFECT OF ELECTRIC HOILFR FOR DEICING o.o 

VOLUME Of WATER SCREENED 403?0000. GALLONS TI"''E I~KLIJDEO IN SAMPLf 24.0 HRS. 
-----------------

MOOE OF SCREEN OPERATIO\J AlJTO"tt\TIC 

NO. PER WT•(r,)PER 
____ ..:.:.A~ T UA L_JJ!J.Hl D.JHtQ __ R~tH~f ___ tQJ~L __ __tQ 0 0 0 0 0_0 __ 

COMMON NAME SCIENTIFIC NAMF.: NO.. GAL. TL (MMl WT • (Gl GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO FISH COLLECTED 

--~---------------------------------------------------------------------------------------
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--------------------------------------------------------· 

SUqVEY ON M f SSOUR T IH VEH AT CALl AWAY PLANT IN CALI .. AWAY COUNTy,-l,~M!._!I_.S!"-!S.!!O!.!.tJ~~.!..I __________ _ 

C9LLECTJON ~UMHE~ OA30AS009A SITE NO. n DATE A/30/8~ COLLECTION MfTHOO-- IMPI_NGF,!11;1i! __________ _ 

----------------- ---- -----------------
RIVER STAGE 15•3 FEET INTAKE TEMP. 78.?f OISCHARr,E TEMP. 83.2f 

ELFCTRIC ~OILE~ FOR DEICING Off WATER TEMP. RISE EffECT OF ELEC,HnC' BOILER FOR DEICING n.o 
---------------------------

VOLUME OF W~TER SCREENED 411~0000. GALLONS TIME INCLUDED IN SAMPLE 24.5 HRS. 

MODE DF scREEN OPERA fiON L\LJTOML\ T J C, MANtJAL 

NO. PFR Wle(G)PER 
----,------~AGTUAL 10000000 RANQ~ __ TQ_L~l ___ _l_QOQ()O!HL 

COM~ON NAME SCIENTiFIC NAMF NO. GAL. TL(MM) WT.(G) r,AL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------"f'""LATHE.AUCATF.ISH PYLODICTIS OLIVARJ.S o.r. h4 r..o o.s 

------ --------- -------- ---------
TOTAL I 0._.._2 ___ _ .2. o_______ o, s_ __ _ 
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-----------------------------------------------------------------------------------------------------------------· 

SURVEY ON MISSOURJ IHVER AT CALj AWAY PLANT l~t CALLAWAY CO!l!::!l:L,. MISLSuO!..!.U~R~+-----------

~LLECTION NUMBER 0904A5009A SITE NO. o DATE 9/ 4/8~ CO!,J.._fj:_I]D.N MEltlOD-- IMPIN_G_~M_LN.I _____ _ 

----------------- --------
-RIVE~ s I AGE 12.0 FEET INTAKE TEMP. 

----------------·--------
DISCHARGE TEMP. 81.4F Ao.oF 

---ELFCfRIC HOlLER FOR llEICING OFF 1>/ATF.R TEMP. RISE EFFECT OF ELECTRIC BOILER FOR DEICING n.o -------·-· 

VOLUME OF WATER SCREENFO 
--------..,-----

40320000. GALLONS TIME INCLllDEU IN SAMPLE 24.0 HRS. 

MOOE OF SCREEN OPERA(ION MANIIAL, CUNTINIJOIJS 
-------------------------------------- --------

NO. PFR WTt(GlPER 
_ A~TUAL 1 O!}QQ1)1l0 RANy!=: __ TOJ_~L__lOO{IOOOO __ _ 

COMMON NAME SCIENTIFIC NAMF NO. GAL. TL!MMl WT.(Gl GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO FISH COLLECTED 

--·------------· 

----------·----- ------------· 

___ .. ______________ _ 

;J::>I 
I'D 
'D 
CD 
::J 
p, 
1-'· 
~ 

n 
I-' 

n 
0 
::J 
rl" 

0.. 

n 
I 
w 
N 

-



------------------------

SURVEY ON '.1JSSOlJRI RIVER AT CALLAWAY Pl,ANT 1~1 CALLAWAY COUNTy, MISSOURI 

C9LLECT ION I-lUMBER 091 3AS0091l S!IL_!'ltJ.! _ ____!l_~IT__9/ Uf..B5 ~Q~~~CJl.Q_~-M~JHQD-- _IM~tti<3f:":_':tf;N_r ____ : 
---- -----------------

RlVt:rr sTAGE 9.5 FEET INTAKE TEMP. 8l.4F Dl SCHARGE-TEMP--:-----77 .5F 

ELECTRIC- bOlltH roR OEICINA OFF WATER TEMP. RJSE EFFECT OF ELECTRIC HOlLER FOR DEICING n.o 
. -- -----------· -- -----·--

VOLUME OF WATER SCI~EENFD 404f3AOOO. GALLONS TIME INCLIJOEO IN SAMPLE 24.1 HRS. 

MODE Of SCREEN OPE.RAT 10-, "-1ANUAL, CONT INUOIJS 

NO. PFR WT•IGlPER 
_ A C. T U A L 1 0 0 QQ__O 0 0 __ R__AN§L__lQJ~I, ___ _LO_Q!) 0 0 _{)_I) __ _ 

COMMON NAME SCIENTIFIC NAMF NO. GAL. TLCMMl WT.CGl r,AL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO FISH COLLECTED 

--------------- ----------------

---------------- ----------

------- ---- --- ------------ ------------· 
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SURVEY ON MISSOURI RIVEH AT CALLAWAY PLANT IN CALLAWAY COUNTy, HISSOU~I 

COLLECTION NUMBER 0924~50098 SITE NO. 0 D~TE 9/24/~5 CO~l,ECTION f~ETHOO-- IMPJNGfJiE:_N_t__ 
----------------- -------- ---- -----------------

----.riVER SIAGE- lJ•S FEET INTAKE TEMP. 72.3F DISCHARr,E TEMP. 7l.OF -------

ELECTRIC BOILER FO~ DEICING OFF WATER TEMP. RtSE FFFECT OF ELECTRIC HOILFR FOR DEICING n.o 
------------ VOlUME OF WATEH SCREENFO 399ij4000. GALLONS TIME IMCLUOEU IN SAMPLE 23.~ HRS. 

MODE OF SCREEN OPERHION CONTINUOUS ----------·-···--· 

NO. PER WT•(~)PER 
·---- ACTUAL__l_Q_g_Q_OOOO RA~~f,: __ TQL~L __ UHlQOQDO_ 

COMMON NAME SCIENTIFIC NAME NO. GAL. TLCMM) WT.(G) GAL. 
------------------------ ------------------------------ ------ --------- --------- ------~~--~~~~~~-

NO FISH COLLECTED 

··-···- --
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------------ -· ·------·--

····--------------------:------------------------------

-----------------------------------------------------------------------------------------------------------------------
SURVEY ON MISSOURT RIVER AT CALLAWAY I'LANT IN CALLAWAY COUNTy, MISSQIIHI 

COLLECTION NUMBER 0930f\50098 SITE _NO. 0 DATE 9/30/R~ CQ_h!:,_EC!lOf..! MF.THOO-- IMPI_NGEME~NL-lr __ 
----------------- ---- -----------------

--HIVER SfAGE 14•0 FEET INTAKE TEMP. 63.2F DISCHARnE TEMP. 67.1F 

-rlECTRIC HOlLER FOR OETCTNG OFF WATER TEMP. RiSE ~FfECT OF ELECTRIC BOILER FOR DEICING o.o 

VOLUME OF WATER SCREEN~O 404~8000. GALLONS TIME INCLUOEU IN SAMPLF. 24.1 HRS. 

MODE OF ScRfEN OPERATION AUTOMATIC 

NO. PfR WTf(~)PfR 

COMMON NAME 
,.---~--:-:-----~A~C':-'T_::U:..;..:..>AL 10000000 RAN~~ TOTA_L, ___ LOO~tO_Q!UL ___ _ 

SCIENTIFIC NAME NO. GAL. TL(MMI WT.(Gl GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO fiSH COLLECTED 

---------------------------------. 

--------------------------------------------------------------------------------------------· -------- ------ --- ........ -----

--------------. ·--·-
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SURVEY ON "1ISSOURLfil\lER_ ALCALLAWAY PLANT IN CALLAWAY COUNTYt MISSOUIH 

-~Q_I,!-ECTION f\llJMBER l005A50098 SII_L_~O. 0 DATE 10/ S!AS C_QLL.~.Cli_ON METHOD-- IMPI~Gf,;~~!it_____ 

----------------- -------- ---- -----------------
-·RTVER STAGE 18•7 FEEl" INTAKE TE.MP• SR.OF DISr.HARr;E TEMP. 7l.OF 

ELECTRIC BOILER FOR DEICING OFF WATER TEMP. RTSE FffECT OF ELECTRIC BOILER FOR DEICING n.o 

VOLUME OF WATER SCREE~FO 40320000. GALLONS TIME INCLUDED IN SAMPLF 24.0 HRS. 

MODE OF scRFEN OPERATION AUTOMATIC 

NO. PFR WT•(~)PER 

----------------------~ACTUAL J 0 OD_.O..O..QO__ RANGE _ _n_{~L. __ 1.0.000 0 OJ) __ _ 
COMMON NAME SCIENTIFIC NAME NO. GAL. TL<MM) WT.(G) GAL. 

------------------------ ------------------~----------- ------ --------- --------- -------- ---------
~0 FISH COLLECTED 

-··----------------------
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·---·---- ---------------· 

SU~VEY ON MISSOIJRt RIVER AT CALLAWI\Y PLANT I~ CALLAWAY COUNTy, Ml550IIRI 

COLLECTION NUMBER l009R5009A SITE NO. o ·OATE 10/ 9/65 C_QLL.f;CTIQ~ METHOD-- IMPINGEME:.N.I __ 
----------------- -------- ---- -----------------

-RfVER SfAGE 15·0 FEET INTAKE TEMP. 58.0F DISCHARGE TE~P. 6S.AF 

ELECTRIC HOllE~ FOR DETCING OFF WATER TEMP. RJSE EffECT OF ELECTRIC BOILER FOR DEICING n.o 
VOLIJME OF WATER SCREENFO 42000000. GALLONS TIME INCLUDED IN SAMPLf 25.0 HRS. 

MOOE OF SCREEN OPERATION AUTOMATIC--------------------------~-~-----·-· 

NO. PER 
ACTUAL 10000000 COM_M_O_N_N--At-,-1E=-. ________ S_C_I_E_-N,..,T-=-1-F_I_C_N~A-M_F ____ __:~NO. GA~ 

Wf,((l)PER 
RAN~E TOT~I=_· __ l_O_!)Q()OOJ)__ 

TUMM) WT.(G) GAL. 
------------------------ ---------------------------- ------ --------- --------- -------- ---------

NO FISH COLLECTED 

----------------------------------------------------··-----··-······-·--

-----·-· 

·------·--··-··--· 
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---·"·------~---------··--------_. .. ~--'"-···--·· ...... ------
········--·-·····----·-----·-----'----------------------

SU~VEY ON MISSOURI RIVER AT CALLAI.JAY PLANT IN CALLAI~AY COUNTy, MISSOUR.'-------------

COLLECTION r"LJMHER 1019A5009A SITE NO. 0 DATE l0/19/AS CQ.I-LECTION METHOD-- IMPI_.!'H.LE_MENr _____ _ 
-----------------

RIVER STAGE 22•0 FEET INTAKE TEMP. 52,8f OISCHAR~E TEMP. 76.0f 

ELECTRIC ROlLE~ FOR OEJCINn OFF WATER TEMP, RISE FffECT OF ELECTRIC BOILER FOR DEICING n.o 

VOLUME UF WATER SCREENFO 4J6AOOOO. GALLONS TIME INCLUDEU IN SAMPLE 26.0 HRS. 

MODE Of SCREEN OPERA liON AIJTUMA TIC 

NO, PER WTo(GlPFR 
________ AG TU AL_L!!.O Q_QOO_!L___H_~-~~F,:- JQL~l ___ 10 0 0 0 Q 0 0 __ 

COMMON NAME SCIENTIFIC NAMF NO. GAL. TLIMMl WT,(G) ~AL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO FISH COLLECTED 

-------------------------·---

--------------------------·----·---
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-·-·· --~ ~~ --·--- -~----· ~--- ------- ..,...__ ... --~~........,,., .. ---..--. -

SURVEY ON MISSOURI RIVER Al CALLAli/AY PLANT IN CALLAWAY COUNT . .!-Y.!...t-.:Mc.:...I._.S.!.>S...,.Q<..!.I:..:..;IR:...o.l _________ _ 

COLLECTION NUMHER l025AS009B ~ITE NO. 0 UATE l0/25/AS COLLECT ION METHOD-- IMP lNGEMEfi! __ . __ . ___ _ 

----------------- ---- -----------------
--RIVER SlAGE 19·0 FEET INTAKE TEMP. 55.4F DISCHARGE TEMI-'. 7S.Of 

ETECfRtC HUlLER FOR DEICI"JG OFF WATER TEMP. RISE ~FfECT OF ELECTRIC BOILER FOR DEICING n.o 

VOLUME UF WATER SCREENFD 40824000. GALLONS 'TIME htCUIDEO IN SAMPLE 24.3 HRS. 

-MODE OF SCREEN OPERATION AUTOMATIC 

NO. PFR WTf(GlPER 
·---·------'A~C TUAL, _ _lQ_Q Q 0 0 0 0 R A~(?[._]_ QJ_~L _ _LQ 0 0 0 QO IL 

COI>IMON NAME SCIENTIFIC NAMF NO. GAL. TL(MMl WT.(Gl r,AL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO FiSH COLLECTEO 

-----------------------------------------------------------------------------------------------------------
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--··-----~----~· ·····~ ·- -~·-·· ·-----·~-. -~ --

-------------------------· 

SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

~!l~LECTION NUMBER 11 02RSOQ9R S I l_E NO. n DATE 11/ 2/85 r,QLL~C_!lQ!LMETHQO-- IMP_JliG..~ME~L____ ' 
----------------- -------- ---- -----------------
RiVER STAGE 16•0 FEET INTAKE TEMP· Sl.SF DISCHARGE TEMP. 66.0F 

ELECTRIC AOILER FOR DEICING OFF WATER TEMP. RJSE ~FFECT OF ELECTRIC HOlLER FOR DliCING n.o 
------· ------·-----------------------------

VOLUME OF WATER SCREENFO 40488000. GALLONS TIME INCLUDED IN SAMPLE 24.1 HRS. 

MODE OF SCREEN UPERATIO~ 4UTOMATIC 

NO. PER WT•(GIPFR 
--:-::------:c--------=A""-C_ T UAL 1 0 0 O_Qll 0 0 R ANGE. __ l.QIAL __ l QQ () 0 0_0 0 __ _ 

COMMON NAME SCIENTIFIC NAMF NO. GAL. TL(MMI WT.(GI GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO FISH COLLECTED 

------------------------------------------------------------------------------------------------------------------· -------·-·-
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_______ .,_ ... ~-----~- .. ----··---···· ______ .. __ ..,_ .............. ,_ ... 

----------------------------------------------------------~-----------------------------------------------------------

---------------------------------------------------------------··--------·--. 

Sll~VEY ON ~HSSOtJRt IHVF.J~ AT CALLAWAY PLANT IN CALI_AWAY COUI\ITY, MISSOURI 

COLLECTION I\IUMHER 1106ASOOQR SITE NO. n DATE IJ/ 6/85 C.Qll.,~CTION METHOD-- IMPINGE_ME; __ C1NI.L___ 
----------------- ---- -----------------
RlVER ~TA~E 13·0 FEfT INTAKE TEMP. 4A.Jf DISCHARr,E TEMP. 68.0f 

EltCtRtC BOILERtOR DEICING OOFf WATER TEMP. RISE EfFECT Of ELECTRJC HOlLER FOR DEICING n.o 

-VOLUME OF WATER SCREF.:NF"D ~01~0000. GALLONS TIME INCLUOF.:U IN SAMPLE 24.0 HRS. 

ROOE Of 5CHEEN OPERATiON ~UTOMATIC 
---------------------------· 

NO. PER WT•(OIPER 

COMMON NAME 
-:-:------~AGTUAL 10000000 ~-A~§E TO_l_I~L ____ LQ.OQ.OQ_OJI_ __ _ 

SCIENTifiC NAME NO. GAL. TL(MMI WT.(Gl r,AL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO fiSH COLLECTED 

------------------------------------------------------------------------·· 

-----------------------------------·· 

-------------------------------------------------- ----·-·--·-·-----·--··--·------
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SURVEY ON MISSQllHI HIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOliRl 

COLLECTION NUMHEH lll3RSOOqA SITE NO. n DATE I J/ 13/J:~S COLLECT! ON METHOO-- IMP I NGEMEI'fi_____ ________ _ 
---- -----------------

----fHVER STAGE 11•4 FEET INTAKE TEt~P. 46.0F DISCHARr,E TEMP. 77.of -----

ELECtRIC BOILER fOR DEICING OFF WATER TEMP. RTSE FFFFCT Of ELECTRIC BOILER fOR D[ICTNG 0•0 

VOLUME Of WATER SCREENFO 20328000. GALLONS TIME INCLIJOED IN SAMPLE 24.2 HRS. 

MOOE Of ScREFN OPERATION AUTOMATIC 

NO. PFR WT•IGIPER 
_ A~TUAL __ l OOQQ__O_OO ______ R_~N_GE;_IQI_~~ __ LOQ(I()OQI) __ 

COMMON NAME SCIENTifiC NAMF NO. GAL. TLIMMI WT.IGI GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------

NO FISH COLLECTEO 

-------------- ----· -- ----

-------------------------------------------~--------------

·---------------.. -----------------~-----
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-·-----·--

SURVEY ON t-11SSOURT RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

COLLECTION NIJMAER 11?285009~ ~ITE NO. 0 DATE 1 J/22/AS COLLECT I ON METHOD-:- IMP_!~G_EM~-------~---· ___ _ 

----------------- ----
--RIVER STAGE 29·A FEET INTAKEfEMP. 43. 7F DISCHARf,f. TEMP. SB.oF 

--rlECTRtc-AOILER FOR OEJCING OFF WATER TEMP. RJSE FFFECT OF ELECTRIC BOILER FOR DEICING n.o 

--voLUME OF WATER SCREENED 21000000. GALLONS TIME INCLUDED IN SAMPLE 25.0 HRS. 

-MODE OF scREfNOPt.RA T ION AUTOMATIC 

NO. PFR WT• (l'HPER 
ACTUAL 10000000 RANGE 

NO. GAL. TL(MMl 
T 0 L~~-_lQJ~ 0 _OO_Q!L_ 
WT.<Gl r;AL. COMMON NAiviE SCIENTIFIC NAME 

------------------------ ------------------------------ ------ --------- --------- -------- ----------GIZZARD SHAD DOROSOMA CtPEDIANlJM f! 1.0 qA- 2]1 10J.o ~q.o 

------ --------- -------- ---------
--------------------------~TO;:c_T~A~l=--------=--2 1.o J 0_3 • 0 ---- ______ 4 q • 0 -
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··-·~·--·- ... ~··-··-·---

SURVEY ON MISSOURI RIVER Af CALLAWAY PLANT IN CALLAWAY COlJNTYt MISSOURI 

COLLECTION NUMBER 1201A5009R SITE NO. 0 DATE 17./ 1!85 COLLECTION METHOD-- IMPINGEM[N~t ___ _ 
----------------- -------- ---- -----------------

-rnvER STAt,E 1He3 FEET INTAKE TEMP· 11.3F DISCHARGE TEMP. SI~OF 

.ELFCTHIC BOILER FUR DEICING OFF WATER TEMP. RISE FFFECT OF ELECTH{C HOlLfR FOR DE.ICING n.o 

--VOllJME OF WATER SCREENFO 50736000. GALLONS 
-------- ------------· 

TIME lt\ICLIJDEO IN SAMPLE 30.? HHS. 

MODE OF scREEN OPERI\T ION AUTOMATIC 

NO. PER WT• (GlPER --
---- ______ ____ ___ ________ __ ACT U A l_!!_LQ QJ!Jl 0 0 R A i'!~f: __ T_Ql~ ~ ____ 1.9 _0 9 0 0 Q ~L 

COMMON NAME SCIENTIFIC NAMF NO. GAL. TL<MMI WT.<GI r,AL. 
-------------------------R rvER c ARPSUCKEK 
GillARD SHAD 
fRESHwATER DRUM 

- -----------· 

------------------------------ ------ ---------CARP I ODES--CARP I 0 1 0. 2 
DOHOSOMA CEPEDIANUM 4 0.8 
APLODI"'OJU::> GIWNNIENS 1 0.2 

------ ---------

---------
380 

f,O- 247 
118 

-------- ---------
825.0 1~2.F, 
1 li_!.Jl_ __ l1~· 1:___ 
19.0 3.7 

-------- ---------
TOTAL 6 1 ._r_ __________________ j 0 1 5. 0 200.1 
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SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

COLLECTIO~ NUMAER 1206A50098 SITE NO. 0 DATE 1?/ 6!A5 CQLLECTION METHOD-- IMPINGEMENt 
----------------- ----

-~1VF.:R"STAG£ 16·0 FEET--rN"TAKE TEMP~2.0r OISCHARr,F TEMP. 54.0F 

.. ---rlECTlriC BOILER FUR DEICING OFf WATERTEMP. RJSE EffECT-Of-ELECTRIC HOlLER FOR DEICING o.o 

- -VoLUME----ofWATER SCREENFD 40320000. GALLONS T JME I NCllJUEUINSAMPLF.: -24.0 HRS. 

... MOOfillo;--scREENOPER7\li5N~tTfOMAH 

NO. PER WT•(GlPER--
ACTUAL 10000000 RANGE TOTAL 10000000 

-------coM~oHNAMr scrENflrrc NAM-E-----~No.---6Al. ____ ri_(MMi-wT~ iii,--------c;AL. ----
------------------------ ---------------~-------------- ------ --------- --------- -------- ---------

~0 FISH COLLECTED 

--------- ---------- ---------
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---···-·-----------------------------~---- ..... ---------·-

--------------------------

SURVEY ON MISSOURI IHVEI~ AT CALLAWAY PLANT 1M CALLAWAY COUNTY, Ml..Se:..:S~O~li.:..:.R.LI _________ _ 

COLLECTION NUMHER 1211RS0098 SITE NO. 0 01\TE 1?/11/RS C:Q!:o_L!;_C_li_QN METHOD-- IMPIN~EMQir.._____ _____ ~ 

---------------------- -·--RIVER SlAGE 11·5 FEET INTAKE TEMP. 32.0F DISCHAR~E TEMP. 60.0F 

ELECTRIC BOILER FOR OEICINn OFF WATER TEMp. RISE EFFECT OF ELECTRIC aOILER FOR DEICING o.o 

VOLUME OF WATER SCREENED 19740000. GALLONS TIME INCLUDED IN SAMPLE 23.5 HRS. 

MOOE OF SCREEN OPERAfiON AUTOMATIC 

NO. PER Wto(GlPFR 
------------- _ ----~~l.!J~L_J _Q 0 Q !)_I) QJ> __ R_~N~E __ ]_ Q I~L ___ l 0 0 0 o 0 oo _ 

COMI--!ON NAME SCIENTIFIC NAMF NO. GAL. TLIMMl WT.(f,) GAL. 

SHOVELNUSE STURGEON SCAPHJRHYNCHlJS pLATOPYNCHUS 1 0.5 16C? 6}.0 30.9 
-~UJE CATFISH ICTAUJRUS FURCAT~S l o.s 300 2_.;}§.0 lj~_t_6 __ _ 
GIZZARD SHAD OOROSOMA CEPEOJANUM 3 l.S lOS- 114 37.0 18.7 
FRF.SHWATFR DRUM APLODINOT\JS GRUNNIENS 2 l.Q AS- 107 l9._0 ___ 9_t6 __ _ 

------ --------- -------- ------------- ·---·- - --- -----. 
TOTAL ' - - -~- - 17A.A -, 353.0 3.5 

- -- ------------ -- --- ----- --
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·------------~....-..-5!~ .. -·-··-·---~---·-..U-lAC 

SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTY, MISSOURI 

COLLECTION ~UMHER 1210ASOOQ8 SITE NO. 0 DATE l?/l8(A5 -~COL!,_.EC IlfH~I__ MEJHOO-- IMP l!'JGf.:M~.ttr___._ ,_ _ __ _ 
----------------- ---- -----------------

--RIVER STI\GE }6.()f[Fl INTAKE TEMP. 32.0f DISCHARGE itMP. 48.0F 

-EI'ftTRICBl'liTER FOR DE J C I Nr, OFF WATER TEMP. RISE EFFECT OF ELECTRIC AOILF~ FOR DEiCING n.o 

--VOLUME OF WATER SCREENED 41160000. GALLONS TIME INCLUDED IN SAMPLE 24.5 HRS. 

-MOUE OF scRF.:EN OPERATION AUTOMATIC 

NO. PER 
ACTUAL 10000000 

----COM~1ot J NAME sciENT ·-1 r_t_c_N_A._M_E ____ __:._:.=No~. _,_ GAL • 

WT•lGlPER 
FANGf. __ TOTA~___l_QJlQPJ)_f)_O --· 

TL(MM) WT.(G) r,AL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------GIZZARD c;HAD OOROSOMA CtPE.OlANUM l u.l:' 104 9.0 2.2 

------ --------- -------- ---------
TOTAL 1 0 ._2 --·----------~•0 _________ 2 • 2 

----------------
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SURVEY ON IHSSOURI RIVER AT CALLAWAY Pl.ANJ li\l <::ALLAWAY CQIJNTy, MISSOURI 

COLLECTION NUMBER J227A5009A ~!TE NO. 0 DATE 1?/27/85 C0Lb1!= T l OI~!_J1~lHOO-_::_ll-1fJ~G_E_t-1E_tir ____ _ 

----------------- --------
---THVERSTAGf 13·0 FEET INTAKE TEMP. 32.0F DISCHARGE TEMP. 6).oF 

.ELECTIHC BOl[ER fOR DEICING OFF WATER TEMP~-fHSE-[FfECTOF ELECTRIC ROi[ERFOR-DElciNG o.o 

VOLUME OF WATER SCREENED 40320000. GALLONS Tl ME I NCLlJOEU IN SAMPLE 24.0 HRS. 

MODE OF SCR[EN OPERATION AUTOMATIC 

NO. PER WTe(GlPER 
_ ACT U A L ___ l_!!_l)_QJLOJU) __ f!~.N~E __ lQ l~ L_ __ LO 0 0 _0 0 0 0 __ _ 

COMMON NAME SCIENTIFIC NAME NO. GAL. TL(MMl WT.(G) GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
FRESHWATER DRUM APLOOINOTUS GRlJNNIENS 3 0.7 2IA- 27~ 443.0 109.9 

------ --------- -------- ---------
TOTAL 3 o •. L_ __________ __ -~4).0 _____ 109.9-

-------------------- --·--·--- --·---·-

-------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------·- ·-------- --- -----
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-- -~-~-~------------·4_ ..... __ _ 

SURVEY ON 41SSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

COLLECTION NUMBER Ol0286009A SITE NO. 0 DATE 1/ 2!A6 COLLECTION METHOD-- IMPINGEMEfu __________ _ 
----------------- ---- -----------------

--RIVER SfAGE 15•0 fEET INTAKE TlMP. 32.0f DlSCHARc;E TEMP-. 64.Qf ------

-·ELECTRIC BOILER FOR DEICING OFF WATER TEMP. RISE EFFECT OF ELE.CfRIC BOILER fOR DEICJ~JG o.o 
--VOLUME OF WATE~ SCREENFD 41160000. GALLONS TI~E INCLUDED IN SAMPLE 24.5 HRS. 

~DE Of scREEN OPERATION fiUTOMATIC 

NO. PFR WT~(G)PER 
________ _ _A CTUA!,.________LQQ Q 0 0 0 0 B A~§E_J 01_~l-__ LO_QQ 9 0~_0 __ _ 

COMMON NAME SCIENTifiC NAMF NO. GAL.· TL(MM) WT.(G) c;AL. 
-------------------------SHORTNOSE GAR 
GIZZARD SHAD 

-CHANNEL CA If' ISH 
FRFSHWATER DJ~UM 

------------------------------ ------ --------- --------- -------- ---------LEPISOSTEUS PLATOSTOMUS 1 0.2 4~3 229~0-----~5~(.,---
QOROSOM~ CEPEDI~NUM 4 1.0 70- 92 26.Q ~-•J __ _ 
ICTALURUS PUNCTATUS 2 0.5 62- 76 8.0 1.9 
APLODINOTUS GRUNNIENS 2 0.5 69- 231 Ul_a~ ___ 2t,.z __ _ 

------ --------- -------- ------------------------ ~ -·-----· 
TOTAL 9 2.?. 371.0 9o.t 
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-·-----·--·~ ___ ,,., ·• ••-··---•-··"'w 

SURVEY ON ~ISSQURJ RIVER AT CALLAWAY P~ANT IN CALLAW!L_COUNTYt MIS5.~0~U~R~l _____________________ __ 

~l-LE"CTION NUMHER 01l0A60098 S.JI.t;:____!:-.!0. 0 DATE 1/I0/86 CiJ1,1LCl10!L_f1Qii_OO-- IMPJNGEM.ENu_i __ 
----------------- -------- ---- -----------------

RIVER SfAGE 11•0 FEET INTAKE TH1P. 32.0F DISCHARGE TEMP. 57eOF 

ELECTRIC ROILEH FOR OETCING OFF WATER TEMP. RISE FFFECT OF ELECTRIC BOILER FOR DEICING o.o 
VOLUME OF WATER SCREENFD 45360000. GALLONS TIME INCLUDED IN SAMPLE 27.0 HRS. 

MODE OF SCREEN OPERATION AUTOMATIC 

NO. PFR wy,(GIPER 
. A!=_LU AL_LQ_QQ fiJULQ __ RA_~~E____J_QI_~l ___ _t 0 0 0 0 0 0 0_ 

COMMON NAME SCIENTIFIC NA~F NO. GAL. TL(MMI WT.(G) GAL. 
------------------------ ------------------------------ ------ --------- --------- -------- ---------OrJROSO~ACIPEDIANI]M 4 0.9 102- 221 110.0 ?.4.1 

-----.. ------·--··--·--· ------
GIZZARD SHAD 

------ --------- -------- ---------
TOTAL 4 0.9 uo.o __ ___. __ 24.3 __ _ 

------- ------

·-------- ·-· -· -··-··- ·------. 
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-~--. -~--·-~----•··-·-·· --·-"-· ........ ·· 

------ -------

SURVEY ON MISSOURI RIVE~ AT CALl AWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

COLLECTION ~UMBER 0114~60098 SITE NO. 0 DATE l/l4/A6 COLL~~TION METHOD-- IMPINGJ]iE_Ni ____ _ 
----------------- ----

·RrvER-STAf.E 9.6 FEET INTAKE TEMP. 32.0F DISCHARGE TEMP. 58.0F 

ELECTRIC A01LER FOR DEICING OFF WATER TEMP. RTSE EfFECT OF ELECTRIC BOILER FOR DEICING o.o 
- --------

42000000. GALLONS TIME INCLUOEU IN SAMPLE 25.0 HRS. --VOltJME OF WATER SCREENF:O 

i-10DE OF SCREEN OPERATION AUTOMATIC -------------

NO. PER WT•(~)PER 

-------'-A"--"C'-'-T...:::U..:..:..AL_U!JHHlOOO R~~§E __ tQL~~----1000000_0 __ 
COMMON NAME SCIENTIFIC NAMf NO. GAL. TL(MM) WT.CG) r,AL. 

------------------------ ---------------------------- ------ --------- --------- -------- ---------··• -----------HLUF.: CAfFISH ICTALURlJS fURCATUS 1 0.2 1'+0 4J~-0·-----~~~2----· 
GOLOEYE HIODON ALOSOIDES 1 o.? J_§2_ __ _?Q._O ~~fl ___ _ 
FRFSHWATfR ORuM APLoort-.Jofus GRUNNIENs 1 o.?. 112 44o.o l04.A 
Q..!IZARD 5HAD DOROSOMA CEPEOI ANUM 4 __ l_._n_ ___ ~-6~l.:U ____ ?Q ._O ________ llt 9 ___ _ 

------ --------- -------- ------------------------·- -----------------,- ---- ---- . 

1 1.1 SS7.0 132.6 TOTAL 

------------------------------------------------------------------

------------- ·--~- ----------

----------- -~------------------ - ·--~-- . - __ _. _____ - ---- -
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----------------------------------------------------------------------------------------------------------------------------------------

----------------------------------

SURVEY ON "11SSOURLRt\lEJLI\L_CALLA\1AY PLANT IN i:ALLAWAY COUNTY• MISSOURI 

COLLECT ION NUr--11:~ER 0 126FJ600QA SITE NO. o OATE 1 /26/Ro CQLLECTION METHOD-- JMP I NG~M(H_i_ _______ .. 

----------------- -------- ---- -----------------
-FHVERSIAGt lO·A FEET INTAKE TEMP. 34.6f DISCHARGE TEMP. 56.0f 

ELECtRiC aoiLER FOR OEICING OFF WATER TEMP. RISE FffECT Of ELECTRIC ROlLER FOR DEICING n.o 

VOLUME OF WATER SCREENED 40320000. GALLONS TIME INCLUDEO IN SAMPLE 24.0 HRS. 

MOflE-OF s(;RE.EN OPERATION AUTOMATIC 

NO. PER WTtf~)PER 

--------~A_,_,C T ~1 o 0 00 0 o 0 ll~N~f ___ T_QL~L __ _lQ 0 0 0 0_00 __ _ 
-----COMMON NAME SCIENTIFIC NAME NO. GAL. TL (MM) WT. (G) GAL. 

------------------------ ------------------------------ ------ --------- --------- -------- ---------
NO FISH COLLECTED 

---·-- -··-- -------- ----------
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SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

COLLECTION ~UMBER 0130~60098 SITE NO. 0 DATE 1/30/86 CO~LECTION METHOD-- IMPINGEMENT 
----------------- ---- -----------------

--RTVr-RST AGE 9~5-ft:E.T - INTAKE tEMP· 3J.Of DISCHARGE TEt-1P. 56.0f ---------

--n::ECTRIC BOILER"t"TIROE.TCING OFf WATER-TEMP. RJSE EFFECT Of -fTECTRJCBOILf:R fOR DEICING n.o 

VOLUME OF WATER SCREENFD 47040000. GALLONS TIME INCLUDfO IN SAMPLE 2A.o HRS. 

--RbDE OF scREEN OPERATI~N AUTOMATIC 

NO. PER WTe(G)PfR 
ACTUAL 10000000 RANGE TOTAL 10000000 

sc IE N" T 1 f r c NA-:-:Mc-F------'---::N:-:-o. - GAL. Tu MMI-·wr ~< G ,----(;iL ~------COI'IMON NAME . ------------------------ ------------------------------ --------- --------- -------- ----------·GIZZARD SH~D--------:-::OOROSOMA cEPEDIANUM 2 0.4 97- 12s ·24.-o----s.T---

------ --------- -------- ---------
TOTAl 2 0 • 4 21•_• 0 ____ 5 • l_ __ 

-------------------·-------------

----------------------------· -------- -----------···- ·---·--

------------------- ---·---- -----
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SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOUIH 

PERCENT Of F.AOi LENGTH RAt,JC;E COLLEC fED OF"f TRAVELING SCREENS 2/85 THRlJ l/8(, _______ _ 

------------------------------------------------------------------------------GIZZARIJ SH/\Q OOROSOM~ CEPEDIANUM 

-------------------------------------------------------

-----·-------

RANGE 
TOTAL 
LENGlH 
f~fM_)_ 2/85 1/BS 4/H5 SIRS 6/85 7/Ar; R/Bt; 9/85 10/AS ll/A5 12/85 1/Rft 
-------- ------ ------ ------ ------ ------ ------· ------ ------ ------ ------ ------ -------~------

0-100 A9.!:> too.o 96.6 o.o o.o o.o o.o o.o o.o so.o J7.s-------so.o 
101-15o lo.o o.o 1.4 o.o n.o o.o o.o o.o o.o o.o so.~o--~4~2~·~q~-----------

--Ist-2on o.s o.o o.o o.o n.o o.o o.o o.o o.o o·.o o.·o o.o 
_ _g_Q__l- 2so o. o o. o o. n o. o o. o o. o o. o Q .• o o ~_o __ ~o._o ____ l~.!_~ __ J -·'-'''----------- ------ ------ ------ ------ ------ ---- - ------ ------ ------ ------ ------

--------------------------------------------- -----­··-·-· -- ·---ACTUAL 
NUI-1AER 210 12 ?.9 0 0 0 0 0 n ?. 8 14 

-----------···--·-------- ·---· ----· ·-···--- --

-·------------·--------· 

------·------· 

·----------------- --------
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------ -- -- ---- -- -- --

SU~VEY ON ~ISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

PERCENT OF EACH LENGTH RANGE COLLECTED OFF TRAVELING ~CHEENS 2/85 THRU l/Ah 

------------------------------------------------------------------------------
FRESHWATE~ ORUI-1 APLOUINOTUS GRUNNIENS 
-------------------------------------------------------

R~NGE 
·--yoTAL 

LENGTH 
(MMl ?/85 3/JiS 4/f3S 5/AS 6/AS 7/85 

-----------··-
AIRS 9/AS 10/~5 11/85 1?/85 1/8~ -------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ----------o::-ro o o.o 66.1 o.o o.o ..,...---·--=---~--------- -----------·---o.o o.o o.o o.o 16.7 33.1 o.n o.o 

101-150 o.o 31.3 o.o o.o o.n n.n 
151-200 o.o o.o o.o o·: o o.o o.o 

~-.. o.o o,o o.o o_.o 33.3 n... .. U-----· 
o.o o.o o.o o.o o.o 11.1 

201-250 o.o o.o o.o o.o o.o o.o _:;_ __ fl.!_Q_ __ Q! . .Q __ Q. !_) ____ [I_~Q. _ _)}.!.l. __ }j .__} _______ -------
?.51-300 o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 16.7 o.o ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ --------------------------------------------------------
ACTUAL 
Nl.IMH[R 0 3 0 0 0 0 0 0 0 0 6 \ 
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-·-------·-· -·-----------

-------·--

SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALj_AWAy COlJNTy_LM.!..I~SS,z,:O~l:!!JR!..JI~..-________ _ 

~~!!~.~_I; _ _Q__MilNTHLY NUMtlERS &. WEIGHTS AND RELATIVE(~) AlllJNOANCE AND WEIGHTS 2/85 THHU J.L8.::L-------

------------------------·-------------------------------------------------------------------RASFn UPON NO. DAYS IN MONTH -----·---·--

fEBRUARY 19AS 
--------------- HELATIVf RELAI.IVF 

NtiMBERS AUUNDANCE \HS.CG) WTS. COMMON NAME SCIENTIFIC NAHE 

------------------------ ------------------------------ --------- --------- --------- ---------sHovtCNdsE ·· stuRGtc>"rr·---scAPH 1 RHvN"CRT.Js-PCATORYNcHu~ o.o o.o o.o o.o 
SHORTNOSf GAR LEPISOSTEUS PLATOSTOMIJS ··--
G'flZARD SHAO OOROSO~A CEPEDI ANUM • · -- -

n.n o.o o.o Clefl 
1'tfUeU 99:-s 10976.0 9q.7 

GOU>EYE HIODON ALOSOIDEc; .•••• 
HIVER-CAR-PSiTcr<E·~---ciRPIOOESCARPio 

n_n JhO .Q . .!O _____ n .t.O. 
o.u o.o o.o o.n 

SMALLMOUTH ~UFfALO ICTIUBUS HUHALUS ---
BLUE-CA"fF"fSH ICfALURUS FURCATUS 

n_n Q.O Q.O o.n -· 
o.u o.o o.o o.o 

ULACK tiUL.LHtAD ICTALURUS MELAS ... _ 
CHANNELCA ft ISH I CT ALURUS PUNCT AT LIS -

n_n o.o O.!.Q o.n 
u.u o.o o.o o.o 

FLATHEAU CATFISH PYLODJCTIS OLIVARJS -
GREEt.fSUNFlSH___ LEPOHi':i CYANELLIIS 

n.o __ QtO Q.!O O . .Jl 
7.0 o.s 28.0 o.J 

WALLEYE STIZOSTEUION VITREUM 
FRf:SHw"Alf:_R_i)RuM·--· AP"l.ooiNo1usGRti"NNfENs 

!l..!_o ______ Q! o o.o ___fi.Jl 
o.o o.o o.o n.n 
----------

---------- ----------
1 41.!.·0 ___ !OTALS • llfl.!b..t.O 

···----···-----
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SURVEY Q~MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWA~COUNTYt MISSOURI 

ESTIMATEO MONTHLY NUMI:JFRS F. WEIGHTS AND RELAUJLu_iU_ ARI)NOANCE AND WE_lG_tlLS 2L8_5_1_HR_u __ l/J3r,.__.-·-·--· 

--------------------------------------------------------------------------------------------AASED UPON NO. DAYS IN MONTH 

MARCH 1QA5 

------------
B~L~LI~E REL~UVL___ _____ _ 

COMMON NAME SCIENTIFIC NAME NttMRERS AHUNOANCE WTS.(G) WTS. 

------------------------ ------------------------------ --------- --------- ------------~---.,--.-. ---

---------- ----------
TOTALS 165.:3 2~U_,_J. 

·-

----- --·--····· 

------------------· ·----·----···· ........ . 
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SURVEY UN '-1l5SOURI RIVER AT CALLAWAY PLANT I"J CALLAWAY COUtHy, MISSOURI 

ESTJMATEn MONTHLY NLH~BFRS F.. WEIGHTS AND RELATIVE(:i,) AqlJI~OA"ICE AND WEIC1HTS 2/85 THRU _lL_8n_ _______ _ 

--------------------------------------------------------------------------------------------BASFD UPON NO, DAYS IN MONTH -------------------------
_______________ _.:A~P_:..;RI L 191-\S 

---------------
B~I..~.Il~~ REL~LLV_f_ __ _ 

COMt-1QN NAME SCIENTifiC NAMF NIIMAERS AAUNOANCE WTS.(GI WTS, 

------------------------ --------- --------- --------- ----------SfWVELNOSE STURGEON SCAPH I RHYNCHUS PLAT ORYNCHUS 0. 0 0, 0 0, 0 n, o 
SHORTNOSE GAR LEPISOSTEUS PLI\TOSTOMUS 0.0 0.0 0.0 Ot·_:,;O:__ __ 

·c'rJzZARD SHAD DOROS0~1A CEPEDIANlJM 290e0 96.7 1248,0 1e4 
GOLOEYE HIOOON ALOSUIDES o.o 0_!0 0_!0 o_._!l_ _________ _ 

-HJVF.:R CARPSllCKER CARPIOllESCARPIO o.o o.o o.o n.n 
. ~~-A~~~9\:J!.~-~~UFFALO __ l~!.!Q_Q~-~--~_\;J~~!:,t)s_ ________________ _l_fl! !.L _______ }!_] _ _).~SQQ.!Q. ____ 9.6•.~-------- ___ .. 
HlllE CATfiSH ICTALURUS FURCATUS · o.o 0.0 o,o o.n 
HLACK AULLHEAD ICTALURUS MELAS o.o 0.0 o.o n,o 
CHANNEL CATFISH IClALURUS PUNCTATUS o.o o.o o.o o.n 
fLATHEAD CATFISH PYLODICTIS OLIVARIS o.o 0.0 0.0 Q,O 
GREEN- suNfTs"H LF.POM-l"s cv A NELLI JS o. o o. o o. o---o-. o-----------
~~!:bf-YE SLf__!OS J:~ll_I_QN VJ..IB_EU~ 0. 0 fi_,_O O_~Q ___ _o_.Q. __________ _ 
FRESHWATER DRUM APLODINOTUS GRUNNit.Ns o.o 0.0 0.0 o.n 

----------
TOTALS 300.0 Jb74l:i• 0 ___________________ _ 

-------- -- .. -·-··--- ·-· 
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--------------------------------------------------·----- -----··-

sURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALl AWAY COUNTY, MIS.,.z.SO~l~JH:.1.-Ll ________ _ 

_!:_~l!-~ATED MONTHLY NIJ~1BF;B~-~_WEI_QHTS AND RELATTVECg;l ABUNDANCE AND WEIGHTS _ ___lLE!_?_!.!:I.Rl_J ___ J/~.6 __ _ 

--------------------------------------------------------------------------------------------
BAS~O UPON NO. DAYS IN MONTH 

------------------------MAY l9AS 

---------------__________ R~k~IJ VE REL,~I_I.Yf _____ _ 
COMMON NAME SCIENTIFIC NAME NUMBERS ABUNDANCE WfS.CGI WTS. 

------------------------ ------------------------------ --------- --------- --------- ------~--SHOVELNUSE ~TUHut.UN SCAPHIRtiYNCHtJS"PLATORYNCHUS OoO o.o 0.0-----o-:-n· 
SHORTf\IOSF GAR LEPISOSIEUS_PL~J0'5T0"11JS o.o o.o 0.0 o.._ __ n:..:... ___ _ 
GIZZA~D SH~D OOHOSOMA CE.PEDIANIJM 0.0 0.0 0.0 n.n 

__QQ_!...DEYE HIQLHJN_ALQ~QlQI;. 0 • 0 0 !.0 0 ~ 0 0 • 0 
RIVER CARPSlJCKE.H CARPIOOES CARPIO o.o 0.0 0.0 n.n 
SMALLMOUTH BUFFALO lr.TIORUS HURALUS o.o 0.0 0.0 Q,(l 

--AlllE-CATF-ISH I CTALliRus-·FURCATUS o -:-o ___ o. o o ~ -o----n·. n--------------
BLACK HULLHF.AD ICfALUHUS MELAS 6·2 SQ.O 74.~_4 65 ..... .4..----

.CHANNEL-CAfFISH ICTALURLJS PUNCTATIJS 6.2 so.o 12.4 14.1 
FLATHEAU CATFISH PYLODICTIS OLlVARIS o.o CL._O. Q.O ___ o~Q __ _ 

-----c.iRFEN. SUNFISH LEPOMIS CYANELUJS o.-o o.o OoO n.n 
WALLEYE STIZOSTF.OlON VITREUM o.o o_.o o.__o ______ OoQ ___________ _ 

-FRESHWAIER DRUM APLOOINOTUS GRllt-JNit.Nc; n.o o.o 0.0 ,,n 

---------- ----------TOT LS e4 86.8_ ----------
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------·-

SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

ESTI"1ATEO ~10NTHLY NUMRF.Rc; ._ WEIQ_HfS AND RELATTVE(iil AnUNDANCE AND 'rJEIGHTS ?/85 I!~_lj __ J_LQf1 _____ _ 

--------------------------------------------------------------------------------------------
HASFn UPON NO. DAYS IN MONTH 

JUNE l9A5 

---------------
_ R~t,._ A T_l_'y'~-----~I_~LJ__y£ _________ _ 

COMMON NAME SCIENTIFIC NAMF NIIMAERS AAUNOANCF. WTS. (G) WTS. 

------------------------ ------------------------------ --------- --------- --------- ---------·sH5VEUiOSE STUI-H1EON SCAPHIRHY"f-iCHUS PLAH>RYNCHUS o.u u.n u.n o.n 
SHOHTNUSE GAR LEPISOSTlUS PLATOSTOMUS o.n o.o OoO o.n 

-mnARfJ SHAD OOHOSO~A CEI-'EOIANUM o.o 0.0 o.o o.o 
GOLDE YE HI ODON ALOSO I DES 0. 0 0. 0 0 .o ____n. o 

--"RTvER cARPSUcKER cAwP1o5E-s- cARPio o.-o o.o o·:o-- n~-;;--------

SMALLMOUTH ~UFFALO ICTIORUS HUUALUS OoO 0.0 0.0 o.o 
--B[liE-CAlftSH ICTALURlJS FlJRCATUS o.o o-.o o·.o -o.n __________ _ 
·---~hAC~ BULUIEAU ICTALUR9S MELAS OoO OoO OoO --.-!1-~n:L_ ___ _ 

CHANNEL CAlFISH ICTALURUS PUNCTATIJS o.o 0.0 OoO n.o 
FLA THEAO CATFISH PYLOIJ I CTI S OLI VAR I 5 0. 0 0. 0 0_1!._0 ______ Q .!} ________ _ 

-GREEI-J SUfl.lFfSH LF.POMIS CYANELLUS OoO 0.0 o.o o.n 
WALLEYE STIZOSTEOIUN VITREUM OoO 0.0 0.0 0 .n 

FRES~tWATFR lJRUM APLODJNOTUS GRUNNII:'-Nc; o.o 0-.0 0~0----n.o-----------

----------TOTALS 0. 0 fi_o_Q ___________________ _ 

--------------------------------------- ---- - ------- ---

·---------------------------------------------------------------------------------------------------------------------· 
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SURVEY ON MISSOURI RIVER Al CALLAWAY PLANT 11\1 CALLAWAY COUNTy, MISSOURI 

ESTIMATEn MONTHLY NliMHF.RS ~ WEIGHTS AND RELATtVE(ii.) AllUNDArJCf ~NO WEIGHTS 2/85 THRU 1/8,_, 

--------------------------------------------------------------------------------------------RASED UPON NO. DAYS IN MONTH -----------......:..-'.:'--....:;:._--'---'-_.,;:_-'-'--'--:::.;..:..--:.._--------------·------------·--·· 

JULY l9R5 

---------------
---------,=---=------------:-:~~--~---------:-:--::-:-::----:::--~R-:-::E=L A Tl VE REk~ T J VF _________ _ 

COMMON NAME SCIENTifiC NAMF NIIMHERS ABUNOANCE WTS.(G) WTS. 

------------------------ ------------------------------ --------- -----~--- ----------SHOVELNOSE STURGEON SCAPHJRHYNCHUS pLATORYNCHlJS 0•0 o.o o.o n.n 
SHORTNOSf GAR LEPISOSTEUS PLATOSTOMUS o.o 0.0 0.0 OLD_ 
GI7Zf\RD SHAD DOROS0"'1A CEPtDIANliM o.o 0.0 0.0 n.o 
GOLDEYE HtOOON ALOSOIOES o._O 0.0 O_.o o.~.n _____ _ 

-RTVER CARPSUCKER ·CARPIOIJES CARPIO o.o o.o 0.0 o.n 
SMALLMOUTH BUFFALO ICTIOAUS BUBALUS o.o o.o 0.0 o.n 

-~LlJE CATFISH ICTALURUS FURCATUS o.o 0.0 0-~-0 0-.n--------···· 
BLACK AULUIE.t\0 ICTALURUS MELAS o.o o.o 0.0 o,_~n ___ _ 
Ct-I~NNEL CATFISI:i ICTALURUS PUNCTATUS o.o o.o o.o o.n 
FLA THE AU CAlF ISH PYLOO I CT IS OLI VAR IS 0. 0 ___ Q.!_Q____ o._Q ________ _!l_._ {\. ______________ _ 

--GREEN SUNFISH LF.:POMIS CYANELUIS o.o 0.0 0.0 n.n 
---~~~!:E'f:_f;_____ S T I ZOS Tf~D ION V ITREU~ 0 • 0 0!0 O.,.Q ________ _o_. 0 .. ___________ _ 

fRESHWATfR D~UM APLODI"JOTUS GRIINNit.Ns o.O 0.0 0.0 n.n 

----------
TOTALS o.o 0. 0 ---·-------·------·-

------------------------------------------·------------- ;~>' 
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----------------------------------------------------------· 
SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

ESTJMATEn MONTHLY NIJ4BFRS & WEIGHTS AND RELATtVE<il AAUNOANCE AND wEIRHTS 2/85 THRU l/8!:- ____ _ 
--------------------------------------------------------------------------------------------BASFo UPON NO. DAYS IN MONTH 

AUGUST 19AS 

---------------
COMMON NAME SCIENTifiC NAME 

REL.,_ATIVE 
NtJMBERS ABUNDANCE 

_ REJ__~ll\Lf _________ _ 
·- wrs.<Gl wTs. 

------------------------ ------------------------------ --------- --------- --------- --------~ o.o o.o o.o - -··-----SffOVELNOSr-5 TUHGE ON SCAPH I RHYNCHUS plAT UIH NLHU::. o.o 
SHORTNOSF GAR LEPISOSTEUS PLATOSTOMUS OeO o.o 
GIZZARD ~HAD DOROSOMA CEP[DIANUM o.o o.o 

0 ~.n 
o.o 

GOLOEYE HIOilON ALOSOIOES o.o 
-RIVER CARPSUCKEH ciRPIODES CARPIO o.o 

SMALLMOUTH BUffALO ICTJOHUS BUHALUS o.o o.o ----------
o.o ··a[ij[--CAffTSH ICTAUfr-WCifURCATUS o.o 

_2__!_Q 
o.o 

BLACK BULLHEAD I CTAUJRUS MEL AS 0 • 0 
--CHANNEL CATFISH ICTAUTR"Us PUNCTATUS o.o 

fLATHEAD CATFISH PYLODICTIS OLIVARIS 7! __ 8 _ __l!)O.!J! 
GREEN SUNFISH LEPOM IS CYANELUJS 0 • 0 o.o 

_.2..!_Q 
o.o 

WALLEYE STIZOSTEOION VITREUM o.o 
fHESHWAfER DRUM APLOOINOTUS GRUNNitNs o.o 

----------TOTALS 7. 8 15_._? ____________________ .. 

-------------. 

---------------------------------------------·- ·-· ···- -- ··--
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··-----------· 

---------------------------------------------------------------------------------------------------------------------·· 
·-------·----

SU~VEY ON MJSc;l)lJRt RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

ESTIMATED MONTHLY NUMBFRS a,. WEIGHTS ANIJ RELATJVE(<j;) ARUNDAI\ICE AND WEIGHTS 2/85 THR_\.J_l_/_8_6 ___________ ._ 

--------------------------------------------------------------------------------------------BASED UPON NO. OAYS IN MONTH 

SEPTEMBER l9A5 

--------------- RELATIVE RELATIVE 
------c-o-~M_M_o~N~N~AM~E~-------------s~c~.I~~~N~T~I~F~I-c~N~A~ME __________ ~N-II~M~BE~R~S~-A~BuNoANCE wrs.cG) wT~s~.~--------

------------------------ ------------------------------ --------- --------- --------- --------~-~---~---------. SHOVELNUSE 5 TURGEO"' SCAPHI RHYNCHUS PLATORYNCHUS 0 • 0 0. 0 0.-0 o.n 
SHORTNOSE GAR LEPISOSTEUS PLATOSTOMUS o.o 0.0 0.0 o.o 
GllZARO SHAD OO~O~O~A tEPtbiANUM o.o o.o 0.0 n.n 
GOLDEY£ HlODON ALOSOIOES Q.O 0.!0 O!_Q _______ o.Q _________ . 

.. RIVER CARPSlJCKER CAI~PIODES CARPIO o.o 0.0 0.0 o.n 
SMALLMOUTH BUFFALO ICTIORUS HUHALUS o.o 0.0 0.0 n.o 

.. H[iiE-CA TF I S•i Tc T Al.ljijijs ___ FURCATUS o·. o o~o o~-0----- --n. n -·-·-·--- -----
BLACt< HULLHEAO ICTALURUS MELAS o.o 0.0 o.o __o_1 0 

-CHAN"'EL CATFISH Ir:TALtJRUS PUNCTATUS o.o o.o o.o o • .uo _____ ___ 
FLATHEAD CATFISH PYLOn I CT IS OLI VAR IS 0 • 0 n.Q. ________ Q_,. () ____ .. ___ 0.• Q __ .. __ -··· 
GHEEt;rsDNFlSH LEPOMIS CYANELLUS o.o o.o o.o n.n 
WALLEYE STIZOSTEDION VITREUM 0.0 -~_g ______ __Q~_Q. ______ . _____ o.o ________ _ 
FRESHWATF.:R DRUM APLOIJINOTUS GRUNNtENs o.o 0.0 0.0 n.n 

----------TOTALS 0•0 Q.O 

-------------------·-·-··---- .. ----·---··"·-----

-----~---------------------------· ·------------.. ·-·--------·--· . ·---·-·. ·-··--· ·-·· 
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SURVEY ON MISSOURT RIVER 1\T CALLAWAY PLANT IM CALLAWAY COUNTy, MISSOURI 

ESTIMATED MONTHLY NUMHERS t, WEIGHTS AND RELATTVE(1-l ARU!'IOAN~E At-!Q WEJ[.HTS 2/85 HtF3'L_l/i}f' _____________ _ 

--------------------------------------------------------------------------------------------
__________ 8::__A_S::__F_11-'--l:::_Jo_O__.:N--'------'N-=-0--=--• _0=--A--'-Y-'-S"--=--1 N'-'---M_O_N___:_T 1--'-~------------------------------------ _____ _ 

OCTOHER l9A5 -----------------------------------------------
IU]~~ T I_VE _____ __B_Uc~ILYf ___ _ 

COMMON NAME SCIENTifiC NAME NUMBERS AAUNOANCE WTS.(Gl WTS. 

------------------------ ------------------------------· --------- --------- --------- ----------SHOVELNUSE STURbEUN SCAPHIRHYNCHUS PLATORYNCHUS 0•0 0.0 0.0-------o.n ___ _ 
SHORTNOSE GAR LF.:PISOSTF.US PU\TOSTOMUS o.o 0.0 o.o o •. .:..:..n __ 

-GTZZARD SHAD OOROSOMA CEPEDIANUM o.o o.o o.o n.o 
GOLOEYE HtODON ALOSOIOES n.o o.o 0.0 n~l} ____________ _ 
-~IVER cARPSUcKER CARPIODESCARPin o-~----o~o o;o o.n 
SMALL~OUTH RUFFALO ICTIORUS HUHALUS o.o 0.0 0.0 n.n 
B[liE·c~TfTsH ICTALtJRUSFURCATUS ----o~o------o·~-0-----o~-o-----o~n-- --- --
HLACK AULLHEAD ICTAUIRUS MELAS o.o o.o 0.0 n. __ ~n ____ _ 
CHANNEL cAfFISH I c T AUiRUS PUNCTA TliS n. 0 0. o 0. 0 n. n 
FLATHEAU CAIFISH PYLODICTlS OLIVARIS o.o 0.0 o._o _____ o__,_(l _________________ _ 
GREEN-SUNFISH LEPOM 1 s -CYANELLIJS o. o o. o o. o o. n 
WALLEYE STIZOSfEOION VITREUM o.o 0~0 O~_Q _____ _o_.(l _______________ _ 
F~ESHWAIF:R IJRUt-1 APLODIN(irus GRUNNit.Ns o.o o.o o.o n.n 

----------
TOTALS o.o o.o 

·----·---------------
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SURVEY ON MISSOURI RIVER AT CALLA\oJAY PLANT 1~1 CALLAWAY COIINTYt MISSOURI 

ESTIMATED MONTHLY NUMBFRS ~ WEIGHTS AND RELATtVE(ii.) ARUNDANCE ANP WEir,HTS 2/85 TH8!J_lL&L ___ _ 

--------------------------------------------------------------------------------------------
BASFo UPON NO. DAYS IN MONTH ----·----"- ----·--·~----

NOVEt-1BEI~ 19A~5---------------------------
------------

R~l~ I1YL ______ Rt;L~I~Y_E ________ _ 
COMMON NAME SCIENTifiC NAME N1114AERS ABUNDANCE WTS. (G) WTS. 

------------------------ ------------------------------ --------- --------- --------- -------=------
SHOVELNOSE STURGEON SCAPHJRHYNCHUS PLATORY!I.JCHUS 0•0 0.0 0.-0 o.n 

SHORT NOSE GAR LEP I SOSTEUS PLATOST0~1US 0 • 0 0 • 0 0_. 0 iLL...._ ___ _ 
GIZZARD SHAD DORUSOMA CEPEOIANUM l5o0 100.0 772.5 loo.o 

_QQ~OEYE _ HI~>DO~_ALOSQ]Q_ES Q.O !L•O O!j) ______ o_.Q _____ _ 
RIVER CARPSUCKER CARPIOOES CARPIO 0.0 0.0 OoO n.n 
SMALLMOUTH RUFfALO ICTIOBUS 13UHALUS o.o o.o O_.!Q ______ OoO _________ _ 

-HLlJE CI\TfJSH lCTALURUS-FURCATlJS o.o o.o o.o o.o 
ALACK BULLHEAD ICTALURUS MELAS o.o 0.0 0.0 oL!LO ___ _ 

CHI\NNEL CATFISH ICTALIJRUS Pl-JNCTATlJS o.o o.o OoO n.n 
fLATHEAU CATFISH PYLOOICTIS OLIVARIS O!_Q Q-._Q O~Q ______ _o.o ___ _ 
GREEN SUNFISH LEPOMIS CYANFLLUS o.o o.o o.o o.o 
WALLEYE STIZOSTEUION VITREUM o.o_ O~!L_ ___ _Q_!Q_ _______ _o,{' ____ _ 

-fRE:s~iwATER DRUM APLOOINihus GRIJNNit:.Ns o.o o.o o.o n.n 

---------- ----------
T 0 TAL S l 5. 0 ill_~__5 ______ ·-·-------

: --------------. -· - --- -·· 
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SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTY, MISSOURI 

ESTI~ATED MONTHLY NUMBERS & WEIGHTS AND RELATIVE(~) ARUNOAI'JCE AND WEI_(iHl_L_li85_]_HRV ___ j_L~'>----
--------------------------------------------------------------------------------------------HASEO UPON NO. DAYS IN MONTH 

DECEMBER 19A5 
---------------

RE~~!!Y~ __fiE!:, AT IY~-- _____ _ 
COMMON NAME SCIENTIFIC NAME NllMBERS A~lJNOANCE WTS. (G) WTS. 

------------------------ ------------------------------ --------- ---------SHOVELNOSE STIJRGEO-,---,N ___ SCAPH I RHYI\ICHtJS PLATORYNCHUS b. 2 5.9 
SHORTNOSf GAR LEPISOSTEUS PLATOSTOMUS o.o o.o 
GIZZARD SHAD OOROSOMA CEPEOIANUM 49.6 47.1 

__ o_.Q 
5.9 

GOLOEYE HIOOON ALOSOIOES o.o 
RIVER CARPSUCKER CARPIOOES CARP-IO 6.2--
SMALL~OUTH HUFFALO ICTIOI:!US I:WHALUc; o.o o.o ----

5.9 ---B[TiECA-IFISH fCTAU}ql]sFURCATUS 6·2 
O.Q 
o.o 

BLACK UULLHEAO ICTALURUS MELAS o.o 
CHANNEL CATfiSH ICfALURUS PUNCfATUS o.o 

() • __Q 

o.o 
FLATHEAO CAIFISH PYLUOICTIS OLIVARIS o.o 

-- GRF.:F.N SUNFISH LEPOMTS CY ANELLI-15 c)-. 0 
o.Q 

35.3 
WALLEYE STIZOSTF:DJON VITREUM o.o __ _ 
fRESHwATER DRUM APLoorNoftTs GRUNNit.Ns 37.2 

TOT 1\LS ) Q5 e !1 ___ l_l__?_A4_~_Q 

-----------

----------~------ -
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SlJ~VEY ON ~JSSOURI ~IVER Ar CALLAWAY PLANT IN CALLl\WALCQUf'HYt _MISSOURI 

_!;~.TIMATEO MONTHLY NUMBERS ~ WEIGHTS ANO RELATTVE(~) AAUimAt-JCE AND WEIGHTS 2/85 THRU l/8~---------

--------------------------------------------------------------------------------------------
RASED UPON NO. DAYS IN MONTH 

JANUA~Y l9A6 

---------------
~~~~~----------~~~---R~E~~TIVE RE~~I~Y~F~. ______ _ 

CO~IMON NAME SCIENTIFIC NAME NIIMBERS ABUNDANCE WTS. (G) WTS. 

------------------------ ------------------------------ --------- --------- --------- ---------
SHOVELNOSE STURGEON SCAPHJRHYNCHUS PLATOAYNCHUS o.o 0.0 0.0 o.n 
SHO~TNOSf GAR LEPISOSTfUS PLAIOSTOMUS 6·2 4.5 1419!8 21•6 
GIZZARD SHfiU OOROSOMA CEPEOIANUM 86.8 63.6 1102.0 tq.A 

. GOJ_DEYE HIODON ALOSOIDES 6.2 4!5 1_24.0 1.9, ___ _ 
RIVER CARPSUCKER CARPIODES CARPIO o.o 0.0 0.0 n.n 
SMALLMOUTH RUFFALO tCTIORUS HU~ALUS o.o 0!0 0.0 fl•IL_. ___ _ 

--HllJE CAIFISH ICTALlJRIJS FURCATUS 6.2 4.5 291.4 , .. 4 
_.§h_~CK HULLHEAD JCTALURIJS MELAS 0·0 Q.O Q.O n,o 

CHANNEL CATFISH lCTALURUS PUNCTATIJS 12•4 9.1 49.6 n.R 
FLATHEAD CAfFISH PYLODICriS OLIVARIS o._O Q,O O!'_O __ __n_.Q _____ _ 
GRF:EN SUNfiSH LEPOMIS CYANfLLitS 0•0 o.o 0.0 n.o 
WALLEYE STIZOST~Q_I_ON VlTREU_ti .!1•0 O_.O O.Q o,(l'--------
f~~~~WAIER DRU~ APLODINOTUS GRUNNilNS 18·6 13.6 3397.6 51.~ 

---------- ----------TOTALS 1J6,t. b5A4.4 ____________ . ___ _ 
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---------------------------------------------------------------

SUI~VEY ON MISSOIIRJ RIVER AT CALLA\.JAY PLANT 1"1 CALLAWA:L!Y~C~O~U!.!-:N!..!T_tY..zt~M:...!.I.,.;zS->lS.!:!O.!:!U!!.R.LI ________ _ 

_!_~TP.1ATEn MONTHLY NUMBFRS F. WEIGHTS AND RELATIVE(ii.l AflUNOM.JCf ANU WEIQHTS 2/85 THR!J __ l/8A ______________ _ 

--------------------------------------------------------------------------------------------
AASF:n UPON NO. DAYS IN MONTH 

---------------~TOTAL fOn YEAR 

-----------
. R~!...AT I VE Rf:L_~ILV_E_ ______ _ 

COMMON NAME SCIENTIFIC NAMF. NIIMAERS AAUNOANCE WTS.(GI WTS. 

------------------------ ------------------------------ --------- --------- --------- ------------ -------- --·------ --. 

---~------
T 0 TAl S 2 21 Q .3 6 1776_.__5______ __ _____ _ 

~----------- ---------- -· ----------------------- ·------------
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------------------------- -----------------------------------

··--··-------- ·-·-· -------· 

-------'S~U;:__K~VEY ON 1.11SSOIJRI RIVEH AT CAbLAWAY PLAtH IN CALl AWAY COllftl:i_t___:._:M~I_..,_S""-SO:.:.:I:..::JH~l~.-________ _ 

~~ Il~~ r;p ___ f:!~~ ftJL Y NIJMHFRS F.__JtfJ§t! TS AND RELATll_E ( ~) ABUNDANCE AND WE lfitliS 2/.65___THRU_j--'-/_,.._8u_n __ 

-------------------------------------------------------~------------------------------------
------~AS£Q_ UPUN TUTAL WATER WITHDRAWAL IN MONT'--'~--'--·-------

________________ _.._FEBRUARY l qAS 

---------------______________ ~fL!UYf RELAU.--¥-V.L-E __ _ 
COMMON NAME SCIENTIFIC NAMf NIJMAERS AHUNOANCE WTS. (G) WTS. 

------------------------ ------------------------------ --------- --------- --------- ---------SHOVELNOSE-STUHG"E:ON SCAPH 1 RHYNCHLJS PLA HlRYNCHUS o. o o. o o. o n. o 
SHORTNOSf GAR LEPISOSTE\JS PLAIOSTOMIJS 0.0 OLO 0.0 o,O 
-GillA~D-SHAO OnROSO~A CEPEOIANUM 1753.1 q9,5 130A9,9 9CJ.7 
§Qt..RE 'ft:___ HI pnO~__!LOSQ_lQfc; 0.~----.0• o o._o n .._o..__ __ _ 
RIVER CARPSUC~E~ CARPIOOES CARPIO 0.0 0,0 0.0 n.n 
SMALLMOUTH ~UFFALU ICTIOAUS HUHALUS ' 0.0 0.0 0.0 o,o 
.HljJE-CATrisii___ icT-1\LURUS FURCATlJS o:·o-----o:-o o:o n.o----
~b_ACr< HULLHEAD ICTAUJRUS MELAS 0.0 Jl.!O 0,0 o,!L__ ____ _ 
CHANNEL CA ffJ SH I C f ALLJRUS PUNCTA TUS 0, 0 0 • 0 0 • 0 n • 0 
F~~IHf:~Q ~~!fiSH e_t!,.ODJf,_llS Ob_lVA~IS O~Q _____ Q~.O o.o n_.JL __________ _ 
GRFEN SUNFISH. LEPOMJ'; CYANELLIIS 8.3 0,5 33,4 n.1 
WA!,~f_'H: ____ _ Slll_OSftQIQ!•L.Y_!_IHEUM 0 • O _____ Q • 0 0 t 0 o. __ o ________ _ 
FNESHWAJFR ONUM ~PL00t~OTUS GRUNNitNS 0.0 0.0 O,Q o.o 

---------- ----------____ TO! ALS l7fl.L!.5. LllZ_J.t_...__ ______ _ 

~ 

(1) 

!:l 
0. 
1--'· 
~ 

0 

,j:::. 

() 
I 

0'1 
~ 



SURVEY ON "1ISSOUIH RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISS!.,!::O:,.:;IJ:.:.R:..!!I,__ _________ _ 

__ I~TIM~TEO MONTHLY NUMHFRS F. WEIGHTS AND RELATTVE(~) AniiNOAtKE AND WEI.f>.!::L!.~---2/fi?_I~g'=!__ll~6 __ _ 

--------------------------------------------------------------------------------------------
RASED UPON TOTAL WATER WITHDRAWAL IN MONTH 

MARCH l9A5 -------------------------- ------------
_ R~!-,~IJVE REJ..,~IJ.YL ___________ _ 

COMMON NAME SCIEI\JTIFir. NAMF NIIMBERS ABUNDANCE WTS.(G) WTS. 

------------------------ ------------------------------ --------- --------- --------- ---------SHOVfLNOSE STURGEON SCAPHIRt-fYNCHUS PLATORY"JCHIJS o.o o.o ·o.o·----n·~-0----------
SHORTNOSF GAR LEPISOSTEUS PLATOSTOMUS o.o 0.0 o._O __!l.t . .lL.----
GIZZARO SHAD DOROS0"1A ClPEOIANUM 12~.0 75.0 721.7 57~1 
GOLDEYE HIOOON ALOSOIOES o.o o.o 0.0 o.-'{l ___________ _ 
-~ffVER CARPSUCKER CARPIOOES CARPIO 0·0 o.o 0.0 n.o 
SMALLMOUTH fJUFFALO ICTIOHUS HUHALUS 0•0 0.0 O!_Q_ __ fl~---------·-
BL(iE Cl\lFISH . ICTALURUSFURCATUS o.o o.o o.o o.o 
ALACK AULLHEAO ICTALIJRUS MELAS o.o 0.0 0.0 n.o 
CHANNEL CATFISH ICTALURUS PUNCTATUS o.o o.o 0.0 n.o 
FLATHEAU CAlf ISH PYLOOJCTJS OLIVARIS 0·0 o.o. 0•9.~ ____ _o_.Q ____________ _ 
GREfNSUNFISH LEPOMIS CYANELUIS o.o o.o o.o o.o 
WALLEYE STIZOSTFOION VITREUM lQ•2 ~-·1 _____ Z2J·~---- 17•7 ____ _ 
F"Rf.SHWATER DRuM APLOT)Ji\Jorus-·GRUNNit.Ns 3o.s ta.A 315.1 2s.o 

---------------· 
----------TOTALS 162•6 12bQ.4 __________________ ...... . 

-------~-----·---···--- ------ ---···-----
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·-----------·-----+. 

SURVEY ON MISSOURI RIVE~ AT CALLAWAY PI,.,I\NT I"J CALLAWAY COlJNTY,L...!M~I!....Sl..SuO~U!.!..R~I.__ ______ _ 

-~_ST I'~ A TE.I) MONTHLY NU~1BFRS ~ WE I GHTS ~~LB_ELAT _I VEj:J.) AplJI~OANCf AND WE l_f?..ttt5 ___ 2/85__l_!:iR~L_llfJ6 ______ _ 

--------------------------------------------------------------------------------------------
RASED UPON TOTAL WATER WITHDRAWAL IN MONTH 

APRIL lqAS ---------------------- ---------------
B~L~ IJ~L_· ____ ~L~_llY__f __________ _ 

COM"'10N NAME SCII::"'TIFIC NAME NIJMRERS ABUNDANCE WTS. (G) WTS, 

------------------------ ------------------------------ --------- --------- --------- ---------SHOVELNOSE STURGEON SCAPHIHHYN~HUS PLAIUHYN~HU~ o.u o.o o.o o.n 
SHORTNOSE GAR LEPISOSTEUS PLAJOSTOMUS Q.O Q.O 0.0 o.Q 
GIZZARD SHAD OOROSOMA CEPEOIANUM 216o8 q6.7 933o2 1.4 

_ _Q_Q_hDEYE Hl_Qf>ON ALOSQJDES 0 • 0 J}~O 0 o_O _o_. a_ ___________ _ 
RIVER CARPSUCKER CARPIODES CARPIO o.o OoO OoO n,n 
SMALLMOUTH RUFfALO ICT I OHUS RUHALlJS 7, 5 ,], J __ 2~?...45..·-~ ___ 96, 6 ___ _ 
8[\j[-cAfFist--i lCTALURijs-FURCATUS o.o o.o o.o n.n 
BLACK HULLHEAO ICTALIJRUS MELAS o.o o~__o Q,O o_._n..,__ _______ _ 
CHANNEL c"ATflsH IcTALuRus PtTNCTI\TUS o:o o.o o.o n.n 
~~~l!!~~p CA TF I Si-1 PYLOQJ CT I ~-Q~_IV ARI S f!~Q __ ()_,JL_. ____ Q_~!) ___________ o ,I) _____ . _____ _ 

GRFEN SUNFISH LEPOMIS CYANELLliS o.o 0.0 0.0 n.o 
WALLEYE ST IZOSTEDION VITREUH o.o o._Q ______ Q!J) __ . __ .. _.fl.O 
F"Af:sHwl\fER nRuM Ap[ooi"Norus6"Rur·mtt:Ns o. o o. o o. o n. o 

----------T 0 TAl 5 2~ z!.!liflL('o __________________ _ 
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SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT HJ CALLAWAY COUIHYt MISSOURI 

ESTP1ATED MONTHLY NUMBERS f. WEIGHTS AND RELATIVE(~) A~lJI..JOMJCf: AND WE_IGHTS 2/85 THR.Q_j_/_~'L 

--------------------------------------------------------------------------------------------
RASED UPON TOTAL WATER WITHDRAWAL IN MONTH 

MAY 1985 

---------------
------COMMON NAME 

RELATIVE RELATIVF 
sciENflf'Tr.-NAMF --NiiMBE~SA8ijNi5ANCE--WTs. <G)-- wrs-.-- ----

--------------o.o 
o.o 
o.o 
o.Q_ 
o.o 

__ O_!_Q 
o.o 

so.o 
so.o 

--~__!__Q 
o.o 
o.Q 
o.o 

________ TOTALS l2_• 3 A6al 

--------·--·-- .... --
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-------------·--- -----------

------~~---------------------------------------------------·--

s·U~VEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, Ml!iSOUR_..__ ______ _ 

--~~TI MA TEn I-10NTHL Y l\IUM!lE~S ~ WEI r;_t!!L~~D RELAT JVE C ~) ARUNOANCE 1\fiQ_~~lfiHTS 2/B_U~.!!__l_{~_fL__ __ 

--------------------------------------------------------------------------~-----------------BASED UPON fOTAL WATER WJTHURAWAL IN MONTH 

----------------'J=-..;I~JNE l9A5 -------·-·· 
---------------

---------------------------- REJ.~IJ_VE RE_\..~Il_V_L__ ________ _ 
COMMON NAME SCIENTIFit:: NAMf NIIMHERS ABUNOANCE WTS. CG) WTS. 

------------------------ ------------------------------ --------- --------- --------- ---------SHOVELNUSf STURGEON SCAPHI R~tYNCHlJS pLATORYNCHUS o.o o.o o.o n.n 
SHOHl NOSE GI\R LF.P I SOSTEUS PLAT OS Tmms ..• ~ 
GJ~ZARO SHAU OOROSOMA C~PEOI~NUM 

n.n o.o o.o nLQ 
o.u o.o o.o n.o 

GOLI>EYf: HIODON ALUSOIOEc; 
RfvER- cARPsucKF.: R cA~rlooi:s-r.A-RP l...!o ______ _ 

__ 0. 0 O_Jt.Q __ o ~ Q __________ o_. o ___________ 
o.o o.o o.o n.n 

SMALLMOUTH BUFFALO ICTIOAUS BUBALUS 
-B[iJE CATF'ISH ICTAUIRUSFURCATU_S __ ---------· 

o.Q. ___ Q_.._o 0_! 0 n_, (} ______ ·-· 
o.o o.o o.o n.o 

BLACK HULLHEAO ICTALURUS MELAS u•v -·-

-CHANNEL CAfftSH ICTALURUS PUNCTATUS ~ .. A A 

1\_1\ n_n o.o 0 •il 
IJ e U IJ t U .o.o o.o 

FLATHEAD CATFISH PYLODICTIS OLIVARIS o.o o.o o._o ___fi_t.!L 
GREEN SUNFISH LEPOMIS CYANFLLIIS o.o o.o o.o n.o 

n.n WALLEYE STf ZOSTEDION VITREUM ".- o.o o. Q_ ___ lL• n _______ 
FRESHWAffR DRUM APLODINOTUS GRUNNI~NS u.u o.o o.o n.n 

______ TOT A!..L_ • 0 O~Q _____________________ _ 

-·------·----- -- ·····------· ·-· ... ----
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--------- --------· ------------------------,----------------------------

sURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOUHI 

ESTIMATE-.0 MONTHLY NUMBERS ~ WEIGHTS AND RELATIVE(~) ARUNOMICE AND WEinHTS 2/85 TH_Ii!!____j_/86 ____________ _ 

--------------------------------------------------------------------------------------------BASED UPON TOTAL WATER WITHDRAWAL IN MONTH 

JULY lqR5 

---------------___ REL,_~I!_VE REJ__~_l_L\l_E _____________ _ 
SCIENTiriC NAME NIIMAERS ARlJI\IDANCE WTS. (G) WTS. -----COMMON NAME 

------------------------ ------------------------------ --------- --------- --------- ---------~HOVELNUSE ~ru~GEUN scAPHTRHYNCHlJs---p[Aro~vNCHUS o.o o.o o.u o.n 
SHORTNOSE GAR LEPISOSTEUS PLATOSTOMUS o.o o.o 0.0 n.n 

-GIZZARD SHAD OOROS0"1A CEPF.DIANUM o.o o.o 0.0 o:-n-------
GOLDEYE HJOOON ALOSOIOES· o.o o.o 0.0 o.o 

-RIVER CARPSUCKER CI\RPIODES CARPIO o.o o,o o,o o~--0-------
SMALLMOUTH BUFFALO ICTIOAUS AUBALUS o.o 0.0 0.0 o~n 

-BUJE CATFISH lCTALIJRlJS FURCATUS o.o 0.0 Q,O 0~0·------
RLACK RULLHEAO ICTALURU~ MELAS 0·0 o,o 0.0 o,o 

--CHANNEL CAffiSH ICTALURdS PDNCTATUS o.o o.o 0.0 n.n 
FLATHEAD CATf'ISH PYLODJCTIS OLIVARIS o.o 0_!_0 o,o ____ _n.o _______ _ 
-GREEN siTNF ISH LEPOM is- CYANELUJS 0. 0 o. 0 0 • n n. o 
~~b~f..X~-------- S!_!_?Q!?lf~Q_!Q~ ___ 'L!JRfUM o • 0 Q! Q ________ .Q!_Q _________ n, (\ ______ . 
fRESHWAtER ORUM APLOOINUTUS GRUNNIENS o.o 0.0 0.0 o.o 

----------TOTALS 0·0 _____ _Q_'!,_Q -·--------- --··· 

-------------------·---- ---

---------·--· 
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SU~VEY ON MISSOURI I-nvER AT CALLAWAY PLANT IN CALLAWAY COllNTVt MISSOURI 

E_?TIMATED ~10NTHLY NIJMBfRS ~ WEIGHTS AND RELATJVE(i) ARli"'DANCE AND '!i.E::H?!!I~--~/85_I~!!l' __ J[~!1 _____________ _ 

--------------------------------------------------------------------------------------------BASED UPON TOTAL WATER WITHDRAWAL IN MONTH 

AUGUST }q~c; 

---------------
_ REI,~ !1_~~-----~1., ~I.lYf _________ _ 

COMMON NAME SCIENTIFIC NAME NtlMAERS AAlJNOANCE WTS.(G) WTS. 

----------TOTALS ·r. ~i 1~-· Q. _____________________ __ 

-------------------------------------------------------------------------------

--·-···-··------------------------------------ -------------------------------------------· ---~----·- ---------- ------·. -- - ·- ---· .. 
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SURVEY ON MISSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOliRI 

ESTIMATEn MONTHLY NUMBFRS ~ WEIGHTS AND ~ELATtVE(i) ARUNOANCE ANO WEIGHTS ?./85 THRU l!'!!f:. __________ _ 

--------------------------------------------------------------------------------------------RASED UPON •· TOTAL WATER WITHDRAWAL IN MONTH _________ _ 

SEPTEMBER l9AS 

---------------
COMMON NAME 

RELATIVf RELATIVF 
s·cl EN =-r -:;--,I r~t c--;-N..,..,A:--:-M=F.:-------:N--=-,-:-:-,M:-::B:-::E:-=R-:=s--:-A~Au NO ANc E w r s • < G, wrs • 

- - u.u 
o.o 
o.o 

__ O.!..Q_ 
o.o 
o.o ---o.o 
o.o 
o.o 
o .. g_ 
o.o 

. 0 • _ _Q 
o.o 

---------- ----------.o TOTI\LS o, ----------------

------------------------- ---- --------·-------------
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SURVEY ON MISSO_URI RIVER AT CALLAWAY PLANT IN ~ALU\WAY COIINTYt MISSOURI 

ESTIMATED t-10NTHLY NUMBFRS F. WEIGHTS AND RELATJVECi) AqtJNOAtJCE ANO WEIGHTS 2/8 5 Ttt.R_\..I __ llft 6 ___ .. _ 

--------------------------------------------------------------------------------------------HASEU UPON TOTAL WATER WITHDRAWAL IN MONTH 
·-----·-

________________ O;::_C~T~"O;;,..;:H~E:;.;...R;:.___-=.1~9;;;;.A.::..5 _________________________________ _ 

---------------
_ RE!,.,!\!)_VF: R~L~I.L'lL ___________ _ 

COMMON NAME SCIENTifiC NAMF NtiMRERS ABUNDANCE WTS. (G) WTS. 

------------------------ ------------------------------ --------- ---------""5HOVELNOSt 5 TURGEON SCAPH IR-~iYNCHtJS pLA TORYNCHLIS o. 0 
----

o.o 
SHOnTNOSE GAR - LEPISOSTEIJS PLATOSTOMUS o.o __ o_ • .Q 
G 17 Z ARD <;HAD OOI.WS0"1A CEPE() I ANUf-1 n. 0 o.o 
GOLOEYE HJOOON ALOSOIOES o.o 

-RTVER CARPSUCKER CARPIODES CARPIO o.--o-
__ _Q_!Q 

o.o 
SMALLMOUTH BUffALO ICTIOBUS HUBAUIS o.o 

·aujE CATFISH ICTAUJRtjs fURCATUS o.o 
Q_~ 
o.o 

HLACK BULLHEAD ICTALURUS MELAS o.o o.o 
--CHANNEL CATFISH ICTAlURUS PUNCTATUS o.o o.o 
fLATHEAU CATFISH PYLOIHCTJS OLIVARIS n.o __ 
GREEN suNF"I SH LF.POMi-s CYANELUJS o. o 

O.!_q 
o.o 

WALLEYE STIZOSTF.OION VITREUM n.o __ _ 
f~ESHWATF.R ORU'-1 APLOlliNOllJS GRUNNil--Ns o. 0 

0 ._n 
o.o 

----------
TOTALS _o_.o --------- --

-------

----·--·--

.· 

~ 
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0 
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rt 

p. 
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sURVEY ON MISSOURI RIVER AT CALLAWAY PLANT 1M CALtAI.JAY COUNTy, MISc;OURI 

ESTIMAH.:n ~HJNT!iLY NUMBFRS F. WEIGHTS AND RELATIVE(%) ABUNDANCE AND WEir.HTS ?./85 T~RU_JL~6 _________ _ 

--------------------------------------------------------------------------------------------
RASEU UPON TOTAL WATEH I.JITHDRAWAL IN t~ONTH _______________ _ 

_________________________________ NOVEMAER l9A5 

---------------
~~k~lJ~E __ R~J- ~ LLV.f ____ . 

COMMON NAME SCIENTIFIC NAMF NIJMHERS ABUNDANCE wTs. (Gl WTS. 

------------------------ ------------------------------ --------- --------- --------- ------------SHOVELNOSE STlJRbEUN 
SHORTNUSE GfiR 

-(jl ZZARD SH/\0 
GOLDEYE 
R I V E R =c -:-A R-P--:S-:-c-. U-:-C-K:-:-::E-:-:-R 

SMhLLMOUTH BUFFALO 
BLUE CAIFI SH 

BLACK BULLHEAD 
-CHANNEL CATFISH 

FLATHEAO CATFISH 
--i~RFEN SlJNFI SH 

WALLEYE 
- FRESHWA r F:R DRuM 

------~--- ---o.o o.o o.o n.n SCAPH I R~IY"JCHIJS PLATOPY"'CHIJ-:-::5=-------
n_n n.n o.o QoO 

1'+•0 1\IUoU 763.6 lon.n 
LEPISOSTEIJS PLATOSTOMUS .,.v v•v 

OOROSOI.lA CEPEOif\NIJM •• n ·Aft ft 

HIOOON ALOSOIOES OoO 0.0 OoO 0~0 
C~RPIODES CARPIO OoO o.o 0.0 n.n 
ICTIORUS 1:3UHALUS OoO 0.0 o.o n,_n _____ _ 
ICTALlJRlJS FVRCATUS o.o o.o o-.o n.n 
ICTALURI.JS MELAS OoO 0.0 0.0 o~.!.!_n __ _ 
iCfALLI~USPliNCT A TIJS o. o o. o o. o ". o 
PYL001CTIS OLIV4RIS 0.0 o.o o.o n.n 
ciroM"iscvANELLus o.o o:o___ o~o--------o.o ------
sTrzosrEuroN VITREUM o.o o.o . o.o. _ . o.n 
.Apjj)i)ft\J()fl]s--GRUNN I ENs n~o--- o. o-- ----0-. o--- --- --n. o --- --- ---

----------1 0 Ttl L S lt~.!.l! 7 b 3. _, ____________ -

;J:> 
I'D 
'd 
(!) 

::J 
p, 
f-'· 
:X: 

() 

.+:>. 

() 

0 
::J 
rt 

p, 

() 

I 
-..J 
(X) 

-------------------



SURVEY ON ~11SSOURI RIVER AT CALLAWAY PLANT IN CALLAWAY COUNTy, MISSOURI 

E.STIMAH.O MONTHLY NliMBFRS ~ WEIGHTS AND RELATJVE(~S) ARUNOANCE AND WE_IGHTS 2/8_5 Ttii:~IJ__j/.81L _____ _ 

--------------------------------------------------------------------------------------------
BASED UPON TOTAL WATER WITHDRAWAL IN MONTH 

OE.CEMUER l9R5 

---------------
COHMON NAME SCIE"JTIFIC NAI'-If 

--,-----:c:----REJ.,!IJYE RE:L ~I 1\IL __________ _ 
NIIMRERS AHUNOANCE WTS.(G) WTS. 

------------------------ ------------------------------ --------- --------- --------- ------------------------- ------·--. 
SHOVELNUSE STURGE.ON SCAPHIRHYNCHUS PLATORYNCHUS !-)o\l ~.9 3~6.9 1o4 

-~~_ORTNOSF. GAR l,EPISQ~Jf;us PLAJOSTOMIJS OoO o.o O_tO Oo...:.;O:__ __ _ 
GIZZARD SHAU OOROSO"iA CEPEOIANIJM 46.8 41.1 1269.7 11.9 
GOU>EYE HJODON ALOSOIDES o.o rl!O OoQ __ _o_.o ______ _ 

--lfJ\JER CARPSlJCKEH CARPlOOF:S CARPIO 5.9 5.9 4827.0 4S.:l 
--~~ALL_~.Q~TH IJUFFALO ICT_lQ!l~~-B~H~Lli.S 0!0 O_Lfl 0.0 O.tJL ____ _ 

HLUE CAIFISH ICTALURUS FUHCATUS 5.9 5.9 13A0.8 11.0 
HLACK HULLHEAD ICTALIJRUS MELAS OoO OoQ Q._o~ __ _...~o.LJ•uO.z_ ___ _ 
CHANNEL c-ATFISH ICTAL-U'WS PiJNCTATLIS o.o o.o o.o n.n 
FLATHEAU CATFISH PYLOQlCTIS OLIVf\RIS OoO n_,__n_ O,Q _o.o ____ _ 
GREEN SUNFISH LEPOMIS CYANELLIIS OoO o.o 0.0 o.n 
WALLE. YE STI ZQ.Sl~!]JON V IJREUM • 0 n~ 0 ~hO __ o • o___ _____ _ 
FRFSHWATER DRUM APLOOJNOTUS GRIINNitNs 35.1 35.3 2Al4.3 2,;.4 

TOTALS ~·~'~------ _jQ_~~_Ih8_:__ ______ _ 
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SU~VEY ON ~ISSOURI ~IVER AT CALLAWAY PLANT IN CALLAWAY COtJNTy,.MI~SOU~l 

ESTt~ATEil MONTHLY NU~BfRS ~ WEIGHTS AND RELAJtVE(:j,) ARtJNOANCE AND WEfGHTS ~/85_Itilill__ll.66 ______________ _ 

--------------------------------------------------------------------------------------------RASED UPON TOTAL wATER W ITtiORAWAl IN MONT~ ______ _ 

JANUARY 1986 

---------------
R~J-~II VE REI,.~l!Jlf.. 

COMMON NAME SCIENTifiC NAME------:-N:-tJ-:-:M:-::-A--=-E-=-R-=-S-A~A:::-7UNOANCE WTS. (G) WTS. 

------------------------ ------------------------------ --------- --------- --------- --------~-=-------· 
SHOVELNOSE STURGEON SCAPHIRHYNCHUS PLATORYNGHU~ 0•0 UeU u.u o.o 
SHORTNOSE GAR LEPISOS!EUS Pl~TOSTOMUS 5.8 4.5 1326.0 2).~ 
GIZZARD SHAD DOROSO~A CEPEOIANUM Bl·l 63.6 1216.0 lQ.A 
GOLOEYE HIOOON ALOSOIOES 5e6 4!L. __ U~~-8 __ __l_._~----------·-

.RlVER CARPSUCKER CARPIOfJES CARPIO o.o o.o . 0.0 o.n 
SMALLMOUTH BUFFALO ICTIOAUS BUBALUS OeO 0.0 !!•_Q _______ Q._!L _____ _ 

··auJr. cArFrsH IcrAt.::uRiisfimcArus t:;.a 4.5 212.r ,._4 
BLACK HULLHEAD ICTAllJRUS t-1ELAS o.o 0.0 o.o ____ u.oJ._Ou_ ___ _ 

-CHANNELCA TF ISH ICTALURUS PDNCT ATUS 11• 6 9. 1 46.3 n. R 
flATHEAD CATFISH PYLOOICTIS OLIV~RIS o.o 0_!_0 o,Q ___ _o._(1 ___ _ 
GREEN SUNFISH LEPOMIS CYANELLUS o.o 0.0 o.o o.n 
WALLEYE . SriZOSTEDION VITREUM o.o 0!0 0_!9 _ _o,.Q ____ _ 

-fRF.SHWI\fER DRUM APLODINOTUS GRIJNNilNS 17•4 13.6 3173.1 51•" 

----------
TOTALS 12 '1 • ... bl~2 -----

----·-------------- ---- ----·---·- ------ .. -·. 

------------------------------------------ .. 
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Appendix D 

Field Fisheries Data 
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Section 

D.1 

D.2 

D.3 

D.4 

D.5 

D.6 

D - 2 

Field Fisheries Data 

Description 

Fish Collected Monthly at All 
Collection Sites by Electrofishing 
during the Callaway Plant Study, February, 
1985 through January, 1986 • • • • • • • • 

Fish Collected Monthly at Each 

D-3 

Collection Site by Electrofishing during 
the Callaway Plant Study, February, 1985 
through January, 1986 •••••••••• • • • • • • D-14 

Seasonal Fish Species Composition 
for Each Electrofishing Collection Site 
during the Callaway Plant Study, February, 1985 
through January, 1986 • • • • • • • • • • • • • • D-6 7 

Each Fish Species Collected by 
Electrofishing for Each Site and All Sites 
Showing the Total Number Collected, Mean 
Total Length, Length Range, Mean Weight, 
Weight Range, Percentage of Total Biomass 
Collected and Percentage of Occurrence in 
the Collections during the Callaway Plant 
Study, February, 1985 through January, 1986 • • • D-87 

Pflieger Faunal Composition at Ea-ch 
Electrofishing Collection Site by the Number 
of Species and by the Number of Specimens 
during the Callaway Plant Study·, February, 1985 
through January, 1986 • • • • • • • • • • • • • • • • D-104 

Length Frequency Distributions for 
Eighteen Species of Fish Collected by 
Electrofishing during the Callaway Plant 
Study, February, 1985 through January, 1986 ••••• D-114 
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SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO~ 

~ELATJVE(%) ABU~~~~CE AND ~EIGHTS -- FRO~ 2/21/BS TO 1113/86 

------------------------------------------------~-------------ELEC TRDF I Srl I~(; 

ALL SITES FEtHUARY 1985 ____________________ Q __________ _ 

CQ"'1\10\l \IA"'1E SCIEI\JTiftC ~A"'1E 
RELATIVE 

\IU"'1BER ABUNDANCE 
TOTAL 
WT (G) 

PAGE 1 

RELA TJVE 
\~EIGHT 

------------------------ ----------~------------~------ ------ --------- ------~-- ------·-~ G I Z Z Arn 5 H A I) 
GOLDEYE 
\1QQI\JEYE 
Ct..RP 
RIVE~ CA~PSUCr<ER 

HIGHFI\J CA~PSLJCKER 
SHORTH~AD REJHORSE 
WI-liTE 3ASS 
FRESrlWI\TER oqu"'1 

DDROSOMA CEpEuJAI\JJM 
HIODOr..J ALOSOIDES 
HIODQ\1, TERGISUS 
CYPRI~US CARPIO 
CARPI:>DES ('ARPJO 
CARPIODES VELIFER 
MD·XOS TOMA MACROLE PI DO TUM 
MDRONE CHRYSOPS 
ADLODINOTUS GRUI\JNIE\15 

TOTAL' 

31 
9 
1 
2 
2 
l 
5 
2 

31 

86 

36.0 
10.5 

1. 2 
2.3 
2.3 
1. 2 
5.8 
2.3 

3A.4 

2194.0 
586.0 

32.0 
3350.0 
1068.0 
1000.0 
1999.0 
734.0 

2814.0 

--- .. -----
)37l7.0 

15.'1 / 
4.3 
0.2 

24.3 
7.8 
7.3 

14,5 
5,3 

20.4 

--

;I;; 

~ 
(D 

:J 
p., 
1-'· 
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t-' 

0 
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SU~VE1 JN MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTYt MO. 

~ELATIVE<~> AHUNDA~CE AND ~EIG~TS -- FRO~ 2121185 TO 1113186 
-------------~~~--------~--~--------·-~--~-~~~~~·~-~~---~--~--
ELECTROFISHI'JG 

--------------
ALL SITES "1AtolCH 1985 

-------------------~-------~----
COM'10N \IA"1E 

----------------~-----~-CHESTNJT LAMPREY 
LO\IG\IOSE GAR 
SHORTNJSE GAR 
GIZZARD SHAD 
GOLDEYE 
CARP 
RIVE~-CA~PSUCKER 
SMALL~DUTH BUFFALO 
SHORTHEAD REDHORSE 
3LUE Cf\TFISH 
BLACK BULLHEAD 
YELLOW 3ULLrlEAD 
CHAN'JEl CATF IS~ 
IIIHITE 3ASS 
BLUE3ILL 
WHITE CRAPPIE 
SAUGER 
Ff~ES·iWATER DRU"1 

SCIENTifiC \lAME 
~--~--~--~-----~~-~~~~-~~-·~-~-
ICHTHYOMVZON CASTANEUS 
LEPISOSTEUS OSSEUS -
LEPISOSTEUS PL~TOSTOMUS 
OOROSOMA CEPEDlANJM 
HIOD0\1. ALOSOIDES 
CYPRI'-JUS CARPIO 
CARPIOOES CARPIO 
ICTIOBUS BUBALUS 
MOXOSTOMA MACROLE~lDOTUM 
lCTALURUS FURCATUS 
ICTALURUS MELAS 
ICTALURUS NATALIS 
ICTALJRUS PUNCTATJS 
"''JRONE' CHRYSOPS 
L~POMIS MACROCHIRJS 
POMOXIS ANNULARIS 
STIZDSTEOION CANA)E\ISEi 
APLODINOTUS GRU~NIENS 

TOTAL 

RELATIVE 
NUMBER ABUNDANCE 
~------- ~---~---~ a t .a 

2 0.4 
13 2.9 
36 7.9 

120 26.5 
11 2.4 
19 4.2 

2 0.4 
2 0.4 

2 0 ·'· 1 0.2 
1 0.2 
4 0,9 

13 2.9 
2 0.4 
2 0.4 
1 0.2 

214 47.2 

-------
1~51 

TOTAL 
WT ( G> 

-~-·~ ... -·-
97.0 

532.0 
4066.0 
9065,0 

10144.0 
13126.0 
2418.0 
1236.0 
629.0 

1461.0 
52.0 

136.0 
1653.0 
?.797.0 

82.0 
678.0 

32.0 
17965.6 

-- .. ------
601'?9.6 

,::t:' 
l:g 

CD 
::s 
p. 
f-'· 
~ 

0 

....... 

PAGE 1 lr; 
0 
::s 

RELATIVE 
I~ WEIGHT 

-~- ... -- .. -.. 
o.~ 
o,a 
6.1 

13,7 
15.3 
19.8 
3,7 
1.9 
1,0 
2.2 

LT o.1 
0,2 
?..5 
4.2 
o.1 
1.o 

LT 0.1 
27a2 

--------~----------

0 
I 
~ 



-·- --· ···- - - - - - - - - - - - - - - - -
SURVEY ON MISSOURI RIVER AT CALLANAY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE<~> AHUNDa~CE AND WEIG~TS -- FRO~ 2121185 TO 1113/BA 

------------·-----------------------------------~--------~---~ ELECTRC>FISril"'G 

ALL SITES APRIL 1985 flAGE 1 

-------~------------------------ .RELATIVE TOTAL RELATIVE 
CCl~"10"l "'A"1E SCIENTIFIC 'JA~E "'UI-1BER AAUNOANCE WT<G) WEIGHT 

------------------------ --------------~--·-~~~~~~~-~"- -~"~-- ---~----- ---·---~~ -----41! .. --
CHESTNJT LA~=>REY Ir.HTHYOMYZON C~STANEUS 4 1 • l 1oo.o o.~ 
LO"'G'IOSE GAR LEPISOSTEUS OSSEUS 3 0.8 497.0 o.a 
SHORTNC>SE GA~ LEPISOSTEUS PL~TOSTOM05 24 6.4 10117.0 16,3 
GIZZARD SHAD DOROSOMA CEPEDTANJM 115 30.8 7112.8 11.5 
GOLD EYE HlODO"l' ALOSOIDES 82 22.0 9339.0 15•0 
~-10QNEYE HI ODD 'I TER(; I SUS 1 0.3 116.0 o.2 
CARP CYPRl'IUS CARPIO 32 8.6 18225.0 29.3 
EMERAL1 SHI!\.IEP NJTROPIS ATHERINOIDES 1 0.3 1.0 LT Oe1 
~IVE~ CARPSUCKER CARPIDOES CARPIO 8 2.1 798.0 
QUILLAl\.C~ CARPIODES CYPRl"lUS ) 0.3 23.0 

1, 3 tJ 

LT o.1 
I 

lJl 

SMALlMJUTH H~FFALO ICTIOBUS BUBALUS 4 1. l 76.0 0,1 
B I G !-1 0 U T H H U f F "· L 0 ICTIOBUS CYPRINELLUS 4 1. 1 2511.0 4.0 
HLACr< BULL>-iEAf) ICTALURUS MELAS 1 o.3 552.0 0,9 
CHAN'IEL CATFISH ICTALJRUS PUNCTATJS 4 1. 1 493.0 o.a 
wHITE 3ASS M:lRONt. CHRYSOPS 9 2.4 514.0 0,8 
GREE'I SU'JflSH LEPOMIS CYANELLUS 4 1. 1 385.0 0.6 
wA~MOUTH LEPOMIS GULOSUS 2 0.5 366.0 Ot6 
BLUES ILL LEPOMIS MACROCHIRJS 9 2.4 966,0 1. 6 
LARGEM:-lUTH BASS MICROPJERUS SALMOIDES 2 o.s 1667.0 2o7 
vJHITE CRAPPIE POMOXIS ANNULARIS 5 1.3 1336.0 2.2 
BLACr< CRAPPIE POMOX IS •1 I GROMACUL.IAT US 2 o.s 27.0 
FRES'"iWt\TER O~U'-1 APLOOINOTUS GRU~NIE"'S 56 15.0 6875.0 

LT Oe1 I~ 11 • 1 
CD 
::J 

---------
p, 
f-'· 

TOTAL 373 (,2096.8 X 
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SURVFY 0~ MlSSOURI RIVER AT CALLAdA~ PLANT IN CALLAWAY COUNTY. MO. 

RELATIVE<~) A8UNJ~~CE AND ~EIG~TS FRO~ 2/21/85 TO 1/1J/R6 
---------~-----~--------------~--------------~--------p-~----~ ELECTRClFJSHI\IG 

--------------
ALL SITES ._,AY 1985 

--------------------------------
C:'H·I '1 0 \1 \1 A ME SCIENTIFIC \lAME 

RELATIVE 
\lUf.iBER AAUNOANCE 

TOTAL 
\.\IT ( 3,) 

PAGE 1 

RELATIVE 
\tJEIGHT 

----------------------~- ----------------------------~~ --~--- --------- -------~~ ---------CHES P.JJT L AM?REY 
LO\IG'JOSE GAR 
SHORTN1SE GA'< 
GIZZAR) SHAD 
CARP 
RIVE~ CA~PSUCKER 
FLATHEAD CATFISH 
RLUEGILL 
LARGEMOUTH t3ASS 
wHITE CRAPPIE 
FRES-iWATER D~UM 

ICHTHYOMYZON CASTANEUS 
LEPISOSTEUS OSSEUS 
LEPISOSTEUS PLATOSTO~US 
OJROSDHA CEPEDIANJM 
CYPRI'IJUS CARPIO 
CnRPIOOES CARPIO 
PYLODICTIS OLIVARIS 
LEPOMIS MACROCHIRJS 
MlCROPJERUS SALMOIDES 
POMOXIS ANNULARIS 
A~LODINOTUS GR~\INIENS 

TOTAL, 

1 
4 

19 
43 
14 

1 
1 
1 
1 
2 

13 

... --.---
100 

1.0 
4.0 

19.0 
43.0 
14.0 
1.0 
1.0 
1.0 
1.0 
2.0 

13.0 

8.0 
967.0 

7912.0 
1213.0 
3921.0 
1051.0 
437.0 
138.0 
711.0 
653.0 

2022.0 

tiD---------
19033.0 

LT o.~ 
5.1 

l.J. 6 
6.4 

20.6 
5.5 
2,3 
0.7 
3 .. 7 
3.4 

10,6 

:>' ;'o 
'0 
(]) 

:::1 
p. 
1-'· 
:>< 

t:J 

1-' 

n 
0 
:::1 
rt 

p. 

0 
I 

0'\ 

--------- -;- -·-------



._._.._. ____________ ._... __ _ 
SURVEY 0~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO$ 

~ELATIVE(%l ABUNJA~CE AND ~EIG~TS -~ FRO~ 2121185 TO 1113/86 

---------------~----------------~--~--------------------"---~-
ELECTR:JFISrii~r; 

ALL SI"fES JUNE 1985 PAGE 1 

----------------u-~-----------~- RELATIVE TOTAL RELATIVE 
C::lM\10~ ~.!\"1E SCIENTIFIC \JA~E 'lUMBER ABUNDANCE WT (G) \!lEIGHT 

--·~---------------~----~ ----------~--~---------------- ------ --------- -·------- --~---·~· CriESTN.JT Lt\~?REY ICHTHYOMYZON CASTANEUS 1 o.1 13.0 LT o.~ 
LO'JG'JOSE GAq LEPISDSTEUS OSSEUS 10 7.2 ?.443.0 4,6 
SHORTN:)SE GA~ LEPISOSTEUS PLATOSTOMUS 44 31.7 14583.0 27.4 
GIZZAR:> SHAD DJROSOMA CEPEDTANJM 24 17 .. 3 5034.0 9,4 
GOLDEY:: HIODO\J ALOSOIDES 22 15.8 4453.0 A.4 
CARP CYPRI\JUS CARPIO 9 6.5 11871.0 22.3 
RIVE~ CA~PSUCKER CA.RPI:JOES CARPIO 10 7.2 8933.0 16.8 
C'·iAN\IEL.' CATFISrl ICTALJRUS PUNCTATJS 1 0.7 1050.0 2,0 
WHITE 3ASS t·1::>RONE CHRYSOPS 1 2.2 1170.0 2e2 
WHITE C~APPIE POMOXIS ANNULAQIS ? 1. 4 474 .. 0 o.9 
FRESrlW ~ T ~R 1)~11~ APLODINOTUS GRUNNIENS 13 9.,4 3277.0 6.1 

------ ----~---_, 
TOTAL 13l) 53301.0 
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SUQVfY 0~ MlSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

~ELATIVE(I) AHUNDA~C~ AND ~EIG~TS •• FRO~ 2/21/85 TO 1113/86 

----------------------------------------------------------~---E L E r. l R 0 F I 5 ti I ~ G 

ALL SITES JULY 1985 

---------~---------~---------~-~ 

C:l'-11110~ 'JA"1E SCIENTIFIC ~A"'lE 
RELATIVE 

.'JUMBER ABUNDANCE 
TOTAL 
WT((;·) 

PAGE 1 

RELATIVE 
WEIGHT 

----------~------------- -----------------~------~~---- -~---- --------- ---~~-~-- ---Q--~~~ SHOVEL ~OSE S TU~GED''..J, 
LO~G'lOSE GAR 
SHORTN:)SE GA~ 

GIZZARD SHAD 
GOLDEYE 
CM<P 
RIVE~ CA~PSUCKER 

BLUE CATFIS~ 
CHAN'IJEL CATFISrl 
FLATrlE~D c~TFTSH 

WHITE 8ASS 
BLUEGILL 
wHITE CRAPPIE 
BLAC'< CRAP?IE 
FRESrlWATER o;:w'-1 
SPOTTE!) 3ASS 

- - - - -

SCAP~lRHYNCHUS PLATORYNCHUS 
LEPISOSTEUS OSSEUS 
LEPISOSTEUS PL~TOSTOMJS 
DJROSOMA CEPEDIANJM 
HI ODO'J· ALOSO I DES 
CYPRI'JUS CARPIO 
Ct\RPI:lDES CARPIO 
I CTAUJi-~lJS FURCATUS 
ICTALJRUS PUNCTATJS 
PYLODICTIS OLIVARIS 
~-1 ::>RON E CHf~ySOP S 
LEPOMIS MACROCHIRJS 
P~MOXIS ANNULARTS 
P3MOXIS NIGROMACU~~TUS 
A~LODINDTUS GQUNNIENS 
MICRO~TERUS PUNCTJLATJS 

TOTAL 

- - - _,;_-

1 
4 

27 
3 
q 

6 
5 
1 
4 
5 
5 
4 
1 
1 

11 
1 

90 

-

1 • 1 
4.4 

30.0 
3,3 

10 .. 0 
6.7 
5.6 
1.1 
4.4 
5.6 
5.6 
4.4 
1 • 1 
1. 1 

14.4 
1. 1 

-

638.0 
1981,0 
7728.0 
898.0 
599.0 

9545.0 
2877.0 

316.0 
3493.0 
2728.0 

924.0 
286.0 
298.0 
186.0 

1"/04.0 
192.0 

---------14393.0 

- -

1.9 
5.8 

2?.5 
2.6 
lo7 

27.8 
A,4 
0.9 

10.2 
7.9 
2,7 
o.s 
o.9 
0,5 
5.0 
Oo6 

- -

:to' 
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- - -- --- - - ~-- - - - - -
SJRVFY 0~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(%) ARJNDA~CE AND ~EIG~TS FRO~ ?/21/85 TO 1/13/86 

---------------·---------------------~---------------~--------ELECTR:JFISrll\IG 

ALL SITES l\UGUST 1985 PAGE 1 

-----~-----·---~--8-------------
~ELATIVE TOTAL RELATIVE 

CJM'-10~ "'•\ "'E SCIENTIFIC \lAME \lUMBER ABUNDANCE \H (G) WEIGHT 

------------------------ ------------------------------ ------ --------- ------~-- ---------CHESTNJT LA"'t;:H~EY ICHTHYOMYZQ\1 CASTANEUS l 1 • 1 14.0 LT o • ..l. 
LO'JG"'OSE GAR L~PISOSTEUS OSSEUS 1 7.4 5190.0 9.6 
SHORTNQSE GA~ LEPISOSTEUS PLATOSTOMJS 18 18.9 8675.0 16.0 
A"''ERICAN EEL A'JGUILLA ROSTRATA 1 1.1 480.0 o.9 
GIZZAR:) SHAD DJROSOMA CEPEDtANJM 1 1. 1 210.0 0.4 
GOLDEYE H lC>DQ'J, ALOSOI DES 19 20.0 2748.0 5.1 
CA~P CYPRI'JUS CARPIO 13 13.7 23255.0 43.0 
RIVER CA:(PS:JCKER CARPIODES CARPIO 6 6.3 4411.0 8d 
SMALLM~UTH B~FFALO ICTIOBUS AUBALUS 1 1. 1 750.0 1.4 
BLUE CATFISfi TCTALURUS fURCATUS 1 1. 1 1150.0 2.1 
CHAN'JEL CATFISH ICTALJRUS PUNCTATJS 1 1. 1 478,0 0,9 
FLATriEAD CATFISH PYL0DICTIS OLIVARIS 2 2.1 2302.0 4.3 
WfilTE 3ASS M)fWt\JE CHRYSOPS 1 1. 1 162.0 0.3 
WHITE CRAPPIE POMOXIS ANNULARIS 1 1. 1 210.0 0,4 
FRES'"iWATER D~U'-1 APLODINOTUS GRU~NIENS 22 23.2 4099.0 7.6 

~-"'-·-

_""' _______ 
TO TI\L 95 54134.0 
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SU~VFY ON MISSOURI RIVER AT CALLANAY PLANT IN CALLAWAY COUNTY, ~0. 

RELATIVE<~> ~RuND~~CE ANO NEIG~TS -~ FRO~ 2/21/85 TO 1/13/86 

------------------·~----------~------~·----~-----~------------
ELECTR:JFJSr1I~G 

--------------
ALL SITES SEPTEt·1BE~' 1985 

----·---------------------------
COMI.10N ~1\\iE SCIENTIFIC \IA'-1E 

RELATIVE 
~UMBER ABUNDANCE 

---------------~-------· -------------------~---~~~~~-- ------ ---------CHESTNJT LA"1?REY 
LOf\IG'JOSE GAR 
SHORTI\JOSE GA~ 
GIZZARJ SHAD 
GOLD EYE 
CARP 
RIVE~ CA~PSUCKER 
BIGMOUTH BUFFALO 
BLUE CAT~ISH 
CHAN\JEL CATFISH 
FLATHEAD C~TFTSH 
WHITE BASS 
BLACr< CRAPPIE 
FRESHWATER D~U'-1 

ICHTHYOMYZON CASTANEUS 
LEPISO.STEUS OSSEUS 
LEPISOSTEUS PL~TOSTOMuS 
DOROSOMA CEPEDIANJM 
HI 000\J; ALOSO I DES 
CYPRI\IUS CARPIO 
CARPIODES CARPIO 
ICTIOBUS CYPRINELLUS . 
ICTALJRUS FURCATUS 
ICTALURUS PUNCTATJS -
PYLOOICTIS OLIVARJS 
M:JRONE, CHRYSOPS 
POMOXI~ NIGROMACUL~TUS 
A~LODINOTUS GRUNNIENS 

TOTAL! 

5 
13 

8 
60 
22 
16 
19 

3 
2 
3 
1 
4 
1 

67 

---~--
224 

;:».? 
5.8 
3,6 

26.8 
9.8 
7.1 
8.5 
1. 3 .. 
0.9 

. 1. 3 
0.4 
1. 8 
0.4 

29.9 

PAGE 1 

TOTAL RELATIVE 
WT (G) WEIGHT 

--------- ------·--11"8. 0 o.l. 
7360.0 a.s 
3025.0 3,5 

14241.6 16,4 
2458.0 2.8 

?381'+. 0 27,4 
7675.0 8,8 
7475.0 8.6 

523.0 o.6 
2542. Q_ 2,9 

300.0 0,3 
1091.0 1.3 
203.0 0.2 

16023.0 18,4 

... _ .. ___ .__ 
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- -- ___, _ _... __ - ._-- - -
SURVEY ON MISSOURI RIVER AT CALLA~AY ~LANT IN CALLAWAY COUNTY, ~0. 

RELATIVE(~) ABU~DA~CE AND ~EIGHTS -- FRO~ 2/21/85 TO 1113/86 

--------------------------------------------------~-----------ELECTR:)FJSrll'JG 
-------------u.-
ALL SITES :>CfOHER 1985 

-----~----~-----·--~~-----~-----

C::l~\10\J 'JA"lE SCIENTIFIC \lAME 
RELATIVE 

'JU"'1BER ABU~DANCE 

------------------------ ----------------~-------~----- ------ ---------CHESTNJT LAM;:>REY 
LO\JG~OSE GAR 
SHDRTN:>SE GA~ 
GIZZAR) SHAD 
GOLD::YE 
ct,~P 

GRASS CA~P 

RIVE~ CA~PSUCr<ER 
SMALLMJUTH BUFFALO 
GOLDEN REOHD~SE 
SHORTHEAD REDHORSf 
BLUE CI\TFISH 
CHAN'JEL CATFISH 
wHITE 3ASS 
WHITE CRAPPIE 
SAUGER 
FRES'"iWATER DRlJ'1 

ICHTHYOMYZON CASTANEUS 
LEPISOSTEUS OSSEUS 
LEPISOSTEUS PLATOSTOMJS 
DJROSOMA CEPEDIANJM 
HIODO'l ALOSOIDES 
CYPRI'IUS CARPIO 
CTENOPHARYNGODON IDELL~ 
CARPIODES CARPIO 
ICTIOBUS BUBALUS 
MJXOSTOMA ERYTHRU~UM 
M:>XOSTOMA MACROLEPIDOTUM 
ICTALURUS FURCATUS 
ICTALURUS PU~CTATJS 
MORQr-.JE CHRYSOPS 
POMOXIS ANNULARIS 
S TIZOSTEDION CI\NA)ENSE; 
APLODINOTUS GRU~NIENS 

TOTAL' 

5 
6 

10 
177 

22 
8 
1 

13 
3 
4 
? 
4 
2 
3 
l 
4 

·21 

--------
292 

1.7 
2.1 
3.4 

60,6 
7.5 
2.7 
0.3 
4.5 
1 0 0 
1. 4 
0.7 
1. 4 
O.? 
1.0 
0.3 
1. 4 
9.2 

PAGE 1 

TOTAL RELATIVE 
vJT(G) WEIGHT 

--------- ------~~~ 
180,0 o,4 

6089.0 6,7 
3050o0 ],4 

33843.2 37.4 
2639.0 ?.9 

15677.0 17.3 
4850.0 5.4 
8681.0 9,6 
2875.0 3.2 

767.0 o.a 
1198,0 1. 3 
2601.0 2.9 
1166.0 1. 3 
385.0 o.4 
237.0 0.3 

1469,0 1, 6 
4765.0 5,3 

______ ., __ 
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SURVFY 0~ ~1SSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY, ~0. 

RELATIVE(!} A~~NDA~CE AND ~EIGYTS -- FRO~ 2121/85 TO l/13/86 

---------~------------------·------·-~-----~---~-----~-----~~~ ELECTR)FISrli'JG 

--------------
ALL SITES 'JOIIEMf:1ER 1985 

------------------------------~-
C1M"10'1J N/\~E SCIENTIFIC ~A"lE 

RELATIVE 
NUMBER ABUNDANCE 

TOTAL 
WT (G) 

PAGE 1 

RELATIVE 
WEIGHT 

------------------------ -----~----~---------~-.~~--~~- ~---~~ ~----~~-~ ~-P-•---~ -~---~"pw 
CHESTN~T LA~PREY 
PADDLE;:- ISH 
GIZZARi) SHAD 
GOLDEY=: 
MOONEY~ 

CA~P 
RIVE~ CA~PSUC~ER 
SMALLM)UTH BJFFALO 
BIGMOUTH BUFFALO 
SHORHEA) REDHORSf 
FRESrlWATER D~ll'v1 

ICHTHYOMYZON CASTANEUS 
POLYO~ON SPATHULA 
DOROSOMA CEPEDIANJM 
HIODO'J ALO~OIDES 
HIODO'l TERGISUS 
CYPRI'JUS CARPIO 
CARPIODES CARPIO 
ICTI09US BUBALUS 
ICTIOBUS CYPRINELLUS 
M~~OSTOMA MACROLE~IDOTUM 
APLODlNOTUS GRUNNIENS 

TOTAL 

3 
1 
5 

16 
2 
2 
2 
1 
1 
1 

11 

45 

6.7 
2.2 

11.1 
35.6 
4,4 
4.4 
4.4 
2 •. 2 
2.2 
2.2 

24,4 

133,0 
3200.0 
1455.0 
?769,0 

218.0 
5050.0 
1070.0 
2600.0 
1300,0 
302.0 

1416.0 

---------19513.0 

0,7 
16{14 
7.5 

14.2 
l.l 

25,9 
5,5 

l3e3 
6.7 
1, 5 
7.3 
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--..------ ---------- -- -
SU~vr·y D~! t-1ISSOUrH RIVER AT CALLA.-JAY PLANT IN Cl~LLAWAY COUNTY, MO. 

RELA TIllE (%) ArhJ"JDA 'JCE AND wE I G•-H S FR04 2/21/85 TO l/13/86 

------------------~--------------------------------~-~--~-·--~ ELECTROFIS'ii'J(; 

ALL SITES JA'WARY 1986 PAGE 1 

----~-------------------------0~ RELATIVE TOTAL RELATIVE 
C::l'-1"10'-J 'JAI.1E SCIENTIFIC \JA'1E \JUMBER ABUNDANCE W T ( G·> WEIGHT 

------------------~----- ------------~---~----~~--~---- --~--- -----~--- --~~--~~- --~---~-~ GIZZAR) SHAD D::>ROSOMA CFPfDIANJM 23 85.2 400.0 28.7 
GOLDEYE HlODO\J· ALOSOIDES 1 3.7 120.0 8.6 
E~1ERALD SHI'JE~ NDTROPJS ATHERINOIDES 1 3.7 4.0 0.,3 
SH:JRTHEAD ~El)HORSF. MDXOSTOMA MACROLE~IDOTUM 1 3.7 448.0 32.1 
FLATrlE~D CATFISH PYLODICTIS OLIVARIS 1 3.7 424,0 30,4 

---------TOTAL 2"f 1396.0 

- -
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S~RVFY ON MlSSOURI RIVER AT CALLA~AY ?LANT IN CALLAWAY COUNTY, MO. 

RELATIVE<~> AAUN)A~CE AND ~EIG~TS -- FRO~ 2121185 TO 1113/86 

--------------------------------~-----------------------------ELECTRJFISHI'Jr> 
1?·- ------------
SITE NO. 1 FEt:.iRUARY 1985 

-------------------~------------
C1M'-10'J \IA"'iE 

----~-------------------GIZZAR) SHAJ 
MOONEY~ 
CARP 
HIGHFI'J CARPSUCKER 
SHORTHEAD ~EDHORSF 

~HITE 8ASS 
FRESrlWATER DRUM 

SCIENTIFIC NA"'iE 

-------------------~----------OlROSOMA CFPE0tANJM 
HIODO'J TERGISUS 
CYPRI'JUS CARPlO 
CARPIODES VELIFER 
MJXOSTO"'iA MACROLE=>tDOTUM 
f .. 1JRONE; CHRYSOPS 
APLOOINOTUS GRUNNIE\15 

TOTAL 

RELATIVE 
'JUMBER AHUNOANCE 

------ ---------
?. 8.7 
1 4.3 
1 4.3 
1 4. 3 
1 4.3 
1 4.3 

16 69.6 

23 

TOTAL 
\\IT (G) ___ ..,.., __ .., .. 

BB.O 
32.0 

1625.0 
1000.0 

475o0 
346.0 

1596.0 

---------Sl6z.o 

PAGE 1 

RELATIVE 
\'JE I GHT 

---------1.7 
0,6 

31.5 
19.4 

Q.,2 
6,7 

30,9 

>' 
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--------------
SU~VFY )N MISSOURI RIVER AT CALLA~AY ~LANT IN C~LLAWAY COUNTY, MO, 

RELATIVE(I) ~RUNDA~CE AND ~EIG~TS -- FRO~ 2/21/85 TO 1/13/86 

----------------~------~---------~----·---~~~~---~~-~--·--~~--
ELECTROFISrli~G _______ .. ., _____ _ 

SITE NO. 1 "1At<CH 1985 

---~--------------·-·----------- RELATIVE 
COM'10"'J ~A'1E SCIENTIFIC 'J'At.1E "UMBER ABUNDANCE 

-- --

PAGE 1 

TOTAL RELATIVE. 
WT(G) WEIGHT 

~---------~~---~~-~----~ ----~----~~----~·-~~--~~-~-~~~ ------ ~------~- --~----~- ----~-~--
LO~G;~OSE GAR 
SHORlNOSE GA~ 
GIZZAR~ SHAD 
GOLDEYE 
CARP 
~IVER CA~PSUCK£R. 
S~ALLMOUTH BUFrALO 
CHAN'JEL' CA TF 1 SI-t 
WHITE 3ASS 
BLUEGILL 
WHITE CRAPPIE 
FRES"iWl\TER D~LI'1 

LEPISOSTEUS OSSEUS 
LEPISOSTEUS PL~TOSTOt.1JS 
DOROSOMA CEPEDJANJM 

_ HIODQ\J; ALO~OIDES 
C'fPRI~US CARPIO 
CARPIODES CARPIO 
ICTI09US BUBALUS 
ICTALURUS PuNCTATJS 
tviORONE' CHRYSOPS 
LEPO~IS MACROCHIRJS 
POMOXIS ANNULARTS 
A~LODINOTUS G~UNNIENS 

TOTAL! 

1 
11 
16 
40. 

2 
3 
1 
1 
6 
2 
1 

160 

~ .. ~~.--
244 

0. , ... 7o.o o,~ 
4,5 3108.0 11.4 
6,6 3900.0 14.3 

16.4 3718.0 13.6 
o.a 2454,0 9,0 
1. 2 800.0 2,9 
0.4 718.0 2,6 
0.4 648.0 2,4 
2.5 1068.0 3.9 
o.a 82.0 0,3 
0.4 386.0 1. 4 

65.6 10353,6 37t9 

.... ----.... -
2~.305.6 
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SURVF.Y JN MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(!) ABJNDA~CE AND ~EIGHTS -~ FRO~ 2/21/85 TO l/13/86 

--------------------------------------------------------------
ELECTRJFJSrli~r; 

SITE NO. 1 ~PtHL 1985 

----------~------------·--------
COM"10N \.IA~E SCIENTIFIC 'JAME 

RELATIVE 
'lUMBER ABUNDANCE 

-----------~--------~--~ -------~--·~·--·---~~~~~-~-~-- ~-----.---·-----LO"JG'JOSE GAR 
SHORTNJSE GAR 
GIZZARD SHAD 
GOLDEY~ 
MOON EYE 
CARP 
BIGMOUTH BUFFALO 
BLACr< 3ULUiEAD 
CHAN\.IEL CATFISH 
wHITE 3ASS 
BLUEGILL 
LARGEMOUTH BASS 
wHITE CRAPPIE 
FRESHWATER D~UM 

LEPISOSTEUS OSSEUS 
LEPISOSTEUS PLATOSTOMUS 
DOROSOMA CEPEDIANJM 
HIODO~! ALOSOIDES 
HIODO~' TERGISUS 
CYPRI'JUS CARPIO 
ICTIOBUS CYPRI\.IELLUS 
ICTALURUS MELAS 
ICTALURUS PUNCTATJS 
MORONE CHRYSOPS 
LEPOMIS MACR0CHIRJ5 
MICRODTERUS SALMOIDES 
POMOXIS ANNULARIS 
ADLODINOTUS GRU'JNIENS 

TOTAL 

1 
0 

8'7 
32 

1 
5 
l 
1 
4 
5 
2 
1 
1 

19 

l6R 

0.6 
4.8 

51.8 
19.0 
0.6 
3.0 
0.6 
0.6 
2.4 
3.0 
1.2 
0.6 
0.6 

11.3 

PAGE 1 

TOTAL RELATIVE 
WT (G) Wt:IGHT 

~-~~-·p-- ---~~--~· 
J22o0 1.~ 

4760.0 16o9 
4444.8 15.;8 
2536.0 9.0 

116.0 0,4 
8972.0 31.8 
2375.0 8;,4 
552.0 2.0 
493,0 1,7 
374.0 1.3 

BB.O Oo3 
717.0 2o5 
314.0 1 • 1 

2120.0 7.5 
________ .., 

?8183.8 

;:!>' 

:ou 
CD 
::J 
p, 
1-'· 
:X: 

a . 
N 

() 
0 
::J 
rt 

p. 

a 
I 

I-' 
0\ 

-------------------



- --------- - ._- - -- --
SURVfY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~0. 

RELATIVE(I) ABUNDA~CE AND ~EIG~TS ·• FRO~ 2/21/85 TO 1/13/86 

--------------------------------~--~-----~-----~--~--~----~~-~ ELECT R ~F IS t1 I 'Jf1 

----·----------
SITE NQ. 1 '1AY 1985 PAGE 1 

-------------------------------- RELATIVE TOTAL RELATIVE 
C~l-1"10\1 \II\"1E SCIENTIFIC ~AME NUMBER ABUNDANCE WT (G) WEIGHT 

------------------------ ------------~------~~-~-----·- ------ --------- --------- ---------CHESTNJT LAMPREY ICHTHYOMYZON CASTANEUS 1 2.8 a.o o.~ 
LO'-.JG \lOSE GAR LEPISQSTEUS OSSEUS 3 8.3 837.0 11.1 
SHJRT"JJSE GA~ LEPJSOSTEUS PLATOSTOMUS 6 16.7 1872.0 24.8 
GIZZAR) SHA.D DJROSOMA CEPEDIANJM 17 47.2 963,0 12•7 
CARP CyPRI\IUS CARPIO 2 5,6 2284.0 30.2 
BLUEGILL LEPOMIS MACROCHIRJS 1 2.8 138.0 1.8 
LARGEM)UTH dASS MtCRODJERUS SALMOIDES 1 2.8 711.0 9.4 
wHITE CRAPPIE P)MOXIS ANNULARIS 1 2.8 417.0 s.s 
FRESrlWATER r)q!J\11 APLODINOTUS GRU'JNIENS 4 11. 1 330.0 4.4 

-.. ~--- ·-------... 
TOTAL! 36 7!:loo.o 
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SURVFY ON MiSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(I) Al3JNOA~CE AND ~EIG~TS -- FRO~ 2121185 TO 1113186 
·---·----------~------------~--------------------~--~~--------
ELECTR:>FISdi~G ____ G ________ _ 

SITE N'). 1 JUNE 1985 PAGE 1 

-------~----~--~---------------- RELATIVE TOTAL RELATIVE: 

C1M"10\I \IA"1E SCIENTIFIC \I'A~E \lUMBER AF'U"JDANCE WT (G) wEIGHT 

------------------------ -------~---------------~------ ------ ·-------- -~--~---- --------~ . .. . . 

LONG~OSE GAR LEPISOSTEUS OSSEUS 6 14.3 !220.0 11. ~ 

SHORTN1SE GAR LEPISOSTEUS PLATOSTO~JS 19 45.2 5947.0 54.6 

GOLOEYE HIOD0\1 ALOSOIDES 12 28.6 ?84·7. 0 26,1 

FRESI'iWI\TER D~U~ APLODINOTUS GRUNNIE~S 5 11.9 884.0 8 1 1 

.. ------ ----------
TO TAL' 42 10898.0 
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SJqVFY Qf\1 t.USSOLJRI RIVER AT CALLA/JAY PLANT IN CALLAWAY COUNTY. MO. 

RELATIVE(~) A8JND~~CE AND ~EIGrlTS -- FRO~ 2/21/85 TO l/13/86 

--------------------------------------------------------------ELECTR1FIS'iJW; 

SITE NJ. JULY 1985 PAGE l 

---------~----------------------
~ELATIVE TOTAL RELATIVE 

C ::> '1 1.1 0 "J "J ·' 1.1 E SCIENTIFIC 'JA'1E 'JUMBER ABU"JDANCE vi T (G) WEIGHT 

------------------------ ------------------------------ ------ --------- --------- --------· SfiJRTN::>SE JA~ L~PISOSTEUS PLATOSTDMJS ] 10.3 734.0 6.-:i 
GIZZAR) SHAD DJROSOMA CEPEDJANJM 2 6.9 640.0 s.s 
GOL.OEYE HIODO'J ALOSOIDES 5 17.2 142.0 1. 2 
CARP CYPRI\JUS CARPIO 4 13.8 5612.0 48.,5 
RIVEK CA~PSlJCI'(ER CARPI::>DES cARPTO ] 10.3 2152.0 1A,6 
BLUE c~yr:·ISH ICTALJRUS FURCATUS 1 3.4 316.0 2.7 
CHAN'JEL CATFIS>-1 ICTAL0RUS PUNCTAT~S 1 3.4 568.0 4,9 
FLAT4f.~D CATFISH PYLODICTIS OLIVARIS 3 10.3 738.0 6.4 
FRES·hiATER D'<UI1 AOLODINOTLJS GRUNNIENS 6 (.0.7 484,0 4,2 
SPJTTE) 3ASS MICROPJERUS PUNCTJLATUS 1 3.4 192.0 1 .. 7 

·-·-·- --.----- .... 
TOTAL 1 29 11578.0 
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~ 
SURVEY ON MISSOU~I RIVER AT CALLA~AY ~LANT IN CALLAWAY COUNTY, MO. 

~ELATIVE<~> AAJNDA~CE AND ~EIGHTS -- FRO~ 2/21/85 TO l/13/86 

--------------------------------------·--~---~--~~----~-----~-ELECTR::>FISrll\IG ____ .... ________ _ 

SITE N(). 1 AUGUST 1985 PAGE 1 

-----------·-------------~--~--- RELATIVE TOTAL RELATIVE 
C::>M\10'\J \IA"1E SCIENTIFIC \I'A~E NUMBER ABUNDANCE WT(G) WEIGHT 

------------------------ ~---------------~---~-~~~---~- -~~.-~- ---~-~~-~ ~~~--·--- -·---~~~~ CHES TN JT L AMP~EY lCHTHYOMVZON CAST~NEUS 1 3.3 14.0 o.~ 
SHORTN:>SE G<\~ LEPISOSTEUS PLATOSTOMJS 2 6.7 711.0 8.7 
AMERICAIIJ EEL A\IGUILLA ROSTRATA 1 3.3 480.0 s .. 9 
GOLOEYE HIOD0\1 ALOSOIDES 9 30.0 528.0 6,5 
CA~P CYPRI\JUS CARPIO 1 3.3 1600.0 19,6 
FLAT;EAD CATFISH PYLODICTI~ OLIVARIS 2 6.7 2302.0 28.2 
FRES-iWATER D~ll'-1 A~LODINOTUS GRUIIJNIENS '14 46.7 2518.0 30,9 

--- .. ------
TOTA!,. 30 tH=>3.0 

,,.E; 
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SURVFY ON MISSOURI RIVER AT CALLA~AY ~LANT IN CALLAWAY COUNTY, ~0. 

~fLATIVE(I) AAJNJA~CE AND ~EIG~TS -q FROM 2/21/85 TO 1/13/86 

--------------------------------------------------------------
ELECTRJFJS"il~G 

--------------
SITE NJ. 1 SEPTEMBE ~~ 1985 

-----------------------~~~------ RELATIVE 
C:>M-10~ \IA'-1E SCIENTIFIC ~'AME \IUMt:JER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
wT<Gl WEIGHT 

------------~---~---•--- ----------~------~---~-~~~-~-- ~~--~~ --·~~----• --------• ------P-~ CHES TNJT LA~·PREY ICHTHYOMYZON CASTANEUS 3 4.8 b7.0 o.~ 
SHORTI>J')SE. GA~ LEPIS~STEUS PLATOSTDMUS 1 1. 6 aoo.o 3.8 
GOLDEYE HIODO\J1 ALOSOIDES 9 14.3 620.0 ?..9 
CARP CYPRI\IUS CARPIO 6 985 9895.0 46;.9 
RIVER CA~PSUCKER C4RPI~DES CARPIO 2 3.2 1800.0 a.s 
BLUE Ct..TFISfoi ICTALUHUS FURC~TUS 1 1. 6 120.0 o.6 
FLATrlEAD CATFISH PYLODICTIS 0LIVARIS 1 1. 6 300.0 1. 4 
Fr~ESrlWATER DRUI-1 A~LODINOTUS GRU\INIENS 40 63.5 7496.0 35,5 

------ ............... 
-TOTAL! 63 2!098.0 
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SJRVEY 0~ MISSOURI RIVER AT CALLAdAY ~LANT IN CALLA~AY COUNTY, MO. 

RELATIVEC~l ARJNDA~CE AND ~EIG~TS -- FRO~ 2/21185 TO l/13/BA 

------------------·---------•-•w--------------~---------------ELECTR:lFtSrll'JG 

SITE N:J. 1 :JClOBER 1985 

--------------------------------
CJM~D~ 'JA~E SCIENTIFIC ~~ME 

--------------------0--- ----------------------~-------SHJRTN:::>SE '-'AR 
GIZZARD SHAD 
GOL!1EYE 
CARP 
r<IVER CA~PSUCKER 

BLUE C~H"ISH 
CHAN~EL CATFISH 
WHITE 3ASS 
SAUGER 
FRESHWATER D=W"i 

LEPISOSTEUS PLATOSTOMJS 
DJROSOMA CEPEDIANJM 
HIOOO'J ALOSOtDES 
CYPI'ti'JUS CARPIO 
CARP I ODES CARP I.O 
ICTALJRUS FURCATUS 
ICTALJRUS PUNCTATJS 
Me>RONE CHqySO=>S 
STIZ05TEDION CA'JADENSE; 
APLODINOTUS GRUNNIENS 

TOTAL 

PAGE 1 

RELATIVE TOTAL RELATIVE 
~UMBER ABUNDANCE WT(Gl WEIGHT 

---~-- --------- -----~--- ---------
6 
6 

11 
1 
1 
1 
1 
2 
3 
9 

41 

14.6 
14.6 
26.8 
2.4 
2.4 
2.4 
2.4 
4.9 
7.3 

22.0. 

~101.0 
700.0 
557.0 
377.0 
351.0 
383.0 
116.0 
263o0 

1124.0 
1950.0 

---------f922.0 

26.5 
B.B 
7,0 
4,8 
4,4 
4,8 
loS 
3,3 

14.2 
24,6 
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SURVEY 0~ MlSSOURI RIVER AT CALLA~AY ~LANT IN CALLAWAY COUNTY, MO. 

RELATIVECI) A8J~DA~CE AND ~EIG~TS -·FROM 2/21/85 TO l/13/66 

-------------------~---------------~-~----------------~--~--~~· 
ELECTR)FISrli~G 

SITE NJ. 1 ~OVEMBER 1985 .pAGE 1 

---------------~---------------- RELATIVE TOTAL RELATIVE 
COM"10N 'JA"'1E SCIENTIFIC \JA~E ~UMBER ABUNDANCE W T ( G·l WEIGHT 

--------------------·--- ---------------~-~----~·-~~~-~ --~--~ ---·-~~-- ----~---- --~---P~~ GIZZARD SHA!J DJROSOMA CEPEDJANJM l 20.0 290.0 1A.~ 
GOLD EYE HIODO'J ALOSOIDES 3 60.0 324.0 43.1 
MOONEY~ HIODO'J TERGISUS 1 20.0 138.0 1A,4 

_____ .., __ _ 
TOTAL 5 ·7'='2. 0 

·~ 
'd 
(]) 
::l 
p, 
f-'· 
X 

t:l . 
N 

n 
0 
::I 
rT 

Q, 

t:l 
I 

N 
w 



SURVFY O~J MISSOURI RIVER AT CALLAtJAY ;:>LAtH IN CALLAvJAY COUNTY, ~0. 

RELATivE(ll) AHLJr-.JDA\ICE AND dEIGYTS FR04 2/21/85 TO l/13/86 

-------------------~-------~~------·----------~---~·----~~---~ 
ELECTR1FISrli'IIG 

SITE N1. 2 F'Ed~UARY 1985 PAGE 1 

-~---------------------------~-- RELATIVE TOTAL RELATIVE 
C1"1\10'11 \IA\1E SCIENTIFIC 'JA'-1E \IU~1BER ABUNDANCE vJT < G> ~lEIGHT 

----------------------~~ -~~-----~-·------·--~~-----~-~ ~---~- --~-~---- --•w-•-·•- ••••~--·~ 
GIZ?AR) SHAD D1ROSOMA CfPEDIANJM 1 20.0 jo. o o.'i 
GOLD EYE HI OD0\1. ALOSO I DES 2 40.0 92.0 7,9 
RIVER CA~PSUCKER CARPIODES CARPIO ? 40.0 1068.0 91..3 

---------TOTAL. 5 .111o.o 
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SU~VEY D~ M!SS00RI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY• MO, 

QELATIVE<~> ARJN)A~CE AND ~EIG~TS -- FRO~ 2/21/85 TO 1/13/86 

-----------------------------------------~--------~-~~--~-----ELECTRJF I St1! 'JG 

SITE N~. 2 "1ARCH 1985 PAGE 

----------------------------·-~- RELATIVE TOTAL RELATIVE 
C::>'-1\10~ \lA 'v1E SCIENTIFIC \JA"1E \JUM~ER ABUNDANCE 1/JT ( G> WEIGHT 

-----------------------~ ------------~---------------·~ ------ ·-------- -------~- ------·~· 
GIZZAR~ SHAD O~ROSOMA CEPEUTANJM 3 7.1 '+'+8,0 lOotl 
GOLDEYE HIOD0\1 ALOSOIDES q 21.4 824.0 19.9 
CARP CYPRI\IUS CARPIO 3 -,. 1 230.0 5.6 
RIVE~ CA~PSUC~ER C~RPIDDES CARPIO 9 21. (+ 800.0 19.3 
BLAC'< 3LJt.LrlEAD ICTALJRUS MELAS 1 2.4 52.0 1 a 3 
FRES-iWA.T::R D~U~ APLODINOTUS GRUNNIENS 17 40.5 1788,0 43.2 

... --------
TOTAL 42 4142.0 
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SURVFY 0~ MISSOURI RIVER AT CALLAdAY ~LANT IN CALLAWAY COUNTY, MO. 

RELATIVE(~) AHJNDA~CE AND dETG~TS -- FRO~ 2/21/85 TO 1113/86 

--------~-------------·---------------------------~-----~-~---
ELECTR~FISrll'IG ______ .., _______ _ 

SITE N::>. 2 ~Pr.IIL 1985 PAGE 1 
----------------0----~~----~---- RELATIVE TOTAL RELATIVE 

CJ~"10'J \JA"1E SCIENTIFIC ~AME ~UMBER AAU~•.IDANCE IJ/T (G) WEIGHT 

------------------------ -------------------~--~·------ ~----- ~-------- ------~-- --------~ GIZZARD SHAD DJROSOMA CEPEDIANJM 12 24.5 !':>93.0 17.~ 
GOL.OEYE HlODO\J ALOSOIDES 4 8.2 1030.0 11 .1 
CARP CYPRI'JUS CARPIO 11 22.4 3033.0 32.7 
RIVE~ CA~PSUCKER CARPIODES CARPIO 6 12.2 738.0 s.o 
wHITE 3ASS ~DRONE' CHRYSOPS 1 2.0 49,0 o.s 
C,f:~n~\.1 SU'JFISH LEPOMIS CYANELLUS 1 2.0 47.0 o.s 
BLuEGILL L~POMIS MACROCHIRJS 1 2.0 152.0 1.6 
LA"<GE~:'>UTi-1 BASS ~ICROPTERUS SAL"10IOES 1 2.0 950.0 10,3 
WHITE CRAPPIE PJMOXIS A~NULA4JS 1 2.0 481.0 15,2 
FRES"iWA E:q D~U"1 APLODINOTUS GR0~NIENS 11 22.4 1189.0 12.8 

-----... ----------TOTAL 49 9262.0 
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---- -------- ---
5U~VEY ON MISSOURI RIVER AT CALLArlAY PLANT IN CALLAwAY COUNTY, MO, 

RELATIVE(~) AHUNDA~CE AND ~EIG~TS --FRO~ 2/21185 TO 1/13/86 

---~-~----~------~--~-----------------~---~~-~----~------~---~ 
ELECTR:>FJSHI'JG 

-------------·-
SITE NO. 2 11AY 1985 PAGE 1 

-------------------------------- RELATIVE TOTAL RELATIVE 
COM~O~ ~f\.'-1E SCIENTIFIC ~AME 'JUMBER ABUNDANCE WT(G) WEIGHT 

-~----------·----------- -------------~-----------~---- ------ ----~---- ---·~---- ------~-~ SHORTN:>SE ~Aq L~PISOSTEUS PLATOSTO~US 6 13,3 ~s1o.o 53,.&: 
GIZZARC> SHAD D~ROSOMn CEPEDIANJM 2?. 48.9 210.0 4.0 
CARP CYPRINUS CARPIO 11 24.4 1588,0 30.0 
wHITE CRAPPIE POMOXIS ANNULARIS 1 . 2.2 236.0 ( •• 5 
FRES-ii;Ji\TER DRU~ APLODINOTUS GRU~NIENS 5 ll.l 445.0 A.4 

------ ---------TOTAL 45 5289,0 
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SURVEY ON MlSSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY• MO. 

RELATIVE(~) ARUNDA~CE AND ~EIGHTS -· FRO~ 2/21/85 TO 1/13/A6 

--------------------------------------~-----~------~-----~----ELECTR:lFISrll\lr, 

--------------
SITE N::>. 2 JU''.IE 1985 PAGE 1 

------·------------~-~--~-·----- RELATIVE TOTAL RELATIVE 
C::l\1"10\1 \lt\\1E SCIENTIFIC 'J)\"'1E \IUMBEF~ ARUNDANCE WT (G) WEIGHT 

------------------------ -----------·--------~--~------ ------ ~~~~-~--- ---·---·~ --------· 
SHORTN::lS~ GA~ LEPIS~STEUS PLATOST0\1US A 8';, •. , !aoo.o 93.5 
FRES~WATER D~U\1 AOLODINOTUS GRU\INIENS 1 14.3 130.0 6.5 

---------TOTAL 7 !990.0 
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---
SURVfY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY• MO. 

RELATIVE(~) AHJN~A~CE AND ~EIGYTS --FROM ?/21/85 TO 1113/86 

---------------------------------------------------~------·---ELECTR:IFJSril'JG 

---------------
SITE N:l. 2 JULY 1985 PAGE 1 

-------------------------------- RELATIVE TOTAL RELATIVE 
CQM"iO"J 'JA"1E SCIENTIFtC 'JAME 'JUMBER ABUNDANCE IIIT(G) WEIGHT 

------------------------ ---~------~---------~-~~-----~ ---~~- --------- --------- ---------LO!I.JG'JOSE GAR LEPISOSTEUS OSSEUS ?. l3.J 
SHORTN()SE GA~ LEPISOSTEUS PLATOSTOMUS 11 73.3 
BLUEGILL LEPOMIS MACR0CHIRJ5 1 6.7 
FRESrll~ATER O~iJ'-1 A~LODINOTUS G~U!I.JNIE!I.JS l 6 •. , 

------
TOTAL' 15 

ase.o 26.1 
2344.0 71.7 

3'+. 0 1.0 
32.0 1.o 

1268.0 
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SJRVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY.r.OUNTYt MO. 

RELATIVE(!) ABJNDA~CE AND ~EIG~TS -- FRO~ 2/21/85 TO 1/13/8~ 

-----------~--------~---~-----~--~--~-----------~--~---------~ 
ELECTR:>fiSrll~G 

--------------
SITE N(). 2 AU~UST 1985 

--------~----------~------------ RELATIVE 
~UMBER ABUNDANCE COM'-10~ ~A"1E 

--~---~------~---~------SHORTN::lSE GA~ 
CARP 
WHITE 9ASS 
fRES-iWATER D~U'-1 

SCIENTIFIC ~~~E 

----~----~---~-----r~-----~--- •--~-- ---------LEPISOSTEUS PLATOSTOMUS 5 
CYPRI~US CARPIO 6 
,_1C>RONEi CHRYSOPS 1 
A?LODINOTUS GRUNNIENS 2 

•-!II'~--

TOTAL: 14 

35.7 
42.9 

7.1 
14.3 

TOTAL 
WT ( G·) ........... -~ 

3515.0 
14250.0 

162.0 
263.0 

---- .. ----
}8190.0 

PAGE 1 .. 

RELATIVE 
WEIGHT ----- ..... ..,.~· 

19.4 
78.3 
0,9 
1.4 
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SU~VEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~0. 

RELATIVE<Il AAJN)A~CE AND WEIGHTS -- FR0'-1 2/21/85 TO l/13/86 

-----------------------~--------------------~----~------~~-·~~ ELECTROFJSrii'-JG 

SITE ~n. 2 SEPTH1HE~· 1985 PAGE 1 
-------~----------~------------- RELATIVE TOTAL RELA Tl VE 

C:l'-11.10\1 '.JA"1E SCIENTIFIC \JA"1E '.JlJ.4BER ABUNDANCE WT (G) WEIGHT 
------------------------ ~---~------·---~--~---~-~------ -~---- -~------- ·----~--- -~------~ LO'IG'.JOSE Gi\R LEPISOSTEUS OSSfUS ] 23.1 2195.0 31e0 
GIZZAR) SHAD OJROSOMA CEPEDIANJM 2 l5o4 Bo .. o 1. 1 
GOLOEYE HIODD'I· ALDSOIDES 2 15.4 351.0 s.o 
CARP C VPt(I 'JUS CARP 10 2 15 .. '• 3675.0 51.9 
wHITE 3ASS M:)I<Qt-.JE CHRYSOPS 2 15.4 677.0 9.6 
FRES"i\~ AT ::R D~U'-1 ADLODINOTUS GRU'.JNIENS 2 15.4 107 .. 0 1 .,s 

_., ___ ~---
TOTAL: 11 toas.o 
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SURVtY ~~ MISSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVECI) AH0N)A~CE AND ~EIG~TS FRO~ 2/21185 TO l/13/86 
-------------------------------~-----------------~-----~------
ELECTR~FISHI'\IG 

SITE N:). 2 :JCT013ER 1985 

------------------·-------------
C1'-1"10N 'JA~E SCIENTIFIC ~A~E 

RELATIVE 
\lUMBER ABUNDANCE 

TOTAL 
WT (G) 

PAGE l 

RELATIVE 
W[IGHT 

--~---------------------- ------------~--~-~---~-~~·-·~~ ~----- -~~--~~-- ·---~·~·- ------~-~ 
CriESTNJT LA"1::>REY 
LO'IG~OSE GAR 
SriORTN~SE GAR 
GIZZAR) SHAD 
GOLf) EYE 
CARP 
RIVER CA~PSUCKER 
S~ALLMJUT~ B~FFALO 
GOU1EN REOHO~SE 
FRES'"IWATER O~U'-1 

ICHTHYOMYZON CASTANEUS 
LEPISOSTEUS OSSEUS 
LEPISOSTEUS PLATOSTOM~S 
DOROSOMA CEPEDIANJM 
HIOD0\1· ALOSOIDES 
CYPRI'JUS CARPIO 
CARPIODES CARPIO 
ICTI03US BUBALUS 
MOXOSTOMA ERYTHRU~UM 
A::>LODINOTUS GRUNNIENS 

TOTAL 

1 
1 
2 

1 '"' 
3 
2 
l 
1 
2 
8 

------
35 

2.9 
2.9 
5.7 

40.0 
8 .. 6 
5.7 
2.9 
2.9. 
5.,7 

22.9 

36,0 
195.0 
382,0 

1369.0 
330.0 

5750,0 
345.0 
900.0 
545.0 

1231.0 

---------11083.0 

o.4 
1.8 
3,.4 

12a4 
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SUqVFY ON MISSOURI RIVER AT CALLANAY PLANT IN CALLAWAY COUNTYt MO. 

REL~TJVE(~) ABJNDA~Ct AND ~EIG~TS ··FRO~ 2/21/85 TO 1/13/86 

---------------~--------------~-------------~-·------~--------
ELECTR::>FIStii~G ____ .,. ________ _ 

SITE NJ. 2 'JOIJEMBER 1985 .. 
---•u••~-~••a---·--~----------~-

RELATIVE 
C::>~'-10~ ~A"1E SCIENTIFIC \J'AME \lUMBER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
WT ( G > WEIGHT 

------~-----------~~-~-- ----------~--------~~-~-~-·-~~ --~~-- ~-------~ ----·---- --------~ GIZZARC> SH.:\D OJROS::>MA CEPEDIANJM 1 16. "7 220.0 1?.0 
GOLDEY!: HIODO\l ALOSOIDES 1 16.7 130.0 7.1 
BIGt-1::>UTH l-iUFFt~LO ICTI03US CYPRINELLUS 1 16.7 1300.0 70.9 
FRES~W~TER D~UM A0 LODINOTUS GRU\JNIENS 3 so.o 183.0 10.0 

----~----TOTAL 6 !833.0 
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SUqVEY ON MlSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(%) AHUNDA~C~.AND dEIG~TS -~ FRO~ 2/21/85 TO l/13/86 

-----------------------------~------------~-----------~-------
ElfCTROFISrll~G 

--------------
SITE NJ. 3 FEtNUA~Y 1985 PAGE 1 

0~---------------------~-------- RELATIVE TOTAL RELATIVE 
COMII\0~ ~1\ME SCIENTIFIC ~A~E ~U~BER ABUNDANCE WT ( Gl WEIGHT 

----~-------------~----- ----~------------------~~--·~- ~---~q ~~--~·~~~ -----·--~ ------~·~ GIZ7AR') SHAD DOROSOMA CfPEDTANJM 19 55.9 loos.o 57,5 
GOLf)EYE HIODO~' ALOSOIDES 7 20.6 494.0 26.6 
FRES'"lWATER D~LJ~ A~LOOINOTUS GRUNNIENS A 23.5 294.0 15,8 

---·---·-TOTAl.. 34 ~8:;:)6.0 
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SURV~Y ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

~ELATIVE(~) ABU~DA~CE AND ~ElGrlTS -- FRO~ 2/21/85 TO l/13/86 

------------~-----------------------------~----------~·~------
ELECTR:lFISrll~G 

-·--·~--------

SITE N~. 3 "1AiiCH 1985 

-----------------~-------------- RELATIVE 
COM\.10\J \JA'-1E SCIENTIFIC ~AME 'lUMBER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
lilT (G) WEIGHT 

-------------------~---- ------------------------------ ----~- --------- --------- --------· GIZZARD SHAO O)ROSOMA CEPEDtANJM 6 23.1 l8q6,0 4? .. ~ 
GOLD EYE HIOOO~ ALOSOIDES 4 15.4 240,0 5.3 
CARP CYPRI~US CARPIO 2 1.7 192,0 4.3 
SHORTf-tEAJ REDHORSE MJXOSTOMA MACROLE?1DOTUM 1 3.8 278.0 6,2 
YELLOW BULLHEAD ICTALURUS NATALIS 1 3.A 136.0 3,0 
CHAN~EL: CATFISH ICTALURUS PUNCTATJS 2 7.7 952.0 21.2 
WHITE 3ASS MORONE CHRYSOPS 1 3.8 138.0 3,1 
SAUGER STIZOSTEDION CANAJENS£; 1 3.8 32.0 0,7 
FRESrlWATER D~UI.1 APLODINOTUS GRUNNIENS A 30.8 634.0 14,1 

......... .-. ---------· TOTAL: 26 .. 4498.0 
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SURVFY ON MISSOURI RIVER AT CALLAdAY PLANT IN CALLA~AY COUNTY, ~0. 

~ELATIVE!~) ARUNDA~CE AND ~EIGHTS -" FROM 2/21/85 TO 1/13/86 

-------------------------------------~·---~-·--------~-------~ ELECTRC>F I 5111 'lG 

SITE NO. 3 AP~IL 1985 

-~--------------------~--------- RELATIVE 
COM'-10~ 'l~\ 1.1E SCIENTIFIC ~'AI.1E \lUMBER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
I:H <G) WEIGHT 

__________________ p _____ ~-------~--------~-~----~----~ ------ -------~- --------- ---------

LONGNOSE GAR LEPISOSTEUS OSSEUS 2 3.1 175,0 2.8 
SHORTN:'>SE GA~ LEPISOSTEUS PL~TOSTD~US 1 1 17.2 1981.0 31.8 
GIZZARJ SHAD DOROSOMA CEPEDIANJM 6 9,4 250,0 4•0 
GOLD EYE HIODO~ ALD~OIDES 5 7.8 369.0 5,9 
CARP CYPRI~US CARPIO 13 20.3 745.0 12 .. 0 
EMERALD St·H ~E~ NOTRO~JS ATHERINOIDES 1 1.6 1,0 LT 0.1 
RIVE~ CARPSUCKER CARPIODES rARPIO 1 1. 6 39.0 o~6 

QUILLBAC'< CARPIODES CYPRINUS 1 1.6 23.0 0,4 
SMAL~M~UTH BJFFALD ICTIOBUS BUBALUS 4 6.3 76.0 1. 2 
BIGMOUTH BUFFALO ICTIOBUS CVPRINELLUS 3 4.7 136,0 2,2 
w~HTE 3ASS M~RONE• CHRYSOPS 2 3.1 43.0 0,7 
GREE'l SU'lFIS'"i LEPOMIS CYANELLUS 2 3.1 224,0 3,6 
WA~"''DUTH LEPm-1IS GULDSUS 2 3.1 366,0 5,9 
BLUEGILL LEPO~IS MACROCHIRJS 4 6.3 427.0 6,9 
BLACt< CR!\PPIE P~MOXIS NIGR01.1ACUL~TUS 2 3.1 27.0 o.4 
FRESrlW~TER 0~11"1 APLODINOTUS GRUNNIENS 5 7.8 1341.0 21,5 

------ -------.--
TOTAL 64 6223.0 
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SU~V~Y Ql\1 MiSSOURI RI 1/ER AT CALLAtJAY PLANT IN CALLA~IAY COUNTy, \..10. 

RELATIVE(!) APU~DA~CE AND ~EIG~TS FROM 2121/85 TO lll3/A6 

----------------ft--------------------------~------------~-----ELECTR::>FISHI"JG 

--------------
SITE NJ. 3 1.1AY 1985 fJAGE 1 

-~-------------~---~----•u----•a 
RELATIVE TOTAL RELATIVe 

C::>~V10\J "Jt'.~E SCIENTIFIC 'IJ~ME ~JlmBER AAUNDANCE WT ( G> WEIGHT 
------------------a---•• ~---------~--·---~--~------~-- ------ --------~ ------~-- ------~-~ 
LO'I.JG~OSf GAR LEPISOSTEUS OSSEUS 1 11 • l 130.0 10.7 
SHORP..J:JSE GA~ L~PISOSTEUS PLATOSTO~US 2 22.2 362.0 29,7 
G IZZ AR'l SHAD DJROSOMA CEPEDTANJM 4 44.4 40.0 3,3 
F~ESrlwATER D~U'-1 APLODINOTU~ GRUNNIE'IJS 2 22.2 686.0 56.3 

______ ,_._., 

TOTAL 9 !21"8.0 
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SURVFY ON ~lSSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO. 

qELATJ~EC~) AHUNDA~CE AND ~EIG~TS -~ fRO~ 2/21/85 TO l/13/86 

------------------·--------~--------•••---·-----w-----------•-
ELECTROFJSrli~G 

SITE NQ. 3 JU'JE 1985 PAGE 1 

-------------------------------- RELATIVE TOTAL RELATIVE 
C:)M'-10\l 'JA"1E SCIENTifiC \IA"1E \lUMBER ARUNDANCE WT (G) WEIGHT 

------------------------ --------~----~--·~-~~--~-~~~~- ------ ------~-~ -----~--- ·~----~-" LO\lG\JOSE G1\q LEPISOSTEUS OSSEUS 1 7.1 244.0 s.c; 
SHQRTNQSE Gl\~ LEPISOSTEUS PLATOSTO~JS 5 35.7 1710.0 38,9 
GOLDEYE HIOD0\1 ALOSOJDES 3 21.4 966.0 21.9 
~IVE~ CA~PSUCK:ER CARPIOOES CARPIO 1 7.1 782.0 17,8 
FRES·HvATER C>r<U"1 APLODINOTUS GRU\lNIE\15 4 28.6 699.0 15.9 

Ct-----.- ---------· TOTAL 14 4401.0 
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SURV~Y ON MISSOURI RIVtR AT CALLAdAY PLANT IN CALLAWAY COUNTY, MO. 

REL~TIVE(!) ARUNDA~CE AND dEIGHTS FRO~ 2/c1/85 TO 1/13/86 
-------------------------------------~~---------·--------------ELECTR:JFI5rli'JG 

SITE ~0. 3 JULY 1985 

------~---------·---~-----------

C0"1"10N 'Jfi'1E 

------------------------SHORTNDSE "A~ 
GIZZAR~ SHAD 
GOLDEYE 
~IVE~ CA~PSUCKER 
CHAN"JEL CATFISrl 
WHITE 3ASS 
BLJEGILL 
FRESrlWATER D~U~ 

SCIENT I F·I C 'J'AME 

------------~----·-~---~~-----LEPISOSTEUS PLATOSTOMJS 
DJROSOMA CEPEDIANJM 
HlODO'I ALOSOIDES 
CARPIDDES CARPIO 
ICTALURUS PUNCTATJS 
MORO"J~ CHRYSOPS 
LEPOMIS MACRDCHIRJS 
A~LODINDTUS G~UNNIENS 

TOTAL' 

RELATIVE 
NUMBER ABUNDANCE 

6 
1 
2 
1 
3 
4 
2 
2 

21 

---------28.6 
4.8 
9,5 
4.H 

14.3 
19.0 
9,5 
9.5 

TOTAL 
~IT (G) .., __ .., ____ _ 

c:!098.0 
258,0 
326.0 
108.0 

2925.0 
864.0 
170,0 
376.0 

---------
1125" 0 

Pt~GE 1 

RELATIVE 
WEIGHT 

--·----:!!!-.., 
29.4 
3,6 
4,6 
1.5 

4ltl 
12.1 
2.4 
5,3 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, 40. 

RELATIVE(~) AAUNDA~CE AND ~EIGHTS -- FR04 2121185 TO 1113186 

------------------------------~-----------------------------~-
ELECTRC>FISrli~G 

--------------
SITE NO. 1 AUGUST 1985 

-----~------------·~------------
CC>M'-10~ ~A"1E SCIENTIFIC \IA"1E 

RELATIVE 
~UMBER ABUNDANCE 

TOTAL 
WT (G) 

PAGE 1 

RELATIVE 
WEIGHT 

------------------------ ----------~-----~--~-~----~-~~ ~---·- --------- --------- ------~-~ LO\JG"lOSE GAR 
SHORTNC>SE GAR 
GIZZAR) SHAD 
GOLDEYE 
CARP 
RIVER CA~PSUCK:E.R 
SMALLMOUTrl BJFFALO 
CHAN~EL· CATF I Sf-i 
wHITE CRAPPIE 
FRESHWATER D~U'-1 

LEPISOSTEUS OSSEUS 
LEPISOSTEUS PL~TOSTOMJS 
OOROSOMA CEPEDIANJM 
HIODO"l· ALO~OIDES 
CYPRI~US CARPIO 
CI\RPIODES CARPIO 
ICTIOSUS BUBALUS 
ICTALJRUS PuNCTATJS 
PC>MOXIS ANNULARTS 
A0 LODINOTUS GRU~NIE~S 

TOTAL 

? 
6 
1 
4 
5 
6 
1 
1 
1 
5 

32 

6.3 
18.8 
3.1 

12.5 
15.6 
18.8 
3.1 
3.1 
3.1 

15.6 

J33.0 
21'+8.0 
210.0 
611.0 

5955,0 
'+411.0 

750.0 
'+78.0 
210,0 

1250.0 
________ ... 

16356.0 

2.0 
13.1 
1.3 
3.7 

36.4 
27.0 
4,6 
2q9 
1. 3 
7r.6 
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SJ~VEY 0~ ~lSSDURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTy, MO. 

RELATIVE(I) ABJND~~Cl AND ~EIG~TS -- fRO~ 2121/85 TO 1113/86 

----------------------------~-------------·-------------------
ELECTR)FISrli~G 

---------·----
SITE N). 3 SEPTEMBE~! 1985 PAGE 1 

------------------~------------- RELATIVE TOTAL RELt~TlVE 

C:>M'-10"-J ~A"1E SCIENTIFIC 'JAME \JUMBER ABUNDANCE WT(G) WEIGHT 

---------~-------------- ----------~----·-~----~~~---•- ------ ----·---- --~-~--•• o------~• CHESTNJT LAMPREY I:HTHYOMYZON CA~T~NEUS 1 1.0 26.0 LT o.4 
LONG~OSE.GAR L~PISOSTEUS OSSEUS 6 6.1 3045.0 7o5 
SHORTNJSE GA~ LEPISOSTEUS PLATOSTOMJS 4 4.0 1163.0 2.9 
GIZZAR) SHAD ODROSOMA CEPEDJANJM 57 57.6 13701.6 33.8 
GOLDEYE: HIODO'IJ ALOSOIDf5 1 1.0 77.0 0.2 
C.i\RP CYPRINUS CA~PIO 5 5.1 754-3.0 18.6 . 
RIVER C:ARPSUCI-(ER CARPIClOES CARPIO 9 9.1 1865.0 4.6 
BIGMDUTH BUFFALO ICTIOgus CYpRJNEL~US 3 3.0 7475.0 18,4 
BLJE C•\TFISH ICTALJRUS FURCATUS 1 1.0 403.0 leO 
wi-U TE 3ASS MORONE, CHRYSOPS 1 .1.0 200.0 o.s 
BLAC< CRAPPIE P~MOXIS NIGROMACULATUS l 1.0 203.0 0,5 
FRESrlWATER D~U'-1 A:lLQDINOTUS G~U"JNIE'JS lO 10.1 4829.0 11.9 

------- ----------TOTAL 99 40530.6 
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SJ~VfY 0~ MISSOURI 'RIVER AT CALLA~AY PLANT IN CALLAwAY COUNTY. MQ, 

RELATIVE(},) ArHJN:)fi'JCE AND tJEIG·HS -- FR0'-1 2/21/85 TO 1113/86 

-------------------------------~--------------------~~--------
ELECH~1F I Srll 'JG 

--------------
SITE NJ •. 3 CJCTOBER 1985 

-------------------------~-----~ RELATIVE 
C'JI-1"\0'J 'JA"1E SCIENTIFIC "JAME "JUMBER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
WT(G) WEIGHT 

--------------~--------- ------------~------~--~------- ------ --------- ~-------- --------~ CHESTNJT L~1.10k>EY 12HTHYOMYZON CASTANEUS 1 8,8 112.0 0,7 
GIZZARr:> SHAD OJROSOMA CEPEDIANJM 4 ll. 8 695.0 4,6 
GOLDEYE HIODO"J· ALOSOIDES 3 8.8 560.0 3.7 
CARP CYPRI"JUS CARPIO 4 ll. 8 6150.0 40.9 
RIVER CA'<PSlJCKER CARPIODES cARPIO 1 20,6 4980,0 31.1 
SMALLM1UTH dJFFALO ICTIOBUS BUBALUS 1 2.9 550.0 3.7 
GOLDEN REDHO~SE MJXOSTOMA ERYTHRU~UM 2 5.9 222.0 1,5 
SHORTHEA) REDHJRSE MJXOSTOMA MACROLED1DOTUM 1 2.9 480,0 3.2 
WHiTE '3ASS M)RONEI CHR~SOPS 1 2.9 122.0 o.s 
SAUGER S TI ZOS TED I 0~ CANA)E"JSE 1 2.9 345.0 2.3 
FRt.SHWATER DKIJ"1 APLODlNOTUS GRUNNIENS 7 20.n 832.0 5a5 

------ _ _. _______ 
TOTAL 34 15048,0 
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--- - ._. ._... - - - - - ._.. ._. ·- --
SURVEY ON MlSSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, ~0. 

RELATIVE(!) ARJNJA~CE AND WEIG~TS •q FRO~ 2/21/85 TO l/13/86 

--~-----~--------------~-------------~-----~-·---~--~~-------~ ELECTR:)FJ5'1l'JG 

SITE N:>. 3 'JOVEMBER 1985 PAGE 1 

~-------------~------~-~-------- RELATIVE TOTAL RELATIVE 
CD~'v10\J '\Ji\~E SCIENTIFIC 'JAME 'JUMBER ABUNDANCE WT(G) WEIGHT 

__________________ u _____ -------------------~-------~-- ------ --q•-·--~ -------~- -----~·-~ 

CHESTNJT LA"'';:>"'EY Y~HTHYOMYZON CASTANEUS 3 15.8 133.0 1.6 
GOLDEYE HI ODQ'J, ALOSO I DES 4 21.1 726.0 B.8 
CARP CYPRI'JUS CARPIO 2 10.5 soso.o 61.2 
i~ I VE ~ C.I\~PSUCKER CI\RPIODES CARPIO 2 10.5 1070.0 13.0 
SHORTH~A) ~EDHDRSF MJXOSTO"''A MACROLE~1DOTUM 1 5.3 302.0 3ii7 
FRES'i\~ATER D.:(U"' APLODINOTUS GRU~NIE~S f 36.8 968.0 11.7 

---------TOTAL 19 8249.0 
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SURVFY JN MlSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(%) ABJNDA~CE AND ~EIGHTS -- FRO~ 2121/BS TO 1/13/86 

--------------------------------------------------------------ELECTR~FISril~'; 

SITE 1\1::>. 3 JA~UARY 1986 

-------~-------~-----------~----

C~M"tO'J 'JA"'1E SCIENTIFIC \IA"'1E 
RELATIVE 

'JUMBER ABU'JDANCE. 
TOT~L 
WT ( 5) 

PAGE 1 

RELATIVE 
l~E I GHT 

------------------------ --------------~--~--~-~-----~~ --~~~~ --~---~-- -----~-~- ---~--~--
GIZZAR~ SHAD 
SHORTHEAD REDHORSE 

D::>ROSOMA CEPEDIANJM 
M:lXOSTOMA MACROLE:>•JDOTUM 

TOTAL 

] 

1 

4 

75.0 
25.0 

!:>4.0 
448.0 

-.. --------
:>02.0 

lo.e 
89,2 
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- ___ ,.......,__ __ ~.....,.-_.. . .-.._._ __ _ 
SURVFY 0~ MISSOURI RIVER AT CALLAdAY ~LANT IN CALLAWAY COUNTy, MO. 

RELATIVE<~) ARUNlA~CE ~ND ~EIGHTS -· FROM 2121185 TO 1113/86 

--------------------------------------------------------------
ELECTR::>FIS:ii~G 

SITE N::>. 4 F'£8qUARY 1985 

-------~----------·------------· 
C:lf.-1"10~ \lAME 

------------------------GIZZAR1 SHAD 
SHORTHEAD ~ED~ORSE 
~HlTE ~ASS 
FRESrlWATER D~UM 

SCIENTIFIC \lAME \lUMBER 

-----------------------~--~--- ------DlROSOMA CFPE0JANJM 4 
MJXOSTOMA MACROLE~IDOTUM 1 
M lRO~E~ CHRYSOPS 1 
APLODINOTUS GRUNNIENS 6 

TOTAL 14 

PAGE 1 

RELATIVE TOTAL RELATIVE 
ABUNDANCE WT (G) \<IE I GHT 
~-----~-- ~~~--~--- •-•w--~-~ 

28.6 232 .. 0 1 1 • ~ 
21. '-~- 872.0 41 .. 6 

7.1 388.0 lA,.S 
42.9 606.0 2RP9 

-~--~----
2090.0 
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SURvry 0~ MlSSOURI RIVER AT CALLAdAY PLANT IN CALLA~AY COUNTY, ~UG 

RELATIVE U,l A•1LJI\JDA'JCE AND tJEIG'-HS FRO~ 2121185 TO 1113186 

---------~--~-------------------------~-------·~---··~--~-··~~ 
ELECTR~FJSril\IG 

--------------
SITE NO. 4 '-'!At<(Crl 1985 PAGE 1 

-------------------------------- RELATIVE TOTAL RELATIVE 
C~M"10'J \1Ai.1E SCIENTIFIC 'M"1E \lUMBER AHUNDANCE vJ T ( G) WEIGHT 

------------------------ ----------·~-----~~-~--~------ ~-~-~~ --------- ---~----- ~-~--~"-~ LO\IG\IOSE GAR L~PISOSTEUS OSSEUS 1 l.H '+tJ2.o s.,., 
GIZZARJ SHAD DOROSOM~ CEPEJIANJM 4 7.3 1079.0 13.2 
GOLD EYE HIODO'-.J. ALOSOIDES 3? 58.2 '2910.0 35c5 
RIVE~ CARPSUCKER CARPIODES CARPIO 1 1. 8 5'+.0 0,7 
SMALL~OUTH BuFFALO ICTIOBUS BUBAL!JS l 1. 8 518.0 6a3 
c~iAN'JEL CAT f. ISH ICTALURUS PUNCTATJS 1 1.8 53.0 0.6 
~oJHITE 3ASS MORONE CHRYSOPS 3 s.s 925.0 llo3 
FF~E::Srl\~AT ER D;:W'-1 A~LODINOTUS GRU\INIE\15 12 21.8 2202.0 26,8 

----------TOTAL 55 8203.0 
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SUQVFY 0~ MISSOU~I RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO. 

RELATIVE(~) ARUN~A~CE AND ~EIG~TS --FRO~ 2/21/85 TO 1/13/86 

-----------------------------------~--------------------~---0-ELECTRJFJSd!\J(; 

----~----·----

SITE NJ. 4 AP:<IL 19B5 

--------~----------~-------~----

C0\.1"10'11 'Jl\1.1E 

SHOR TNJSE ;,;1-q 
GIZZAR:> SHAD 
GOLD EYE 
GREE\J SU\JFIS~ 
ALUF.3ILL 
W~ITE CRAPPIE 
ri.{ES-iWI'\TER D~ll\.1 

SCIENTIFIC \JAI.1E 

---~--~-------------~-----~---LEPISOSTEUS PLATOSTOMUS 
DJROSDM~ CEPEDI~NJM 
HIODO~ ALOSOIDES 
LEPOMIS CYANELLUS 
LEPOMIS MACROCHTRJS 
POMOXIS ANNULARIS 
ADLODINOTUS GRUNNIENS 

TOTAL' 

RELATIVE 
'JU~18ER AAUNDANCE 
------ -----~---

1 1o.o 
5 16.7 

12 40.0 
1 3.3 
2 6.7 
2 6.7 
5 16.7 

]0 

TOTAL 
wT (G) 

_, _____ II!Oi __ 

dY:>o.o 
365.0 

1027.0 
114.0 
299.0 
405.0 
270.0 

---· .. -- .. ~ 
s~t3o.o 

PAGE 1 

RELATIVE 
wEIGHT 

__ ..,.. ___ ,a: ..... 
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SURVfY 0~ MlSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

RELATIVE<~) AAJ~)A~CE AND ~EIG~TS -- fRO~ 2121185 TO l/13186 

------------------------~~------------------~-~~--~-~-~-·~-~~--
ELECTR~fJSrllNG 

---------------
SITE NCI. 4 "1AY 1985 

--~--~---~---------------------- RELATIVE 
CCIM"10N 'Jl\~E SCIENTIFIC 'J~ME ~UMBER AAUNDANCE 

PAGE 1 

TOTAL RELATIV~ 
WT( G) WEIGHT 

-----------------~------ ----------~-~-------~-~~----~- ------ --------- --------- -----~·-~· SHORTNCISE lll\~ LEPISOSTEUS PL~TOSTOMUS 3 4?..9 ~6}1.0 60,6 
CA~P CYPRINUS C~RPIO 1 14.3 49.0 1,8 
FLAT~EAO CATFISH PYLODICTIS OLIVARIS 1 14.3 437,0 16t4 
fRES-iWATER D~U"1 APLODINOTUS GRUNNIENS 2 28.6 561.0 21,1 

---~---..,-TOTAL• 1 26SB.o 
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SURVEY ON MISSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY, ~0, 

RELATIVE<%> AHU~DA~C~ AND ~EIG~TS -- FROM 2/21/85 TO 1113/86 

------------~-------------------------~-------~---------------
ELECTR~FISHI'J(; 

SITE NO, 4 JU·'4E 1985 

-------~~----------------------· RELATIVE 
COM'-10\l ~A"1E SCIENTIFIC ~AME NUMBER ABUNDANCE 

PAGE l 

TOTAL . RELATIVE 
WT (G) WEIGHT 

------------------------ -~--~---~-----------~~-~~----- ------ --------- --------- --------~ CHESTNJT LAf-1PREY ICHTHVOMYZON CASTANEUS l ?.5 13.0 LT o.~ 
LO'JG'JOSE GAR LEPISOSTEUS OSSEUS 1 2 [-,:;, .100.0 0,4 
SHORTNOSE GAR LEPISOSTEUS PLATOSTOMJS 10 25,0 3617.0 16.,2 
GIZZARD SHAD DOROSOMA CEPEDIANJM 8. 20,0 1471.0 616 
GOLOEYE HIODO~ ALOSOIDES 2 5.0 82.0 0,4 
CARP CYPR I ~US CM<P I 0 ···-. ....... 6 15,0 7896,0 35,4 
RIVER CA~PSUCKER C4RPIODES CARPIO 1 17.5 6829.0 30.6 
CHAN'JEL: CATFISH ICTALUHUS PUNCTATJS 1 2.5 1050,0 4.7 
wHITE 3ASS 1·1JRONE: CHRYSOPS 2 s.o 751,0 3.4 
WHITE CRAPPIE POMOXIS ANNULARIS 2 s.o 474,0 2.1 

-- .. ------
TOTAL 40 ?i:!283,0 
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S~RVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~0. 

RELATIVE<~> A8JNJA~CE AND ~EIG~TS -- FRO~ 2/21/85 TO 1/13/86 

--~---------------------·------~---~------·-~--~-------------~ ELECTR::>FISHI\IG __ ..., __________ _ 

SITE N:l,. 4 JULY 1985 PAGE 1 

--~------~-------------·-------- RELATIVE TOTAL RELATIVE 
COMMO\J 'J,"! '1E SCIENTIFIC \IA'-1E \lUMBER ABUNDANCE I'IT (G) WEIGHT 

-----------------------0 ~---------·----------·~~-----~ -~---~ --------· ~-----~~~ -~--~-·~· 
LO'JG~OSE GAR LEPISOSTEUS OSSEUS 1 5.9 looo.o 18.5 
SrlDRTN:>SE GA~ LEPISOSTEUS PL~TOSTOMUS 7 41.2 2552.0 46.4 
GOLD EYE HIODO\J ALOSOIDES 1 5.9 70.0 1. 3 
CI\RP CYPRI\JUS CARPIO 1 5.9 483.0 ~.s 

RIVER CARPSUCKER CARPI::>DES CARPIO 1 5.9 617.0 11.2 
FLAT~EAD CATFISH PYLODICTIS OLIVARIS 1 5.9 190.0 3 .. 5 
I'JHITE 3ASS M:.>RONE' CHRYSOPS 1 5.9 60.0 1. l 
BLUE31LL LEPOMIS MACROCYIRJS 1 5.9 82,0 1.5 
HLACr< CRAPPIE POMOXIS NlGROMA.CU~~TUS 1 5.9 186.0 3.4 
FRES'"iW AT ER D.RU"1 ADLODINOTUS GRU\JNIENS 2 11.8 261,0 4.7 

"!"'~ ... --- ........... -- .. 
TOTAL 17 5501.0 
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S~RVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTYt MOo 

~ELATIVE(%) ARUNDA~CE AND ~EIGrlTS •• FRO~ 2/21/85 TO 1/13/86 

--------------------------~-----------------------------------
ELECTR::>FISrli~G 

SITE N:>. 4 AUGUST 1985 

~------------------------------- RELATIVE 
CC>~~ON ~AI.1E SCIENTIFIC ~~ME "JUMBER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
WT(G) WEIGHT 

-------------~---------- ------------------~~-~~~~~--~- o-•--- Q-------- --------~ ------~-~ 
LO~G'JOSE GAR LEPISOSTEUS OSSEUS 2 25.0 43b5.0 '·9. 7 
SHORTN::>SE GAR LEPISOSTEUS PLATOSTOMUS 2 25.0 1125,0 12.8 
GOLD EYE HTODO~, ALOSOIDES ?. 25.0 690.0 7,9 
CARP CYP~l'IUS CARPIO 1 12.5 1450.0 16.5 
RLUE CATF"IS"i ICTALJRUS FURCATUS 1 12.5 1150.0 13.1 

________ .., 
TOTAL' 8 B7Bo.o 

:r:< 
l:g 

CD 
~ 
P.o 
1-'· 
:>< 

C1 . 
N 

() 
0 
~ 
rt 

P.o 

t:l 
I 

Ul 
1-' 



SiJRVF"Y ::>r-..J MlSSOURI RIVER Al CALLAI/AY PLANT IN CO.LLAWI\Y COUNTY'> MO. 

~EL~TIVE<I> ARJN~A~CE AND ~EIG~TS FRO~ 2121/AS TO 1113/86 

-----------------------------~--P-0-----~--~-~-------~--------
ELECT R ::>F I S ti I 'J r; 

SITE NJ. 4 5EPTH1t3E~' 1985 

--~------------------------~----
C::l'-11.10~ 'JA"'1E SCIENTIFIC \lAME 

RELATIVE 
\lUMBER AAlF..JDANC£ 

TOTAL 
WT (G) 

PAGE 1 

RELATIVE 
wt:IGHT 

------------------~----- ---------------------~-------- --~--~ --------- --------- ---------CHESTNJT LA"''PREY 
L:)"!G \lOSE GAR 
SHORTN::>SE GA~ 
GlLZAR1 SHAD 
GOLf)EY:: 
CARP 
RIVEi< CA~PSUCKER 
CHAN'lEL C!\TFIS"i 
..JHITE 3ASS 
F RES '"i \i AT E R D ~ U '1 

IrHTHYOMYZON CASTANEUS 
LEPISOSTEUS OSSEUS 
LEPISOSTEUS PLATOSTOMJS 
D::>ROSOMA CEPEDIANJM 
HIODO\Jt ALOSOIDF:S 
CYPRI\JUS CARPIO 
CARPIOOES CARPIO 
ICTALURUS PUNCTATJS 
M::>RONE, CHRySOPS 
APLODINOTUS GRU\jNJE\IS 

TOTAL' 

l 
3 
1 
1 
4 
?. 
] 

1 
1 
4 

23 

4.3 
13.0 
13.0 

4,.3 
17.4 
8. ·r 

13 .. 0 
4.3 
4.3 

17.4 

25.0 
1850.0 
1062.0 
460.0 
"137.0 

1801.0 
2206.0 
822.0 
214,0 
900.0 

0----~---
]0017.0 

o.~ 
18.4 
10.5 
4.6 
7,3 

17,9 
21.9 
8,2 
2.1 
All9 

:t" 
1'-c ,:o 
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::J 
p_, 
f.J. 
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SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY• MO, 

RELATIVECI) AHUNDA~CE AND ~EIG~TS -· FRO~ 2/21185 TO 11.13/86 

--------------------Q----------------------~----------------p~ ELECTRJFJSrll ~(; 

--------------
SITE N:>. 4 JCTOBER 1985 

------------------·--------~---- RELATIVE · TOTAL 
C:>M'-10"-J 'JA."'E SCIENTIFIC \fAME \lUMBER AAUNDANCE WT(G) 

PAGE 1 

RELATIVE 
WEIGHT 

------------------------ ------------------~-~---~----- ---~-- -~-·----- ----~---- ------~--LO'JG\lOSE GAR l~PISOSTEUS OSSEUS ] 3.6 1574.0 7.J 
SHURTN:>SE GA.~ LEPISOSTEUS PLATOSTOMUS 1 1. 2 296.0 1. 4 
GIZ?AR) SHAD D:>ROSOMA CEPEDIANJM 66 "lB. 6 12650,4 SA.,7 
GOLOEYE HIOD0\1 ALO?OIDES 3 3.6 488.0 2,3 
RIVER CA~PSUCt<ER C~RPIODES CARPIO 1 3e6 2300.0 10,7 
':1LUE CATFlSf-i ICTALJRUS FURCATUS 3 3.6 2218.0 10.3 
CHAN\IEL CATFIS>-i lCTALJRUS PUNCTATJS 1 1.2 1050.0 4.9 
WHITE CRAPPIE P::>MOXIS ANNULARIS 1 1. 2 237.0 1.1 
FRESrlWATER D~LJ'-1 ADLODINOTUS GRU~NIE~S 3 3.6 752.0 3o5 

-.. --..... ----~------TOTAL' 84 ?l5t>5.4 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

RELATIVf(~) ABU~DA~CE AND ~EIGHTS -- FROM 2/21/85 TO 1113/86 

------------------------------------·----------~--------~-----ELECTR::lFISrii~G 

---------------
SITE N::>. 4 ~01/EMHER 1985 

--------------------------------
C::l'-1"101\J 'JA "1E SCIENTlfTC ~·AME 

RELATIVE 
"JUMBER ABUNDANCE 

TOTAL 
WT(G) 

PAGE 1 

.RELATIVE 
WEIGHT 

------------------------ -----~------------------------ ---------------- -------·- ------·--GIZZARO SHAJ 
GOLDEYE 
FRESrlWATER DRU"1 

DOROSDMA CFPEDIANJM 
HIODO"' ALOSOIDES 
APLODINOTUS GRU~NIENS 

TOTAL 

1 
1 
1 

.... ---- ... 
3 

33,3 
33.3 
33.3 

2~0.0 
250,0 
265.0 

_., __ .. ,. ... _ 
7::l5,o 

:n ,a 
33,1 
35.1 

:x:-
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p. 
1-'· 
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----------~--------



SURVEY ON MISSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY• MO. 

RELATIVE(~) ARJNDA~CE AND ~EIGHTS -- fROM 2/21/85 TO 1/13/86 

-----~---~------~-----------~------~-------0-------·----------
ELECTRQf}SHI~G 

~-------------

SITE NO. 4 JA\IUARY 1986 PAGE l 

-------------------------------~ RELATIVE TOTAL RELATIVE 
C::>M'-10~ ~t1'-1E SCIENTifiC ~AME 'lUMBER ARUNDANCE WT(G) WEIGHT 

-------------~---------- --------------------~------~-- ------ --------- --------- ------~-- . GIZZAR) SHAD DOROSOMA CFPEUIANJM 15 83.3 268.0 1i',8 
GOLDEYE ~HODO~ ALOSOIDES 1 5.6 120.0 14.7 
EMERAL!) SHINER NOTRQP,IS ATHERINOIDES 1 5.6 4.0 o.s 
FLAT,1EAD CATFISH PYLODICTIS OLIVARIS 1 5.6 424.0 52.0 

------- .---------TOTAL 18 816.0 
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SURVFY ON MlSSOURl RIVER AT CALLA~AY. PLANT IN CALLA~AY COUNTy, MO, 

RELATIVE(I) AHUNJA~CE AND ~EIG~TS -- FRO~ 2/21185 TO 1113/86 

-----------·----------~---------------------------------------ELECTR:lFISrliNG -----... ·-------
SITE N~. 5 FEtFWARY \985 

----~-------------·-~---~------- RELATIVE 
C:lM"10N NA"1E SCIENTIFIC 'JiA~E \!UMBER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
WT (G) WEIGHT 

---------~-------------- -------------~-----~---------- ~---~- --------- --------- --------· GIZZAR) SHAD DJROS:lMA CfPEUtANJM 5 so.o 796,0 ??,8 
CARP CYPRI'IUS CARPIO 1 10.0 1725.0 49,4 
SHORTHEAD REDHORSE -. M:lXOSTOMA MACROLE~1DOTUM 1 10.0 652.0 18,7 
FRESr1WATER D~U'-1 A~LODINOTUS GRU"~IENS 3 30.0 318.0 9el 

----------TOTAL lo 3491.0 
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SU~V~Y 0~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTy, MO. 

RELATIVE<~> A4UNDA~CE AND ~EIGHTS -- FRn~ 2/21/85 TO 1/.13/86 

--------------------------------------------------------------
ELECTR3FISrll~G 

SITE NJ. 5 "lARCH 1985 PAGE 1 

------------------~-·-~-----~--- RfLA TIVE TOTAL RELATIVE 
CJ~1"10~ ~A \1E SCIENTIFJC \JA~E 'lUMBER ABUNDANCE wTCGl WEIGHT 

---~--·----~------------- -------------------~~--------- ----~- --------- -----~--- ------·--CHESTNJT LA~~REY ICHTHYOMYZON CASTANEUS 8 9.3 97.0 o~~ 
SHORTN:>SE GA~ LEPISOSTEUS PLATOSTOMJS 2 2.3 958.0 It • 4 
GIZZAR) SHAD DJROSOMA CEPEDIANJM 7 8.1 1742o0 7.9 
GOLDEYE HIODO~ ALOSO!DES 35 40.7 2452.0 11.1 
CAQP CYPRI~US CARPIO 4 4.7 10250.0 46,5 
RIVE~ CA~PSUCKER CARPIODES CARPIO 6 7.0 764.0 3.5 
SHORTHEAD ~lJHDRSF t~ :lXOS TOMA MACROLE :J;I DO TUM 1 1. 2 351.0 1.6 
8LUE CATFISI-i ICTALURUS FURCATUS 2 2.3 1461.0 6.6 
wHITE ~ASS MJRONE CHRYSOPS 3 3.5 666,0 3,0 
~>JHITE CRAPPIE POMOXIS ANNULARIS 1 .. 1. 2 292.0 1 '3 
FRESri!;JATER DRUM A~LOOINOTUS GRUNNIENS 17 19.8 2988,0 13.6 

·----- ____ ., __ ., .. 
TOTAL 86 ?202lc;O 
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SLJRVFY Ot-.1 MISSOURI RIVER AT CALLA/lAY ::>LANT IN CALLA~JAY COUNTY, "'10u 

~ELATIVE(!) A~JNDA~CE AND ~EIG~TS -- FRO~ 2/21/85 TO l/l3/8h 

------------------------------------------·-------------------ELECTROFtSrli'JG 

SITE NO. 5 AP><IL 1985 

--------------------·-----~~----
C041.10"J 'Jt1"1E SCIENTIFIC 'JA~E 

RELATIVE 
\JUMAER ARUNDANCE 

TOTAL 
WT (::;) 

PAGE 1 

RELATIVE 
WEIGHT 

------------------------ ------------------------------~ ------ ~-------~ --------- --q----~-CHESTNJT LA~·PREY 
5fi0RTN~SE GA~ 
GIZZAR) SHAD 
GOLDEYr::: 
CA~P 

~IVF.:R CA~PSUC~<,ER 
i·~riiTE gASS 
vJHITE CRAPPIE 
FRESrlWATER DRU\.1 

ICHTHYOMYZON CASTANEU5 
LEPISDSTEUS PLATOSTO~JS 
OJROSOMA CEPEDIANJM 
HIODO'J ALO~OIDES 
CYPRI'JUS CARPIO 
CARPIOOES CARPIO 
~DRONE CHRYSOPS 
POMOXIS A\JNULARIS 
APLODINOTUS GRUNNIENS 

TOTAL 

4 
2 
5 

29 
3 
1 
1 
1 

16 

--.----
62 

6.5 
3.2 
8.1 

46.A 
4.8 
1. 6 
1 D 6 
1. 6 

25.8 

1oo.o 
1+26.0 
460.0 

4377.0 
5475.0 

21.0 
48.0 

136.0 
1955.0 

__ 41Qo __ ,. __ • 

ll!9g8.0 

o.8 
3.3 
3~5 

33$7 
42.1 
0.2 
0.4 
1. 0 

15.0 
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SURVEY ~N MISSOURI RIVER AT CALLAdAY PLANT IN C~LLAWAY COUNTY~ MOo 

RELATIVE(!) ARUNDA~CE AND ~EIG~TS -- FROM 2/21/85 TO l/13186 

--------------------·-----------------------~-------------~---
ELECTR3FISHI~G 

--------------
SITE N:1. 5 '-1A'( 1985 

----------------·--~~-----------
COM1.10N ~AI.if SCIENTIFIC \lAME 

RELATIVE 
'JUMBER ABUNDANCE 

TOTAL 
W T <G) 

PAGE 1 

RELATIVE 
WEIGHT 

------------------------ ---------~---------~~--~~~--~~ ~-~--- --------- --------- ------~--SHORTN3SE' GA~ LEPISOSTEUS PLATOSTOMUS ? 66.7 a257.0 54,5 
RIVER CA~PSUCKER CARPIODES CARPIO 1 33.3 1051.0 45,5 

____ .. ___ __ 

TOTAL 3 2308.0 
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SJRVtY 0"1 t-llSSOURI RIVER AT CALL-'~dAY PLANT IN CALLAWAY COUNTY, ~10. 

RELATIVE<~> AgJ~Da~cE AND ~EIG~TS -- FROM 2/21185 TO 1113/86 

--------------------~--~------------------------------~-~-----ELECTROF I s-q ~r, 

SITE t\JO. 5 JU'JE 1985 

--------------------------------
COM'-10~ \JAIIIE SClEt\JTIFTC ~lAME 

RELATIVE 
\JW1BEI~ ABUNDANCE 

TOTAL 
WT (G) 

PJ\GE 1 

RELATIVE 
WEI miT 

------------------~----~ --------------------~-~-----~- ·----- --~------ --------- --------· 
LO~G~OSE GAR 
SHORTt\JJSE GA~ 
GIZZAR) SHAD 
GOLD EYE 
CARP 
RIVER CA~PSL.JCKER 
WHITE 3ASS 
FKES"'iWATER DRU1.1 

L~PISOSTEUS OSSEUS 
L~PISOSTEUS PLATOSTOIIIUS 
DJROSOMA CEPEDTANJM 
HI ODD\J• ALOSO I DES 
CYPRl'JUS CARPIO 
CARPIODES CARPIO 
MORONE· CHRYSOPS 
A~LODINOTUS GRU~NIENS 

TOTAL· 

? 
4 

16 
5 
3 
2 
1 
·~ 

36 

5.6 8'19.0 
11.1 1449,0 
44.'+ 3563.0 
13.9 558.0 
8.3 3975.0 
S.6 1322.0 
2.8 419.0 
8.3 1564,0 

----------11729.0 

6.4 
10.6 
26.0 
4.1 

29.0 
9,6 
3.1 

11.4 
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SURVfY ON MISSOURI RIVER AT CALLA~AY ~LANT IN CALLA~AY COUNTY, MO. 

RELATIVE<~) AHUNJ6~CE AND WEIG~TS -· fRO~ 2121/85 TO 1/13/86 

--------------------------------------~--------------------~·· 
ELECTR~fiS~l~G 

SITE NJ. 5 JULY 19135 PAGE 1 

-------~-----------------------~ RELATIVE TOTAL RELATIVE 
cor.,..,o~ ~~"1E SCIENTifiC ~A"'1E ~UM~ER ABUNDANCE wT<Gl WEIGHT 

------------------------ -----~~---~~-~---------------- -~---- ---·~---- --------- ------·-· SHQVEL ~OSE S TU~GEn ~~ SCAPHIRHYNCrlUS PLATORYNCHUS 1 12.5 63H.O 9.~ 
LONG~OSE GA~ LEPISOSTEUS OSSEUS 1 12.5 123.0 1. 8 
GOLOEYE HIOD0'\1 ALOSOIDES 1 12.5 61.0 0.9 
CARP CYPRI~US CARPIO 1 12.5 3450.0 49.8 
FLATHEAD CATFISH PYLODICTIS OLIVARIS 1 12.5 1800.0 26.0 
wHITE CRAPPIE POMOXIS ANNULARIS 1 12.5 298.0 4.3 
FRESrlWATER D~L.I'-1 ADLODINOTUS GRUNNIENS 2 25.0 551.0 e~o 

------ ---------TOTAL: 8 ~921.0 
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SU~VFY J~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MOo 

QELATIVE(~) ARJNOA~CE AND ~EIGrlTS -· FRO~ ?/21/85 TO 1/13/86 

-----------------------------------~----------------------~---
ELECTRC>FISril~G 

SITE NO. 5 AUGuST 1985 
-~---~----------------------~-~- RELATIVE 

C::>M..,ON 'J!\"1E SCIENTifiC \lAME 'JlH·18ER AAU"'OANCE 

PAGE 1 

TOTAL RELATIVE 
WT(G) WEIGHT 

--------------------·--- ------------~·--------------~- ----~- ---~----- -~---·--- --------~ LO"lG\lOSE GAR L~PISOSTElJS OSSEUS 3 27.3 492.0 18,r:; 
SHORTN:lS:: GA~ L£PISJSTEUS PLATOSTOMUS 3 .. 27.3 1176.0 44.3 
GOLDEYE HIOOON' ALOSOIDES 4 36.4 919.0 34.6 
FRESrlWATER DRU"t A~LODINOTUS GQUNNIENS 1 9.1 68.0 2.6 

-------..... 
TOTAL 1 1 c6~5.0 
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SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

RELATIVE(!) AAJNOA~CE AND ~EIGHfS -~ FROM 2/21/85 TO 1/13/86 

--------------------------------------------~---~-------------
ELECTROFIS~I~r; __________ .,.. __ _ 

SITE NO. 5 SEPTEMBE~ 1985 

-------~-------~----·-----------
C3M1.10N Nl\1.1E 

-------~----------------LO'JG'lOSE GAR 
GOLD EYE 
CARP 
qiVER CA~PSUCKER 
CHAN\IEL CATF'IS"i 
FRES~Wl\TEq O~U'-1 

SCIENTIFIC \J'AME 
-~~-~-~-··~--~~-~·--~-·~~·~---
LEPISOSTEUS OSSEUS 
HIODO\J llLOSOILJES 
CYPRI~US CARPIO 
Cl\RPIODES CARPIO 
ICTALURUS PUNCTATJS 
APLODJNOTUS GRUNNIENS 

TO TAL' 

RELATIVE 
~UMBER ABUNDANCE 
... "!!.~ .................. -~ .. 

1 3. 8 
6 23.1 
1 3.8 
5 19.2 
?. 1.l 

11 42.3 . 

11111!--~--

26 

TOTAL 
WT (G) ... -- ... --.-

270,0 
673.0 
900,0 

1804.0 
1720.0 
2691.0 

----- ... --.. 
aosa.o 

PAGE l 

RELATIVE 
WEIGHT ------·-·· 

3.~ 
8,4 

11,2 
22,4 
21,3 
33.4 
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SURVEY 0~ MlSSOU~I RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(I) AH~NDA~CE AND ~EIGHTS -- FRO~ 2/21/85 TO l/13/86 
------------------------------~-----------------~-------~~-~--
ELEC TR~F J s·11 'JG 

--------------
SITE NO. 5 :-JCTOBER 1985 

--------------------------------
CC>~~ON \IA~E SCIENTIFIC 'JA"1E 

RELATIVE 
'\lUMBER AAUNDANCE 

' 

TOTAL 
WT(G) 

PAGE 1 

RELATIVE 
WEIGHT 

------------------------ ----------------~--~---~-~--~- -~~Q-- ~~-~-~~-- ---~--~·- --~-~--~-~ 
ChESTNJT LA"1PREY 
LO'JG\JOSE GAR 
SHORTNClSE G.\~ 
GIZZAR') SHAD 
GOLDEYE 
CARP 
GRASS CI\~P 
RIVER CA~PSLJC-<ER 
S"'lALLM)lJTH BJFFALO 
SHORTHEAD ~EQHORSE 

I~H~HYOMYZON CASTANEUS 
LEPISOSTEUS OSSEUS 
LEPISOSTEUS PLATOSTOMJS 
DJROSOMA CEPEDIANJM 
HIODO'J ALO~OJDES 
CYPRI'JUS CARPIO 
CTENODHARYNGODON !DELL~ 

CI\RPIODES CARPIO 
ICTI08US BUBALUS 
MOXOSTOMA MACROLEPJDOTUM 

TOTAL 

1 
2 
1 

87 
2 
1 
l 
1 
1 
1 

------
9!1 

1 • 0 
2.0 
1.0 

88e8 
2.0 
1.0 
1 .. 0 
1.0 
1.0 
1.0 

32.0 
4320.0 

271.0 
)8428.8 

"704.0 
3400 .. 0 
4850.0 

705.0 
1425.0 
718.0 

------=- .. -=---
3t..8=>3.8 

LT o.l 
1?.4 
o.B 

52.9 
?.,o 
9.8 

11.9 
2.0 
4.1 
2.1 
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SURVEY J~ ~ISSOURI RIVER AT CALLArlAV PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(!) ABUNDA~CE AND ~EIG~TS -- FROM 2/21/85 TO 1113/86 

------------------~---------~------·-~---~-~---------~-~----~-ELECTR:>FISdl\JG 

SITE N::>. 5 \IOVnlBER 1985 PAGE 1 
-------------------------------~ 

RELATIVE TOTAL RELATIVf 
COM"10!\J \I/\"1E SCIENTIFIC ~AME \lUMBEr~ ABUNDANCE WT(G) WEIGHT 

------------------------ -----~-----~--·--~------~--~·- -~---- ·-~-----~ -~~w••--~ -~~---~-~ 
PADDLE~=" ISH PlLYO~ON SPATHULA ) A.3 3200.0 40~4 
GIZZARD SHAD DJROSOMA CEPEDIANJM ~ 2 16.7 705,0 8,9 
GOLOEYE HIOOO\J ALOSOJDES 7 58.3 1339,0 1A,9 
MOONEY~ HIODO'J TERGISLJS 1 8.1 80.0 1. 0 
SMALLMlUTH BUFFALO ICTIOdUS BUBALUS 1 8.3 2600.0 32.8 

... ______ _ 
TOTAL 12 1924.0 
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SURVEY ON MISSOURI RIVER AT CALLANAY PLANT IN CALLAwAY COUNTY, MO. 

RELATIVE(%) ARU~OA~CE AND ~EIGrlTS -- FROM 2121/85 TO l/13/86 
---------------~~-~~---------~-----~ .. ~~~-·~~~~~~~~~-~~~~~~-~--
ELECTROFISrli\JG 

--~------------
SITE N3. 5 JA"'iUARY 1986 

--------------------------------
C::>M\10\1 \IA"1E SCIENTIFIC \l'AME 

REL.ATIVE 
~UMBER ABUNDANCE 

TOTAL. 
WT ( G•) 

PAGE - 1 -

.. RELATIVE ... 
WEIGHT 

-------~------~--------- -----~-~---~-~--~-~~~-~-~~---- --~--~ --~~~-·~~. ----~--·-------~--8•---GIZZARJ SHAD DOROSOMA CFPE0IANJM 5 100.0 78.o oo.o 

-~--- ... ----·---· TOTAL.: .5 18.o 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

~ELATIVE<!l ABJNDA~CE AND ~EIG~TS -w FROM 2/21/85 TO 1/13/86 

--------------------------------------------~-----·-----------
ELECTR3FIS·1I~G 

------------ .. -
SITE NJ. 1 S:>R!NG SEASO~ 

------------------------------ RELATIVE 
C~'-1·10N \jl\"1£ SCIENTIFIC 'JAME ~UMBER ABUNDANCE 

PAGE 1 

TOTAL RELATIVE 
WT ( Gl WEIGHT 

----------------------~- ~----~-----·~-~-----~--~·---~~ --~-·- ---·----- -~--·-~-~ -~---~·-~ 
CHES TN.JT LA'-1PREY ICHTHYOMYZDN CASTANEUS 1 0.2 8,0 LT o,l 
LONG~OSE GAR LEPISOSTEUS OSSEUS 5 1 • 1 1229.0 1 '9 
SHORTN:lSE GA~ LEPISOSTEUS PLATOSTOMJS 25 5.6 9740,0 15,4 
GilZAR') SHAD DJROSDMA CEPEDIANJM 120 26.8 9307,8 14.8 
GOLOEYE HI ODD~· ALOSO I DES 72 16.1 6254,0 9,9 
MOON EYE HIOD0\1• TERGISUS 1 0.2 116.0 0,2 
CARP CYPRINUS CARPIO 9 2.0 13710.0 21.7 
RIVE~ CARPSUC~ER CARPIODES CARPIO 3 o. ·r aoo.o 1. 3 
SMALLM~UTH BJFFALO ICTIOBUS BUBALUS 1 0.2 718,0 1.1 
BIGM:lUTH BUFF.l\LO ICTIOBUS CYPRINELLUS 1 o.2 2375,0 3.8 
BLACr<: 3ULLHEAD ICTALURUS MELAS 1 0.2 552.0 0,9 
CHM"~EL< CATFIS~ ICTALJRUS PUNCTATJS 5 1.1 1141.0 1.8 
l-'iHITE 3ASS M::lRONE, CHRYSOPS 11 2.5 1442.0 2,3 
BLUEGILL LEPOMIS MACROCHIRJS 5 1. 1 308.0 0,5 
LARGEMOUTH BASS MICRO~JERUS SAL~OIDES 2 0.4 1428.0 2,3 
WHITE CRAPPIE POMDXIS ANNULARIS 3 0.7 1117.0 1,8 
Ff.~ESrlWA T ER D~U'-1 A:>LODINOTUS Gi-<UNNIENS 18] 40.8 12803.6 ?0•3 

........... _____ .. ___ _ 
TOTAL c48 630ot9.4 
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SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO, 

RELATIVE(~) ABuNDA~CE AND ~EIGYTS ·- FROM 2121185 TO 1113186 

-------~--~----~~---~--~------------~~----~---~----~----------
ELECTR~FISrliNG 

---------.-----
SITE "JD. 1 SJM'1ER SEASON 

------------------------------
COM'-10\1 ~i\"1E SCIENTIFIC "JA"1E ~UMBER 

------------------------ ~-----~-~---~~-~-~~-~~~~~---~- ~-----CHESTNJT LAt.1;lREY 
LONG~OSE GAR 
SHORTNOSE GA~ 

AMERICAN EEL 
GIZZARD SHAD 
GOLDEYE 
CARP 
~I VE~ CA~PSlJCK ER 
BLUE CATFISH 
CHANNEL CATFISH 
FLAT~E~D CATFISH 
FRES"'WATER D~U"1 
SPOTTED BASS 

ICHTHYOMYZON ChSTANEUS 
LEPISOSTEUS OSSEUS . 
LEPISOSTEUS PL~TOSTOMUS 
ANGUILLA ROSTRATA 
DOROSOMA CEPEDIANJM 
HIODON ALOSOIDES 
CYPRINUS CARPIO 
CARPIDOES CARPIO .. 
ICTALURUS FURCATUS 
ICTALURUS PUNCTATJS. 
PYLODICTIS OLIVARIS 
APLODINOTUS GRUNNIENS 
MICROP:TERUS PUNCT JLATLJS 

TOTAL 

1 
6 

24 
1 
2 

26 
5 
3 
1 

.1 
5 

25 
1 

--·---
101 

PAGE 1 

RELATIVE TOTAL RELATIVE 
ABUNDANCE W T ((;,) WEIGHT 
--~~~·-~~- ~·-----~~ ------~-~ 

1.0 14.0 LT o.}. 
5.9 1220.0 4,0 

23.8 7392.0 24,1 
1,0 480,0 1,6 
2.0 640,0 2.1 

25.7 3517.0 u.s 
s.o 7212.0 23,5 

. 3.0 . 2152,0 7.0 
1.0 316,0 1.0 
1.0 568,0 1;9 
5,0 3040,0 9,9 

24.8 3886,0 12,7 
1.o 192.0 0,6 

----------30629,0 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

~ELATIVE(~) ABUNDA~CE AND ~EIGHTS -· FROM 2/21/85 TO 1/13/86 

----------------------------·------~-~~-----------~--~--~----~ 
ELECTR3FISrll~G 

--------------
SITE NO, 1 FALL. SEASON 

------------------------------
C::>MMOt-..1 'IA"1E SCIENTIFIC \JAME 

.. RELATIVE 
'lUMBER ABUNDANCE 

TOTAL 
WT(G) 

PAGE 1 

RELATIVE 
WEIGHT 

--------------~-~--~---- ----------~-~-----~~~~-~------ --~--- -·------- -----~--- ------~-1 CHESTNJT LAMPREY 
SHORTNOSE GA~ 
GIZZAR::> SHAD 
GOLOEYE 
MOONEYE 
CARP 
RIVF.~ CA~PSUCt<ER 

BLUE CATFISH 
CHAN\IEL CATFISH 
FLAT~EAD CATFISH 
1-IHITE 3ASS 
SAUGER 
FRESrlWATE~ O~lJ"1 

l~HTHYOMVZON CASTANEUS 
LEPISOSTEUS PLATOSTOMUS 
DOROSOMA CEPEDIANJM 
HIODO'I: ALO~OIDES 
HIODO'I, TERGic;Us 
CYPRI"US CARPIO 
CARPIOOES CARPIO 
ICTALJRUS FURCATUS 
ICTALJRUS PUNCTATJS 
PYLODICTIS OLIVARIS 
MJRONE CHRYSOPS 
STIZOSTEDION CMIA)E'ISE: 
A~LODINOTUS GRU'JNIENS 

TOTAL 1 

3 
1 
7 

23 
1 
7 
) 

2 
1 
1 
2 
3 

49 

-----... 
109 

2.8 b7.0 o., 
6.4 2901.0 9.7 
6,4 990,0 3.3 

21.1 1501.0 s.o 
0.9 138,0 o.s 
6,4 10272.0 34.5 
2.8 2151.0 7,2 
1. 8 503.0 1.7 
0,9 116.0 0,4 
0.9 300.0 1.0 
1. 8 263.0 0,9 
2.8 1124.0 3.8. 

45,0 9446.0 31,7 

---------2Q772.0 
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SURVFY 0~ MISSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(%) AHJNDA'JCE AND >'IEIG'1TS - .. FR0'-1 2/21/85 TO 1/13/Bn 

-----·---------------~----------------------------------~-----ELECTRDFJSHI'JG 

--------------
SITE N::>. 1 IHNlER SEASON 

------------------------------
C Jl-1"10!\l \jA "1E 

------------------------GIZZAR) SHAD 
1.100NEYE 
CARP 
~IGHFI\1 CARPSUCKER 
S~ORTHEA) ~EDH3RSE 

wHITE dASS 
FRESrlWATER DRII'-1 

SCIENTIFIC \lrAME 
--------------------~~-----~~-OOROSDMA CEPEDIANJM 
HIOD0\1 TERGISUS 
CYPRI\IUS CARPIO 
CARPIDDES VELIFER 
MOXOSTOMA MACROLE~1D0TUM 
MJRONE CHRYSOPS 
APLODINOTUS G~U'JNIE'JS 

TOTAL 

RELATIVE 
\lUMBER ARU"JDANCE 

2 8.7 
1 4.3 
1 4.3 
1 4.3 
1 4.3 
1 4.3 

16 69.6 

23 

TOTAL 
WT ( G > _"!' ______ _ 

BB.O 
32o0 

1625.0 
1000.0 

l•75.0 
346.0 

1596.0 

---------5lb2e0 

PAGE 1 

RELATIVE 
WEIGHT ---.--. .. --

lo7 
0,.6 

31.5 
19,4 
9.2 
6.7 

30.9 

>' 
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SUQV~Y ON MlSSUURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE(~) ABUNDA~C~ AND ~EIGHTS --FRO~ 2121185 TO 1113/86 
------------~----------------------~-----~~-·-·~-~-------~----ELEC TR::>F ISH I 'JG _____________ _, 

SITE NC>. 2 SPRING SEASO"J 

-----~---~-------------~------

C')~~O'\l ~A'<1E SCIENTIFIC ~AME 
RELATIVE 

\lUMBER ABUNDANCE 
TOTAL 
I.JT{G) 

PAGE 1 

RELATIVE 
WEIGHT 

------------------------ ----------~------·~~~~-~-~-~-- ------ -·~-·~~-~ ~---·---- ------~-~ SHORTNOSE GA~ 
GIZZARC> SHAD 
GOLDEYE 
CAqp 
RIVE~ CA~PSUCr<:ER 
BLAC~ 3ULLrlEAD 
i'JHITE BASS 
GREE~ SU~FISH 
BLUEGILL 
LARGEM:::>UTH BASS 
WrHTE CRAPPIE 
FRES'"iWAT ER D~U~. 

LEPISOSTEUS PLATOSTOMUS 
OOROSOMA cEPEDIANJM 
HIODON ALOSOIDES 
CYPRI~US CARPIO 
C~RPIODES CARPIO 
ICTALURUS MELAS 
MC>RO"JE CHRYSOPS 
LEPOMIS CYANELLUS 
LEPOMIS MACROCHIRJS 
MICROPTERUS SALMOIDES 
POMOXIS ANNULARIS 
APLODINOTUS G~UNNIENS. 

TOTAL 

6 
37 
13 
25 
iS 

1 
1 
1 
1 
1 
2 

33 

136 

4. 4, 
27.2 
9.6 

18.4 
11.0 
o.1 
o.1 
0.7 
0.7 
0. 7 -
1.5 

24.3 

~81o.o 
2251.0 
1854.0 
4851.0 
1538.0 

52.0 
49.0 
47.0 

152.0 
950.0 
717 .o 

.3422.0 

-- ... ~----. .. 
}8693.0 

lSeO 
12,0 
9.9 

26.0 
8.2 
o.J 
Oo3 
0,3 
0,8 
5,1 
3o8 

18t3 
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SURVfY 0~1 MISSOURI RIVER AT CALLAtJAY PLANT IN CALLAWAY COUNTY, MO. 

RELATIVE<!) AAUNDA~CE AND ~EIGHTS -- FROM 2121185 TO 1113/86 

------------------·-------------------------~~~---------------
ELECTROFISrll~G 

--------------
SITE NO. 2 SJM'-tER SEASON PAGE 1 

--------------------------·--- RELATIVE TOTAL RELATIVE 
COM'-10'1 'JA"'1E SCIENTIFIC 'JiAME 'JUMBER ABUNDANCE WT ( Gl WEIGHT 

------------------------ ~-----~-------------~--------- ------ --------- -~-·----- ---------LONGNOSE GAR LEPISDSTEUS OSSEUS ?. 5.6 8~8.0 3 .. 7 
SHORTNOSE GAR LEPISOSTEUS PL~TOSTDMJS 22 61.1 7719.0 32.9 
CARP CYPRINUS CARPIO 6 16.7 14250.0 60.,8 
WHITE' 3ASS ~-10RONE1 CHRySOPS 1 2.8 162.0 o.1 
BLUEGILL LEPOMIS MACROCHIRJS 1 2.8 34.0 0.1 
FRESrlWATER DRU"1 A~LODINOTUS GRUNNIENS 4 ll. 1 425.0 1. 8 

-~-.------
TOTAL' 36 23448.0 
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SuRVFY 0~ MISSOURI RIVER AT CALLAuAY 0 LANT IN CALLAWAY COUNTy, MO. 

RELATIVE(~) ARuNDA~CE AND ~EIGHTS-~ FRO~ 2121185 TO 1113/86 

----~----------~---·--------------------~----~-·~--~--~-~~-~-~-ELECTR::>fJSrli'JG 

SITE N:>. 2 FALL SEASOt\1 

------------------------------
COM\.ION 'IJ1\!.1E 

------~-----------------CrlESTt\J:JT LAI.iPREY 
LO'JG'JOSE GA~ 
SrlORTt\JOSE GA~ 

GIZZI\R!J SHI\D 
GOLOEYE 
CARP 
RIVf~ CA~PSUCKER 
SMALLM)UTH BJFF"ALO 
BIG~::>UTH BUfFALO 
GOLDEN REDHO~SE 
WHITE gASS 
FRES"iWATER D~U'-1 

SCIENTIFIC 'JAME 
-----~~---~--------~~--P~e·-~-
ICHTHYOMYZON CASTANEUS 
LEPISGSTEUS OSSEUS 
L~PISOSTEUS PLATOSTOMJS 
D:>ROSOMA CEPEDIANJM 
HlODO'J, ALOSOIDES 
CYPRI~US CARPIO 
CARPIODES CARPIO 
ICTI09US BUBALUS 
ICTIOBUS CYPRINELLUS 
M)~QSTOMA ERYTHRU~U~ 
M:>RONE· CHRYSOPS 
ADLODINOTUS GRU'JNIENS 

TOTAL 

RELATIVE 
~UMBER ABUNDANCE 
--~--.., -.,... ..... ~ .. --

1 1. 9 
4 7.4 
2 3.7 

17 31,5 
6 11.1 
4 7.4 
1 1. 9 
1 1. 9 
1 1. 9 
2 . 3 •. , 
2 3. 7 

13 24.1 

54 

PAGE 1 

T'OTAL RELATIVE 
WTCG) WE.IGHT 

~-~~--~~- -~----~~~ 
36.0 o.~ 

2390.0 11.9 
382,0 1. 9 

1669.0 8,3 
811.0 4,1 

9425.0 4 7 .1. 
345.0 1.7 
900.0 4.5 

1300,0 6,5 
545.0. 2.7 
677.0 3,4 

1521.0 7,6 

·-~- .. ----
20001.0 

;J::> 
"D 
u 
([) 

::J 
p, 
f-'· 
X 

tJ . 
lJ 

() 
0 
:::J 
rt 

p, 
.._.. 

tJ 
I 

-..) 

w 



SURVEY JN MiSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

RELATIVECI> ARUN~A~CE AND ~EIG~TS •• FRO~ 2/21/85 TO l/13/86 
----------------------------------------------------------~--~ 
ELECTR)FJSrll~G 

--------------
SITE NJ. 2 \<liNTER SEASQr..J PAGE 1 

-------------------~-------~-- RELATIVE TOTAL RELATIVE 
C'J"i"'ON ~/\"'E SCIENTIFIC ~A'-1E ~UMBER ABUNDANCE WT(G) WEIGHT 

------------------·----- ----------~"--~----~~~~-·-·--- --~--~ ~----~~-- --~~---·~ --~-----~ GIZ7AR!) SHAD DOROSOMA CEPE~TANJM 1 20.0 ;-o.o o.'i 
GOLD EYE HIODON, ALOSOIDES 2 '•0. 0 92.0 7,9 
RIVE~ CA~PSLJCKER CARPIDOES CARPIO 2 40.0 1068.0 91,3 

·----- --------.F-TOTAL 5 11ro.o 
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SURVfY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY• MO. 

RELATIVE(!) ABJNDA~CE AND ~EIGHTS -- FRO~ 2/21/85 TO 1/13/86 

-------~--------------------~------·--------·--~·-~~~~-~------
ELECTROFISHl'JG 

--------------
SITE NO. 3 SPRING SEASON PAGE 1 

~----------~----~---~--------- RELATIVE TOTAL REL.A TI VE 
C0"-1"10"4 'JA'-1E SCIENTIFIC ~AME 'JUMHER ABUNDANCE vJ T < G > W£IGHT 

------------------------ ----~----------------~---~---~ ~----- ------~~- -~--~--~~ ---~----~. 
LONG'JOSE GAR LEPISOSTEUS OSSEUS 3 3.0 JOS.O 2.r, 

SHORTNOSE GA~ LEPISOSTEUS PLATOSTOMJS 13 13.1 23C.3.0 19,6 
GIZZARD SHAD ' DOROSOMA CEPEDJANJM 16 16.2 2186.0 1R.3 
GOLD EYE HIODON ALOSOIDES 9 9ol 609.0 5,1 
CAKP CYPRI'JUS CARPIO 15 15.2 937,0 7.8 

E"'ERALD SHI"'E~ NOTROP1S ATHERINOIDES 1 1.0 1.0 LT 0.1 
RIVER CA~PSUCKER CARPIDOES (:ARPJO 1 1.0 39.0 0,3 
QUILL8AC~ CARPIOOES CYPRI'JUS 1 1.0 23.0 o.2 
SMALLMOUTH BJFFALO ICTIOBUS BUBALUS 4 4,0 76.0 0,6 

9IGMOUTH BJFFALO ICTIOBUS CYPRI'JEL~US 3 3.0 136.0 1 • 1 
SHORTHEAD REDrlORSE r-1JXOS TOMA MACROLE :lIDO TUM 1 1.0 278.0 2,3 

YELLOW 3ULLHEAD ICiALURUS NATALIS 1 1.0 136.0 1. 1 
CHA"J'JEL' CATFISH ICTALJRUS PUNCTATJS 2 2.0 952.0 A tO 
wHITE 3ASS "1JRONE: CHRYSOPS 3 3.0 181.0 1. 5 
GREE'J SU'JFISP"! LEPOMIS CYANELLUS 2 2.0 224.0 1. 9 
WARM:>UTH LEPOMIS GULOSUS 2 2.0 366.0 3.1 
3LUEGILL LEPOMIS MACROCHIRJS 4 4.0 427.0 3.6 
BLAC'< CRt\PPIE POMOXIS NIGROMACU~~TUS 2 2.0 27.0 o.2 
SAUGER 5 TI ZOS TED I ON C A ~A )E'ISE: 1 1.0 32.0 Oo3 
FRES'iWATER ORU"1 APLODINOTUS GRU~NIENS 15 15.2 2661.0 22.3 

·-·--- ----------
TOTAL 99 11939.0 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTYt MO. 

RELATIVE(%) ABJNOA~CE AND ~EIGHTS -- FRO~ 2/21185 TO l/13/86 

------------~----------------~-----~~-------~~---------$------
ELECTR3FISrll~G 

-----------... --
SITE N:>. 3 SJ~1MER SEASON 

-----------------------------­' 
C:l'-1"10!\J \IL\"1E SCIENTIFIC \lAME 

RELATIVE 
~UMBER ABUNDANCE 

TOTAL 
WT(G) 

PAGE 1 

RELATIVE 
WEIGHT 

----------~-----·------- -------------------~---------- ------ ------~-- --------~ ----~-~~~ LO'JG"'OSE GAR 
SHQRTN:lSE GAR 
GIZZAR:> SHAD 
GOLD EYE 
CARP 
RIVE~ CA~PSUCKER 
SMALLM3UTH BJFFALO 
CHAN'JEL CATF'IS"i 
WHITE 3ASS 
BLUEGILL 
WHITE CRAPPIE 
FRESo-fl~~TER D~U~ 

L£PISOSTEUS OSSEUS 
LEPISOSTEUS PLATOSTOMUS­
D3ROSOMA CEPEDIANJM 
rliOOO'J, ALO~OIOES 
CVPRI'JUS CARPIO 
CARP13DES CARPIO 
ICTIOBUS BUBALUS 
ICTALJRUS PUNCTATJS 
M3RONE, CHRYSOPS 
LEPOMIS MACROCHIRJS 
P~MOXIS ANNULARIS 
A~LDDINOTUS G~U"lNIENS 

TOTAL 

3 
17 

2 
C) 

5 
8 
1 

'• 
4 
2 
1 

11 

~-~--~ 

67 . 

4.5 
25.4 
3.0 

13.4 
7.5 

11.9 
1.5 
6.0 
6.0 
3.0 
l. 5 

16.4 

5f7.0 
5956.0 

468.0 
1903.0 
5955.0 
5301.0 

750.0 
3403.0 
864.0 
170.0 
210.0 

2325.0 

·--~-·---~7882.0 

;>.J. 
21.4 

1.7 
6,8 

21.4 
19.0 
?,7 

12.2 
3il 
Ot6 
o,s 
8,3 
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SURVEY ON MISSOURI RIVER AT CALLA~AY ~LANT IN CALLA~AY COUNTY, MO. 

RELATIVE(%) A8UNDA~CE AND WEIG~TS -- FROM 2/21185 TO l/13/86 

---~~----~-------~-~~-~~-~---~---~--~~--------------~-~··------~-
ELECTROFISrllr-.JG 

--------------
SITE NO. 3 FALL. SEASON PAGE 1 

---------------------~-------- RELATIVE TOTAL RELATIVE 
COM'-10\J 1\J.\'-lE SCIENTIFIC \J'AME \lUMBER AAU\IDANCE WTCG> WEIGHT 

-----~---~--~~~--------- -------------------~---------- ------ --~------ ____ 0 ____ ------~--
CHESTNUT LAMPREY ICHTHYOMYZON CASTANEUS 7 4.6 2 '1. 0 o.'* 
LO,.'.JG\IOSE GAR LEPISOSTEUS OSSEUS 6 3.9 3045.0 4.8 
SHORTNOSE1 GAR LEPISDSTEUS PLATOSTOMJS 4 2.6 1163.0 1. 8 
GIZZARD SHAD D~ROSOMA CEPEDIANJM 61 40.1 14396.6 22.6 
GOLOEYE HIODO'J ALOSOIDES 8 5.3 1363.0 2. 1 
CARP CYPRP..JUS CARPIO 11 7.2 18743.0 29.4 
RIVE~ CA~PSUCt<ER CARPIODES CARPIO 1A 11.8 7915.0 12.4 
SMALLMOUTH BUFFALO ICTIOBUS BUBALUS 1 0.7 550.0 0.9 
BIGMOlJTH BUF'FALO ICTIOBUS CYPRI~ELLUS 3 2.0 7475.0 1 1 ' 7 
GOLDEN RED 1~0~SE MDXOSTOMA ERYT~QU~UM 2 1. 3 222.0 o.3 
SHORTHEA) REOHORSE MJXOSTOMA MACROLED'IDOTUM 2 1. 3 762.0 1.2 
BLJE CATFISrl . ICTALURUS FURCATUS 1 o.1 403.0 0.6 
wHITE· BASS M:lRONE· CHRYSOPS 2 1.3 322.0 0,5 
BLACr< CRI\PPIE POMOXIS NIGROMACUL~TUS 1 0.7 203.0 0.3 
SAUGER S T I ZOS TED I ON CA~ADENSEI 1 0.7 345,0 0.5 
FRESrlWATER D~U\.1 A~LODINOTUS GRUNNIENS 24 15.~ 6629.0 10.4 

.. -----
________ .. 

TOTAL 152 63B27.6 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~0. 

QELATIVE(!) ARUNDA~CE AND ~EIGrlTS •• fROM 2/21/85 TO 1/13/86 

-----------------------------~·----~~---------~---·--~----~~-· ELECTROfiSrli'JG 

SITE NO. 3 \oJI NT ER SEASON PAGE 1 

-------------------~~--------- RELATIVE TOTAL RELATIVE 
C::>~MO~ \lAME SCIENTIFIC \lAME \lUMBER ABUNDANCE W T ( G·) WEIGHT 

-----------------~~----- ------~--~~---~~~--~~~-~-~~~·- ~-~--- --------- ~~--~~--~ ~-----~-~ 
GIZZAR) SHAD DOROSOMA CEPEDTANJM 22 57.9 !122.0 47.6 
GOLD EYE HIOD0\1 ALOSOIDES 7 . 18.4 494.0 20.9 
SHORTHEAD ~EDHORSE MOX OS TOMA MACROLE :liJ DOT UM 1 2.6 448.0 19.0 
fRESrlWATER DRUM A~LODINOTUS GRUNNIENS B 21.1 294.0 12.5 

-.... -~~----
TOTAL 3A i:L3!:>8.o 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTYt ~0. 

RELATIVE<~> ARUND~~CE AND ~EIG~TS -- FRO~ 2/21/85 TO 1113/86 

-------------------------------------~---------~------------~~ ELECTRJFJSrli'JG _________ ,. ___ _ 

SITE NO. 4 S;lRING SEASON PAGE 1 

---------~-------------------- RELATIVE TOTAL RELATIVE 
CJM"10'1 'IA~E SCIEfi.JTIFIC \lAME NUMBER A~UNDANCE WT (G) WEIGHT 

------------------------ ----------~~~----~~~-~~~-~~~-- -~~--- --------- --------- ------~-~ LO\JG\JOSE GAq LEPISOSTEUS OSSEUS 1" l • 1 462.0 ?,~ 
SHORTN:>SE GA~ LEPISOSTEUS PLATOSTOMJS 6 6,5 4561,0 28,0 
GIZZARJ SHAD DOROSOMA CEP~DIANJM 9 9.8 1444,0 A0 9 
GOLD EYE HIOD0\1 ALO~OIDES 44 47.8 3937.0 24.2 
CARP CYPRI\JUS CARPIO 1 1 • 1 49.0 0,3 
RIVE~ CA~PSIJCI<ER CARPIOOES cARPIO 1 1. 1 54.0 0 .• 3 
SMALLMJUTH BUFFALO ICTIOBUS BUBALUS 1 1 • 1 518.0 3,2 
CHAN'JEL CATFISY ICTAL URUS PtJ~'lCT 1\ T JS 1 1. 1 53.0 0,3 
FLATHEAD CATFISH PYLODICTIS DLIVARIS 1 1. 1 437.0 2.7 
wHITE BASS MORONE CHRYSOPS 3 3.3 925.0 5,7 
GREE'I SJ'IFISH LEPO~IS CYANELLUS 1 1 • 1 114.0 0,7 
BLUEGILL LEPOMIS MACROCHIRJS 2 2.2 299.0 1, 8 
wHITE C~AP;:>IE PO~OXIS A~NULARIS 2 2.2 405.0 2.5 
FRES'iWA.TER DRU'-1 A=>LODINOTUS GRlJ~NIENS 19 20.7 3033.0 18,.6 

------ ____ .., ____ 
TO TAL' 9? l62ql.O 
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SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY• MO, 

RELATIVE(~) AHUNDA~CE AND wEIG~TS --.FRO~ 2/21/85 TO 1/13/86 

-----~----~-------~~--~--~---~-~~--~-~--------------~--------~ ELECTR3F I Sri I \Jr; 
------~-----~-. 

SITE N3. 4 S i.JMMER SE~SON 

-------------------~--------~- RELATIVE 
C:lM..,O~ \11'\~E SCIENTIFIC 'IIA~E ~UMBER ARU~DANCE 

PAGE 1 

TOTAL RELATIVE 
WT (G) WEIGHT 

~---~~--~---~--~~~------ ~-~-----~----~--~-~~---~----~- ------ --------- --------- ~-------~ 
CHESTNUT LA"1PREY I(HTHYOMYZON CASTANEUS 1 1. 5 13.0 LT o.~ 
LO\IG\JOSE GAR LEPISDSTEUS_ OSSEUS 4 6.2 5465.0 14,9 
SHORTNOSEI GA~ LEPISOSTEUS PLATOSTOMJS 19 29.2 7294.0 19,.9 
GIZZARD SHAD D~ROSOMA CEPEDIANJM 8 12.3 1471.0 4,0 
GOLOEYE HlOD0\1; ALOSOIDES 5 7.1 B42,0 2.3 
CARP CYPRI\IUS CARPIO 8 12.3 9829.0 26,9 
RIVE~ CA~PSUCKER CARPIODES CARPIO A 12.3 7446.0 20.4 
BLUE CATF'ISH _ ICTALURUS FURCATUS 1 1.5 1150.0 3.1 
CHAN'•JEL1 CATF t SH ICTALURUS PUNCTATJ6 1 1. 5 1050.0 2.;9 
FLATrlEAD C4TFISt-l PYLDDICTIS OLIVARIS 1 1. 5 190.0 o.s 
wHITE 3ASS M::lRONE CHRYSOPS 3 4.6 811.0 2.2 
BLUEGILL LEPOMIS MACROCHIRJS 1 1. 5 82.0 0.2 
WHITE CRAPPIE POMOXIS ANNULARtS 2 3.1 4.14. 0 1. 3 
BLACK CRAPPIE POMOXIS NIGROMACUL~Ti.JS 1 1.5 186.0 o.s 
FRESrlWATER DRU'-1 APLODINOTUS GRLJNNIE~S 2 3.1 261.0 0.7 

------ ---------TOTAL . 65 ,105~4,0 
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SURV~Y ON MlSSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY, MO, 

RELATIVE(%) A8UNDA~CE AND ~EIG~TS FROM 2/21~85 TO 1/13/86 

-------------------------------~·---~----~-·--~~--~------~----ELECTR:->FJSrli'JG 

SITE N::>. 4 FALL SEI\50~ . PAGE 1 

----------------·-·----------- RELATfVE TOTAL RELATIVE 
C::>M'10'1J 'IJA'1E SCIENTIFIC ~~ME \lUMBER AAU~DANCE WT(G) WEIGHT 

------------------------ ----------------~~-~-~~~---~~- ~-~~~- ------·~- ·------·- ---------CHESP.UT LA"1?REY ICHTHYOMYZON CASTANEUS l 0.9 25.0 LT o.~ 
LO"JG\IOSE GAR LEPISOSTEUS OSSEUS 6 5.5 3424,0 10,6 
SrlORTN::>SE GAR LEPISOSTEUS PLATOSTOMUS 4 3,6 1358,0 4,2 
GIZZAR:l SHAD D::>ROSOMA CEPEDIANJM 68 61.8 13350,4. 41.2 
GOL11EY E HI ODO'IJ; ALOSOI DES 8 7,3 1475,0 4,6 
CARP CYPRI'IJUS CARPIO 2 1 '8 1801.0 5,6 
RIVER CA~PSUCKER CARPIODES CARPIO 6 5,5 4506,0 13.9 
BLUE CATF'!IS'"i ICTALJRUS fURCATUS 3 2.7 2218,0 6,8 
CHAN"JEL CATFISH ICTALJRUS PUNCTATJS 2 1 '8 1872.0 5,8 
WHITE 3ASS MOROt\IE' CHRYSOPS 1 0,9 214,0 0. 7 . 
WHITE CRAPPIE POMOXIS ANNULARIS 1 0.9 237,0 0,7 
FRESrlWATER DRU'-1 APLODINOTUS GRU'IJNIENS 8 7.3 1917,0 5,9 

------- ---------TOTAL' 110 12:lq7 ,4 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~0. 

RELATIVE(%) ABJN)A~CE AND dE!GHTS -- FROM 2121185 TO l/13/86 
-~----------Q----~--~---~---~--~-------~----~--~~~-~-~--~~~---
ELECTROFISrii'JG 
------:-----~---

SITE NO. 4 WINTER SEI\SON 

----0----------------------~--

COM'-l'ON \Jt.\'-1E 
--~-~---------------~---GIZZAR') SHAO 
GOLOEYE 
EMERALD SHI!\IE4 
SHORTHEAD RED~ORSF 
FLATrlEAO CATFJSH 
WHITE gASS 
FRES:-!WA T ER DRU'-1 

SCIENTIFIC \IA'-'E 
-~--~-----~~~~--------------~-DOROSOMA CEpEOIANJM 
HIODO~ ALOSOIOES 
NOTROPJS ATHERI!\IOIDES 
MOXOSTOMA MACROLE~1DOTUM 
PYLODICTIS OLIVARIS 
M)RONE CHRYSOPS 
A~LODINOTUS GRU\JNIENS 

TOTAL 

RELATIVE 
~UMBER ARUNDANCE .. ----- ___ ,.. ____ .., 

19 59.4 
1 3. 1 
1 . 3. 1 
3 9.4 
1 3. 1 
1 3.1 
6 lf~.8 

·----.. 
3? 

TOTAL 
wT (G) 

---------soo.o 
120.0 

4.0 
872.0 
424.0 
388.0 
606.0 

______ .... .-;! 

2914.0 

PAGE 1 

RELATIVE 
WEIGHT --.. ----·· 

17.~ 
4.1 
o.l 

29,9 
14,6 
13.3 
20.8 
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~----~_. 

SURVEY ON MISSOURI RIVER AT CALLA~AV PLANT IN CALLA~AY COUNTY, ~0. 

RELATIVE(~) ABUNDA~CE AND wEIG~TS •• FRO~ 2121185 TO 1113/86 

------------------------------~-------------~~----------------ELECTROFJSrli'JG ~--! ______ ... ___ _ 

SITE NO, 5 s::>RJ\IG SEASON PAGE 1--
----~--~-----------~---------- RELATIVE TOTAL RELATIVE 

COM~ON ~A~E SCIENTIFIC ~A~E ~UMBER ABUNDANCE INT(G) WE::IGHT 

------~--~~----~--~---~-- ----------------------·------- ~-~--~ -~---~~-- ~-------- ------~-~ CHESTNUT LAMPREY 
SHORTNOSE_ GAR 
GIZZARD SHAD 
GOLDEYE 
CARP 
_RIVE~ CARPSUCKER __ 
SHORTHEAD R~DHORSE 
BLUE CATFISH. 
WHITE BASS 

_WHITE CRAPPIE 
F'RES!"ivJ IH ER D~lJ._, 

ICHTHVOMYZON CASTANEUS 
L£PISDSTEUS PLATOSTOMJS 
DOROSOMA CEPEDIANJM 
HIODO~, ALO$OIDES 
CYPRI~US CARPIO 

_CARPIODES.CARPIO 
MOXOSTOMA MACROLEP1DOTUM 

.ICTALJRUS fURCATUS .. 
MORONE1 CHRYSOPS 
POMOXIS ANNULARIS 
APLODINOTUS GRUNNIENS 

.TOTAL.; .. 

12 
6 

12 
64 

7 
8 
1 
2 
4 
2 

33 

------
151 

7,9 197.0 o.s 
4.0 2641.0 7•1 
7.9 2202.0 5,9 

42.4 6829.0 lA,J 
4.6 15725,0 42.1 
5,.3 1836.0 4,9 
0.7 351.0 0,9 
1. 3 1461.0 3.9 
2.6 714.0 1. 9 
1. 3 428.0 1 • 1 

21.9 4943.0 13.2 

-·---·---17327.0 
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SURVEY ON MlSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTYt ~o. 

RELATIVE(~) Af3J~DA~CE AND wEIG~TS -- FRO~ 2/21/85 TO l/13/86 

~-~-------~-----u~~-~---~~----~~~--------~---~~-~-~-------·---
ELECTRrlFISrli~G 
~~-~----.41!.----~~ 

SITE NO. 5 SJM.MER SEASON 
----------------Q------~------

C CH·1'10~ ~A '1E SCIENTIFIC 'JAME 'JUMBER 
~---~------~-~~--~·-w--~ ---~~~P---~-~-~---~~~~-------• -~~---
SHOVEL \JOSE S TURGE0\1: 

.LONG'IJOSE GAR 
SHORTNOSE· GAR 
GIZZARD SHAD 
GOLD EYE 
CARP ... 
RIVf.~ CA~PSUCKER 
FLATHEAD CATFISH 
WHITE BASS 
WHITE CRAPPIE 
FRESHWATER DRlJ~ 

SCAPHIRHY~CrlUS PLATDRYNCHUS 
LEPISOSTEUS. OSSEUS 
LEPISDSTEUS PLATOSTOMJS 

_DOROSOMA CEPEDIANJM 
HIODO'IJ ALOSOIDES 
CYPRI'IJUS CARPIO 
CARPIOOES CARPIO 
PYLODICTIS OLIVARIS 
M:JRONE: CHRYSOPS 
POMOXIS ANNULARTS 
APLODINOTUS GRtJNNIE·\JS 

TO TA.L 

1 
6 
7 

16 
10 

4 
2 
1 
1 
1 
A 

55 

PAGE 1 

RELATIVE TOTAL RELATIVE 
ABU~DANCE w T ( G> WEIGHT 

--------- -------~- ---------
l• A 638.0 ?.7 

10.9 1494.0 6.4 
12.7 2625.0 11.3 
29.1 3563.0 15.3 
18.2 1538.0 6.6 
7.3 7425.0 31.9 
3.6 1322.0 5.7 
1. 8 1800.0 7.7 
l.A 419.0 1. 8 
1. 8 298.0 1. 3 

10.9 2183.0 9.4 

---------~3305.0 
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-- ------ ---~---- ---
SURVFY ON MISSOURI RIVER AT CALLA~AY DLANT IN CALLA~AY COUNTY, MO, 

RELATIVE(%) ARUNDA~CE AND ~EIG~TS -~ FRO~ 2/21/85 TO l/13/86 

----------------------------~------~~-q-----~~----~~~~----~~·~ ELECTR::>F I Srll 'Jr; 

--------------
SITE N:l. 5 FALL SEASON 

-------------------·---------- RELATIVE 
COM'-10\J 'IIA"1E SCIENTIFIC \I'A"1E 'JUMBER AAUNDANCE 

PAGE 1 

TOTAL RELATIVE 
WTCG) WEIGHT 

------------------------ ----~-----~------·--~-------~- ------ --------" ~·------- ------"-· CHESTNJT LAMPREY ICHTHYOMYZON CASTANEUS 1 0.7 32.0 LT o.~ 
PADDLEr="ISH POLYOJON SPATHULA l 0.7 3200.0 6,3 
LO'JG'JOSE GAR LEPISOSTEUS OSSEUS 3 2.2 4590.0 9.0 
SHORTNQSE GA~ LEPISOSTEUS~PLATOSTOMUS 1 0.7 271.0 0.5 
GIZZAR') SHAD DQROSOMA CEPEDIANJM 89 65.4 19133.8 37.6 
GOLD EYE HIOD0'\1 ALOSOIDES ..... 15 11.0 2716.0 5.3 
"100NEYE· HIOD0'\1 TERGISUS 1 0.7 8o.o 0,2 
CARP CYPRI'\IUS CARPIO 2 1. 5 4300.0 e.s 
GRASS CARP CTENOPHARYNGOD0'\1 IDELL~ 1 0.7 4850.0 9.5 
RIVER CARPSUCKER CARPIODES CARPIO 6 4.4 2509.0 4,9 
SMALLM1UTH BUFFALO ICTIOBUS HUBALUS 2 1. 5 4025.0 7.9 
SHDRTHEAD RE0HORSE M()XOSTOMA MACROLE~~DOTU~ 1 0.7 . 718.0 1.4 
CHAN'\IEL' CATF" I 5H ICTALURUS PUNCTATJS 2 1.5 1720.0 3,4 
FRESHWATER D~U"' ADLODINOTUS GRU'\INIENS 11 8.1 ?.691.0 5.3 

------ ---~---- .. 
TO TAL 1 136 50835.8 
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SURVEY ON MISSOURI RIVER AT CALLANAV ~LANT IN CALLAWAY COlJNTYt MO. 

RELATIVE(~) ABUNDA~CE AND wEIGHTS -~ FROM 2/21/85 TO 1113/86 

-----~----~-------------~------~---------------·~-"----~~-----ELECTROFISrlJNG 
---··-- .• --··- .... ..•.• ~'JI'!I! ~-- ... --!-~ ~ --~ ~ ~ 4111!' ... 

.SITE NO._ 5 l-1 IN fER SEASON PAGE 1 

------------~------------~---- RELATIVE TOTAL RELATIVE 
COM"'0\1 NA'-1E SCIENTIFIC \I'A~E \lUMBER ABUNDANCE WT(G) WEIGHT 

~------~~---------~~~--- ~----------------------------- --~-~~ --------- --~------ --·----~-GIZZARD SHAD 
CARP. 
SHORTHEAJ REDHORSF 
FRESHWATER DRU"' 

DOROSOMA CFPfDIANJM 
CVPRl\IUS CARPIO 
MOXOSTOMA MACROLE~1DDTUM 
APLODINOTUS GRU\INIENS 

TOTAL 

10 
1 
1 
3 

~-..----

15 

66.7 874.0 24.5 
6.7 1725.0 t+R • 3 
6.7 652.0 18.3 

20.0 .318.0 819 

.... -------
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------ -- - -- -- .__ - - - - - --
SURVfY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

ELECTROFISHI~G FROM 2/21185 TO 1113/~6 

-----------------~-----------------------

SPECIES ·- CHEST~UT LAMPREY 
~----:~ ... , ICHTHYOMYZON CASTANEUS . 

TOTAL.I ~EAN H.l TL RANGE MEAN WT. ~~T • RANGE 
NJM, P.1M) (MM) (G) (G) 

------ --------! ---------.-~~--- -- ~-~--~~- -·------~---~~----
SITE 1 5 
SITE 2 1 
SITE 3 7 
SITE . 4 2 -
SITE '5 13 

ALL SITES 28 

SPECIES ftep ______ 

co a. }-,':) TO 2L+3 
242. 242 ro 242 
261. 210 TO 311 
191 .. 170 TO 211 
190. 141 TO 309 

-" ·-.----- -- ··-·· 

213. 141 TO 311 

SHOVELNOSE, STURGEON 
SCAPHJRHYNCHUS PLATORYNCHUS 

}7.8 a.o TO 27.0 
36.0 36.0 TO 36.0 
38.7 26.0 TO 60.0 
19.0 13,.0 TO 25.0 
17.6 5.0 TO 80.0 

23.7 5.0 TO so.o 

ll OF TOTAL 
BIOMASS .., ___ ., ___ ... ,.. 

LT o.t 
LT o.1 

0.3 
LT o.1 

o.2 

0. 1 

% 
OCCURRENCE ___ .. ___ ..,.__ 

4o.o 
10.0 
27.3 
18.2 
27.3 

22.6 

TO TALl ~EAN TLI TL RANGE MEAN WT. WT, RANGE I OF TOTAL % 
"JUM. (MM) (W·H <G> (G) BIOMASS OCCURRENCE ____ .. - -------- --~----------- -------- ------------------ ---------- ----------SITE 1 NO'JE 

SITE 2 \JO'JE 
SITE 3. NONE 
SITE 4 NO\IE 
SITE 5 1 6 71. 671 TO 671 638.0 638.0 TO 638.0 o.6 9.1 

ALL SITES 1 671. 671 TO n71 n3B.o 638.0 TO 638.0 o.1 1.9 ~ p, 
1-'· 
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>' 

SUQVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 'lj 
([) 
:J 
0., 
f-'· 
X 

ELECTR~FISHI~G FROM 2/21/85 TO l/13/A6 

---------~-------------------------~~----

SPECIES ·- PAODLEfiSH 
------- POLVODON SPATHULA 

TOT All ~"1EAN TL.I 
"l~M • ( Mt·1) 

TL RANGE 
(MM) 

MEAN WT. 
(G) 

WT. RANGE 
<G) 

0 

""' 
n 
0 
:J 

% OF TOTAL % lr-T 
BIOMASS OCCURRENCE o., 

------ -------- -------------- -------- ------------------ -----~---- ---~------SITE 1 
SilE 2 
SITE 3 
SITE 4 
SITE S 

"lO~E 
~O~E 
"lO~E 
"!0\IE 

1 

ALL SITES 1 

SPECIES 
-------· 

TOTAL 
1\J~~. 

----·-· 
SITE 1 1 l 
SITE 2 6 
SITE 1 12. 
SITE 4 11 
SITE 5 9 

ALL SITES 49 

142. 142 TO 142 

142. 142 TO 142 

LONGNOSE GAR 
LEPISOSTEJS OSSEUS 

"1EAN TLI TL RANGE 
(MM) (MM) 

-------- --------------: 
478. 336 TO 59't· 
633. 450 TO 795' 
502. 346 TO 814 
63A. 394 TO 1110 
582. 404 TO 1101 

558. 336 TO 1130 

3?00,0 3200o0 TO 3200.0 2.8 9.1 

3200.0 3200.0 TO 3200.0 0.6 1.9 

~1EAN. wT • WT, RANGE ll Of TOTAL % 
<G) - (G) BIOMASS OCCURRENCE 

-------- ---·--------------
... __________ 

--- .. ----- ... 
222.6 . 6~J.O TO 390.0 1. 9 f+o.o 
541.3 195.0 TO 1050,0 5.1 30.0 
327.3 66.0 TO 1300.0 3.7 45.5 
850.1 100,0 TO 4250.0 10,6 54.5 
676.0 122.0 TO 4000.0 5,3 45.5 

511.4 65,0 TO 4250 .. 0 5.0 43,4 

C1 
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-------------------



- --- ------
SJRV~Y ON MlSSOJRI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY• ~0, 

ELECTRJFISHI~G FROM 2/21185 TO l/13/A6 

-----------------------------------------
SPECIES -- SHORT~OSE GAR 
--·---- LEPISOSTEUS PLATOSTOMJS 

TQTALI ~EAN TLI TL RANGE MEAN WT, WT, RANGE ll OF TOTAL % 
NUM, (MM) (MM) (G) (G) BIOMASS OCCURRENCE ------ --------· --------~---- .,. -------· p---------·------- --.. -.. ~ ... --- ___ ., ...... -... ~ 

SITE 1 56 463. 331 TO 7·~ 1 3~7.7 110,0 TO 1900.0 }5.6 ao.o 
SITE 2 30 471. .347 TO 674 363.7 106.0 TO 1300,0 17.2 so.o 
SITE 1 34 444. 321 TO 606 278.3 104.0 TO 700.0 8.9 54.5 
SITE !f. 29 505. 339 TO 704 455.6 . 98,0 TO 1100,0 15.0 63.6 
SilE 5 14 496. 363 TO 600 395~5 130.0 TO 771.0 4.8 54.5 

ALL SITES 163 471. 321 TO 781 362.9 98,0 TO 1900.0 11.8 60.4 

t:J 
I 

SPECIES -- AMERICAN EEL ():) 

ANGUILLA ROSTRATA ~ -------· 
TOTAL! "tEAN TLI TL RANGE ME'AN WT. WT, RAI\JGE ll OF TOTAL % 

'J.JM, P-1M) <MM) <Gl (G) BIOMASS OCCURRENCE 
------· --------- --------------- -------- ----·----------~-- ----·----- -- .. -- .. --""" t,. 

SITE 1 l (.40. 21+0 TO 240 480~0 480.0 TO 480.0 0,4 ~o.o 
SITE 2 'l1·'H: 
SITE 3 '10\IE 
SITE 4 \JO'IF 
SITE 5 ~0\IE 

ALL SITES 1 240. 240 TO ?40 480.0 480.0 TO 480,0 . LT o.l 1.9 ~ 
::J 
p, 
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SUQVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, 40, l'g 
!:::l 

ELECTROfiSHI"JG fROM 2/211A5 TO l/13/R6 I~ -------------------------~----~~--~~·----
CJ 

~ 

SPECIES -- GIZZA~O SHAD -·----- DOROSOMA CEPEDIANUM In 
0 
::; 

TOTAL! ~EAN T Li TL RANGE MEAN WT. WT. RANGE ill Of TOTAL % lrt 
NJM. (MM) 0-1M) (G) (G) BIOMASS OCCUR~ENCE ~ ,.. _____ -------- -.~.-- ......... ~ ... ••••••:·--·-•~••-••..,- --•••w..., ... ,.. • .,....., •• .,..., ... ........ ----· -----·--- .... SITE 1 131 160. 73 TO )f, B R4.2 J.o TO 5}0.0 8.6 70.0 

SITE 2 55 162. 72 TO . 335 71.5 4.0.TO 305.0 6.2 70.0 
SITE 3 101 240. 80 TO 36'+· 179.9 4,0 TO 455.0 17.1 81.8 
SITE 4 104 239. 87 TO 373 161.2 4.0 TO 515.0 19.0 72.7 
SITE 5 127 261. BA TO 3AO 202.9 6.0 TO 500.0 22.4 63.6 

ALL SITES 518 216. 72 TO 380 146.1 3.0 TO 515.0 15.1 71.7 

CJ 

SPECIES ·- GOLDEYE 
I 
~ 

-------· rli000\1 ALOSOIDES 0 

TOT ALl ~EAN TLI TL RANGE MEAN WT. ~JT • RANGE ill Of TOTAL % 
NU"-1, (MM) (MM) .. (G) (G) BIOMASS OCCURRENCE ------ -------- --------------· -~------ ------------------ -------- .. - -------- .... ~ 

SITf. 1 121 207. 75 TO 409 93.2 '+,0 TO 610.0 8.8 tlo.o 
SITE 2 21 231. 165 TO 394 131.3 38.0 TO 518.0 4.4 6n.o 
SITE 3 13 236. 140 TO 393 132.4 22.0 TO 430.0 4,1 81.8 
SITE 4 58 217. 129 TO 374 109.9 21.0 TO 445.0 7,2 8),8 
SITE 5 A9 226, 112 TO 416 124.5 15,0 TO 532.0 9,6 7?.,7 

ALL SITES 322 219. 75 TO 416 111.4 4,0 TO 610.0 7.2 75,5 

-- - - - - - - - - - - - - - - - -· -



SURVFY ON MlSSOU~I RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~0. 

ELECTROFIS~I~G FROM 2/21/AS TO 1/13/A6 

----------------------------------~·-~-~-

SPECIES ·- ~OO'JEYE 

·------ HIODO~ TE~GISUS 

TOTAL! 
i'lUM. 

"iEAN H.l 
(MM) 

TL RANGE 
(MM) 

MEAN WT. WT. RANGE 
(G) (G) 

------- -· -~----·~-----,.. ·-. ~-·----- ""!' .. - ... ~-~----- .. --... .-! 

SITE 1 
SITE 2 
S I Tf 3 
SITE 4 
SITE 5 

NO\JE 
NO 'If 
'10\JE 

3 

1 

ALL SITES 4· 

SPECIES ·------
TOTAL' 
N~M. 

------
SITE 1 22 
SITE 2 35 
SITE 3 31 
SITE 4 1 1 
SITE 5 14 

ALL SITES 113 

2}8o 1S2 TO ?~<. 2 95.3 32.0 TO 138.0 

205. 205 TO 205 8o.o 8o.o TO 8o.o 

215. 152 TO 262 91.5 32.0 TO 138.0 

CARP 
CYPRJ'JUS CARPIO 

MEAN TLI TL RANGE ME!AN WT, wT. RANGE 
(MM) (MMl (G) (G) -------- --------------· -----~-- ---~-------------· 456. 121 TO 6.-, 7 1491.8 22.0 TO 3200.0 

301. 129 TO fl86 815.0 28.0 TO 3900.0 
319. 139 TO 636 826,9 39,0 TO 3400.0 
]9"7. 149 TO 589 1061.7 49.0 TO 2650.0 
528. 356 TO 615 2083.9 550.0 TO 3450.0 

373. 121 TO 686 1131,3 22.0 TO 3900.0 

~ Of TOTAL % 
BIOMASS OCCURRE"JCE ______ ,._..., ...... 

-..-- .. -- .. --114 
0.2 ~o.o 

LT O.l 9.1 

LT o.1 7.5 

~ OF TOTAL % 
BIOMASS OCCURRENCE 

----~----- --~·~-----25.5 
45.1 
24,2 
13.2 
25. '• 

25.5 

so.o 
60.0 
54.5 
45.5 
63.6 

60.4 
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p. 
1-'· 
X 

0 . 
,j::.. 

() 

0 
::l 
rt 

p_, 
~ 

0 
I 

1..0 
1--' 



SURVFY ON MiSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTRJFISHI~G FROM 2/21/AS TO 1/13/A6 
----------------------------------~-~----

SPECIES -- GRASS CARP 
------- CTENO?HARYNGOOON !DELL~. 

TOT ALl 
NJ~. 

~1EAN TLI 
(MM) 

TL RANGE 
( MM) 

.MEAN WT. 
(G) 

WT. RANGE 
(G) 

ll OF TOTAL 
B I Ot-1ASS 

)" 
I'd 
i'd 
(!) 

:J 
0, 
f-'· 
~ 

0 

.j::> 

n 
0 
:J 
rt % 

OCCURRENCE I~ 
-----~ -------- ~---~~--~-----· ~~------.-------~-------·-~ ~----~---- --------~-SITE 1 NO\JE 

SITE 2 .'JO'JE 
SITE 3 'JO~E 
SITE 4 \IO'JE 
SITE s 1 750, 750 TO 750 485o.o 4850,0 TO 4850.0 4.2 9.1 

ALL SITES 1 750. 750 TO 750 4850.0 4B50o0 TO 4850.0 1.0 1.9 

SPECIES EMERALD SHINER ------- NOTRO~JS ATHERINOIDES 

TOT ALl ~EAN TLI TL RANGE ~EAN WT, WT, RANGE ll OF TOTAL % 
'JU~. <MM) (MM) .. (G) (G) BIOMASS OCCURRENCE 

------· --------· ------.. --------· -------- ----~-~--------~~- ---------· ----------SITE 1 'JO'JE 
SITE 2 \10\lt 
SITE 3 1 '74. 74 TO .. 74· .... - 1.0 1,0 TO 1.0 LT o.1 9.1 
SITE 4 1 so. 80 TO AO 4.0 4.0 TO 4.0 L.T 0,1 9.1 
SITE 5 NO'JE 

ALL SITES 2 77. 74 TO 80 2,5 . 1.0 TO 4,0 LT o.1 3.8 

0 
I 
\0 
N 

-------------------



-- -----
SUQVEV ON MISSOURI RIVER AT CALLA~AY ?LANT IN CALLAWAY COUNTY, MO, 

ELECTR)FISHI~G FPOM 2/21/AS TO 1/13/A6 
---~-----~------·---·----~----~--~~~~-~--

SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

ALL SITES 

SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

ALL SITES 

SPECIES ·- RIVER CARPSUCKER 
---~----

TOTAL! 
N:.JM, -------

9 
lB 
27 
15 
16 

85 

SPECIES -------
TOT ALl 

NUM, -- ... ---
r>.IO\IE 
NO \IE 

1 
NO \IE 
t\IONE 

1 

CARPIODES CARPIO. 

"1EAN TLI TL RANGE . . --MEAN WT • -- WT •- RANGE ((, Of TO·TAL 
CMM) (MM) (G) (G) BIOMASS ______ ._ __ . -~- .. -~ .... ~~.-~ ..... ------~~~- .. ~~~- "!-'~-·-!!~· ... ~ ....... ----~ ............... ~---

J3Q. 190 TO 
216. 74 TO 
305. 146 TO 
385, 168TO 
264. 114 TO 

295. 74 TO 

QUILL9ACK_ 
CARPIODES CYPRINUS 

421 5b7,o 78,0 TO looo.o 4.0 
.. 358 163.9 . 4,0 TO 608.0 4.7 

461 490.9 39,0 TO 1400.0 12.5 
475 . ··- 800.4 54,0 TO 1200.0 13.6 
449 354.2 11.0 TO 1200.0 4.9 

--·····- .. -

475 458,6 4,0 TO 1400.0 7.8 

... ou. • •• ' -·· ••• -··· ". 

% 
OCCURRENCE ........ -.. -- .. -

"n.o 
40.0 
63.6 
45.5 
54.5 

49.1 

\1EAN Tl..l TL RANGE MEAN WT, WT. RANGE ll Of TOTAL % 
(MM) 0•1"1) .. CG) .. --·· . CG) BIOMASS OCCURRENCE 

--------· -------------- -------- ------------------ ---------- ----------
125. 125 TO.. 125 23.0 23.0 TO 23.0 l.T o.l .. 9,1 

125. 125 TO . 125 -- .21.0 - 23.0 TO 23.0 -LT 0,1 1. 9 

!J::' 

(0 

::s 
p. 

t1 
I 

1.0 
w 

1-'· .. 
~ 

t1 

.j::. 

(') 
0 
:J 
rt 

p. 
.._,. 



SURVEY ON MiSSOURI RIVER AT CALLA~AY ?LANT IN CALLAWAY COUNTY, MO, 

ELECTRJFISHI~G FROM 2/21185 TO l/11/A6 

-----~-~-----------~--------~~-----~---~-

SPECIES -- HIGHFIN CARPSUCKER ------- CARPIJOES VELIFER 

TOTAL! MEAN T~i TL RANGE MEAN WTo WT •. RANGE 
NLIMo ( Mt-1) CMM) CG> ( G > 

------· ~-------· ~~----~------~· .. ~-~--~--,----~-------------
SITE 1 1 432. 432 TO 432 looo.o looo.o TO looo.o 
SITE 2 NO 'liE 
SITE 3 lifO 'liE 
SITE 4 NO 'liE 
SITE 5 ~O'IIE 

ALL SITES 1 432. 432 TO 43?. 1000.0 1000,0 TO 1000.0 

SPECIES •• SMALL~OUTH BUFFALO 
-------' ICTI03US BUBALUS 

TO TALl ~1EAN Tt.l Tl RANGE MEtAN WT, WT. RANGE 
t..IJM, <MM) (MM) (G) (G) 

------· --------· ------ .. --... ·---- -------~ ~---~--~---~----~· SITE 1 ! 365. 3 5 TO 3r,5 718.0 718,0 TO 718.0 
SITE ? 1 382. 382 TO 382 900.0 900.0 TO 900.0 
SITE 3 6 197. 108 TO 379 ... 229.3 15.0 TO 750.0 
SITE 4 1 344. 344 TO 144 518,0 518,0 TO 518,0 
SITE ~ 2 498. 450 TO 51+5 2012.5 1425,0 TO 2600.0 

ALL SITES 11 297. 108 TO 545 685.2 15,0 TO 2600.0 

i, OF TOTAL 
BIOMASS 

·----4111!'·---o.a 

0.2 

~ OF TOTAL 
BIOMASS 

---------.. o,6 
1,4 

. 1. 3 
0,6 
3.5 

1.5 

• 

))I 
-o 
-o 
CD 
::J 
p. 
1-'· 
X 

0 

.1'> 

n 
0 

% l;:'r 
OCCUR~ENCE ~ ______ .. .,..,_ 

!,o,o 

1.9 

% 
OCCURRENCE 

------·-- .. 4o.o 
10,0 
27,3 

9,1 
18.2 

15.1 

t:J 
I 

1.0 
.1'> 

--------------------



SURVFY 0~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

ELECTROfiSHI~G fROM 2/21/85 TO 1/13/86 

-----~---~---------~----~--~-------·~~·~· 

SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

ALL SITES 

SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

1\LL SITES 

-· '. ~-·--· .... -~· 

SPECIES •• giGMOJTH BUffALO 
------~ 

TOT AL.I 
NUM. ------

1 
1 
6 

NO'JE 
NO'JE 

8 

SPECIES -------
TOTAL! 

NJM. ____ .. _. 
'JO'JE: 

2 
2 

NONE 
~ONE 

4 

ICTIOBUS CYPRINELLUS 

MEAN TLI TL RANGE 
(MM) ( MM) ----- .... ~- ------........... 

542. 542 TO 542 
442. 442 TO 442 
339. 116 TO 603 

377. 116 TO ~03 

GOLOE\J, REDHORSE 
MOXOSTOMA ERYTHRURU~ 

··- ··-··--·-- .. 

MEAN WT. WT .. RANGE I Of TOTAL % 
(G) <G) BIOMASS OCCUR~ENCE 

~-~--p-~ ----~-----~------~ ~~'---------. ------- ....... 
2:HS.O 231~.0 TO 2.375.0 1. 8 ~o.o 
1300.0 1300,0 TO 1300.0 2.1 10.0 
1?68.5 19.0 TO 3550o0 7.2 1A.2 

1410.8 19.0 TO 3550.0 2,3 7 c· .::; 

~EAN TLI TL RANGE MEAN WT. WT. RANGE I OF TOTAL % 
(Mt'-1) (MM) <G> (G) BIOMASS OCCURRENCE 

-------- -------------· -------- ~------------------ ----~----- ----------
2~i3. 

203. 

241. 

219 TO 
190 TO 

190 TO 

31-.6 
215 

346 

272.5 
Ill 0 0 

191.8 

120.0 TO 
92o0 TO 

92.0 TO 

425.0 
130.0 

425.0 

o.9 
0.2 

0.2 

1o.o 
Q.1 

1.8 

p 
I'd 
'U 
(D 
::) 

0.. 
~-'· 

~< 

t1 

.r-~ 

() 

0 
::) 

rt 

(21 

tJ 
I 

1.0 
Ul 



SURVEY ON MiSSOURI RIVER AT CALLA~AY OLANT IN CALLAWAY COUNTY, MO, 

ELECTR~FISHl~G FRJM 2/21/AS TO l/l3/A6 
---------------~----------------~--~----· 

SPECIES -- SHORT~EAD REDHORSE -------- MOXOSTOMA MACROLEPIDOTU~- -- ·-···· 

TOTAL' ~"1EAN T Ll TL RANGE ... _MEAN. WT, .. WT • RANGE . li Of. TOTAL 
1\JUM, (MM) (MM) <G) <G) BIOMASS 

:t:< 

(!) 
!j 
p, 
f-'· 
X 

C1 . 
*'" 

1n 
0 
!j 

% lrT 
OCCURRENCE o.. 

-~----·-·--·· ------.---. -~---~------~-· -~~~-~~-~ --~~~~--~--------- ------------ --------·-. .. ' 

SITE 1 l 373. 3"1J TO 3··3 475.0 4·7~.0 TO 475.0 0,4 ~o.o 
SITE 2 NO~E ... -·- ------- ··-- -

SITE 3 4· 333. 310 TO 356 377.0 278.0 TO 480.0 1.4 36.4 
SITE 4 3 299. 272 TO . 31 B .... 290.7 232.0 TO 342.0 . 1.0 9.1 
SITE 5 3 375. 320 TO 425 573.7 351.0 TO 718.0 1.5 27.3 

''''' '' o• •N'-" 

ALL SITES 11 339. 272 TO 425 416.0 232.0 TO 718.0 0.9 17.0 

SPECIES ·- BLUE CATFISH - ··-·· ... .... ---------·· ICTALJRUS FURCATUS 
M ''' 

TOTAL! MEAN TL.i TL RANGE MEAN WT. WT. RANGE ~- Of TO'TAL % 
NUM, (MM) (MM) ... (G) (G) BIOMASS OCCURRENCE -·----- --------- ---------·----· -------- ------------------ ----------

___ .. ______ 
SITE 1 3 3}9. 2 2 TO 3";5' 273.0 120.0 TO 383.0 o.6 ~o.o 
SITE 2 \JO'IE 
SITE 3 1 382. 382 TO 382. 403.0 403.0 TO 403.0 .0,4 9,1 
SITE 4 4 440. 331 TO 538 842,0 26B.O TO 1150.0 3,A 18.2 
SITE 5 2. 397. 298 TO .495' ... 730,5 261.0 TO 1200.0 1. 3 9,1 

ALL SITES 10 389. 262. TO 53B 605.1 .. 120.0 TO .1200.0 1.2 13.2 

C1 
I 

\0 
0\ 

- - - - - - - - - .. - ~' - - - - - - -



SURV~Y JN MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTRJFISHI~G FRDM 2/211A5 TO 1/13/A~ 

-------~------------------·---~-~-··-~---

SITf 1 
SITE 2 
SITE 1 
SITE 4 
SITE 5 

ALL SITES 

SITE 1 
SITE 2 
SITE 1 
SITE 4 
SITE 5 

ALL SITES 

SPECIES -- BLACK AULLHEAD ______ ,_, 
I CT AUJRUS MEL AS 

TOTAL! MEAN TLt Tl RANGE. ME'AN WT. WT, RANGE % OF TOTAL 
NUM, (MM) ( MM) (G) (G) BIOMASS 

----- -' 
____ .., ___ 

-----~---·---~· -~--·-··· --·-~~·-·~-------- . ·---------l 
1 

"JONE 
f\10\JE 
'JO'IJE 

2 

SPECIES -------

'319• 319 TO 
160. 160 TO 

240. 160 TO 

YELLOI'J BULLHEAD 
ICTALJRUS NATALIS 

319 552.0 552.0 TO 552.0 0,4 
160 52,0 52.0 TO 52.0 LT o.l 

319 302.0 52,0 TO 552.0 o.l 

% 
' OCCURRENCE ----.. ·----

~o.o 
18.0 

3.8 

TOTAL! ~EAN TLI TL RANGE MEAN WT • WT • RAf\JGE i, OF TOTAL % 
NJM, CMM) (M'1l <G) (G) BIOMASS OCCURRENCE 

------ -------- -------------- -------- ------------------ ---------- -----··----NONE 
~ONE. 

'IJO'JE 
~w'IJE 

1 

1 

224. 

224. 

224 TO 221+ ·- 136,0 

224 TO 224 136.0 

136,0 TO 136,0 o.l 9. t• 

136,0 TO 136,0 LT o.1 1.9 
:P' 

~ 
::J 
p, 
1-'· 
X 

0 . 
""' 
~ 

() 

0 
::J 
rt 
-

p, 
~ 

0 
I 

\0 
-...] 



"' 
SU~VFY ON MISSOURI RIVER AT CALLA~AV PLANT IN CALLAWAY COUNTY, MO, (!) 

::l 
p, 

ELECTRJF!SHI~G FROM 2/21/AS TO 1/13/86 

------------------------~-------~~~----~-

SPECIES -- CHANNEL CATFISH ------- ICTALJRUS PUNCTATUS 

TOTAL..! \lEAN T Li TL RANGE MEAN. WT • _ WT, RANGE. 
NUM, (MM) (MM) (G) (G) ------: -------- -----~·-----··· -~~~·--~~-P--~------------~-SITE 1 7 280. 1 ~-4 TO 416 260.7 4:,,0 TO 648.0 

SITE 2 NO 'IE 
SITE 1 6 416. 242 TO 492 725,8 132.0 TO 1100.0 
SITE 4 4 400. 184 TO 476 743.8 53.0 TO - 1050,0 
SITE 5 2 427. 295 TO 559 860,0 170.0 TO 1550.0 

.,._., ---
ALL SITES 19 364. 174 TO 559 572.4 45,0 TO 1550.0 

SPECIES -- FLATHEAD CATFISH 
-------· PYLODICTIS OLIVARIS 

TOTAL< MEAN TLI TL RANGE ME~r-..t wr. WT, RANGE 
NU/1.1, <MM> CMM) (G) (G) 

------· --------· ________ ,.. _____ , 
-------- ------------------SITE 1 6 352. 282 TO 565 556.7 198.0 TO 2ooo.o 

SITE 2 \lO\JE 
SITE 3 NO\JE 
SITE 4 3 329. 275 TO 357 350,3 190,0 TO 437.0 
SITE 5 1 580. 580 TO 580 1800.0 1800.0 TO 1800.0 

ALL SITES 10 368. 275 TO 580 619.1 190.0 TO 2000.0 

ll Of TOTAL 
BIOMASS 

1-'· 
>: 
0 . ..,. 

() 
0 
::l 
rT % 

OCCURRENCE I~ 
-----~·--- ______ " ___ _ 

1.4 

4.1 
3.4 
1.5 

2.2 

ll Of TOTAL 
BIOMASS 

----------2.6 

1. 2 
1. 6 

1. 2 

40.0 

27.3 
36.4 
9.1 

22.6 

% 
OCCUR~ENCE 

---·-------Jo.o 

27.3 
9.1 

13.2 

0 
I 

I.D 
OJ 

------~-~--~--~----



SURVEY ON MISSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY, ~0. 

ELECTR~FISHING FROM 2/21185 TO l/13/86 
---------~---~----~~8---~--~~--~~---·~-·-

SITE 1 
SITE 2 
SITE ) 

SITE '+ 
SITE c:; 

ALL SITES 

SifE 1 
SITE 2 
SITE 1 
SITE 4 
SITE 5 

tLL SiTES 

SPEr.IES -~ WHITE BASS ------- 1-iOFWNEi CHRYSOPS 

TOTAL! '1EAN T li TL RANGE MEAN wT. WT. RANGE :b OF TOTAL % 
\JUt-1. (MM) 0-1M) (G) (G) BIOMASS OCCUR~E'lCE ----- -:~ ..... -------- ---:--~ .... ~11111!---~~~ ~~~~~--- ----~-~----------- ---------- ------..----

14 220· 118 TO 300 1 '+6. 5 lq.O TO ~46. 0 1. 6 40.0 
4 266. 166 TO 331 -222.0 49.0 TO 398.0 1. 4 30.0 
9 229. 122 TO 1i6 151.9 20.0 TO 32A.o 1.3 45.5 
8_ 270 •.. 123T0 .. 34L 292.3 26.0 TO 534.0 2.7 45.5 
5 250. 162 TO 324 226.6 48.0 TO 419.0 1.0 27.3 

.... -- ,. 

40 241. 118 TO 341 194.4 19.0 TO 534.0 1.6 37.7 

SPECIES -- GREEN SUNFISH 
------- LEPO~IS CYANELLUS 

TOTAL! ~EAN TLI TL RANGE MEAN WT. WT. RA'lGE ~ OF TOTAL % 
N~M •.. _IQP ____ 

'JO\JE 
1 
2 
1 

"lO'lr: 

4 

(MM> (MM) CG> CG> BIO~ASS OCCURRENCE 

-------- -------------- -------- ------------------ ---------- ---~------

13S. 
174 .. 
lAl. 

166. 

135 TO 
170 TO 
181 TO 

135 TO. 

135 
. 1·79 
lAl 

181 

47.0 
112.0 
114.0 

96,3 

47.0 TO 
101.0 TO 
114.0 TO 

47.0 TO 

47,0 LT 
123.0 
114.0 

123.0 LT 

o,l 
0.2 
o.1 

o.1 

1o.o 
9.1 
9. 1 

5.7 

~< 

a 
.0-

n 
0 
:::.; 
rt 

n. 

a 
I 

1.0 
1.0 



SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTRJF!SHI~G FROM 2/21185 TO l/13/86 

---------~-------------------------------

SPECIES -- WARMOJTH 
------- LEPOMIS GULOSUS 

;J:; 
'''d 
D 
(]) 
!:J 
0, 
f-·-
x 
CJ 

.p. 

n 
0 
::l 

TOTAL!. '1EAN TLI 
NUM. (t-1M) 

TL RANGE 
(MM> 

... MEAN.WT. 
(G) 

WT, RANGE 
(G) 

~ Of TOTAL % lrt 
8 I OM ASS OCCURRENCE o, 

SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

ALL SITES 

SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

ALL 5 ITES 

------ ~-----~-· ~~-~------~--- ---~---- ---------~-------- -----~---- ---~------'JO\IE 
NO \IE 

~O'IJE 
NO \IE 

2 

2 

SPECIES 
-------

TOTAL! 
NUM. ------.... 

::>. 

2 
6 
3 

"JONE 

16 

195, 182 TO 20 7 

195. 182 TO 207 

BLUEGILL 
LEPOMIS MACROCHIRUS 

~EAN TL.I TL RANGE 
(MM) (MM) -------- _____________ ..,. 

135. 85 TO lBO 
163. 135 TO 191 
152. 92 TO 204 
170. 144 TO 200 

152. 85 TO 204 

183,0 157.0 TO 209.0 0,3 9.1 

183,0 157.0 TO 209.0 LT o.1 1. 9 

MEIAN WT, WT, RANGE l,· Of TOTAL % 
(G) . (G) BIOMASS OCCURRENCE 

-------- --------~----~----
..., ___ .. ______ 

------.a----6},6 13.0 TO 138,0 0.2 Jo.o 
93.0 34.0 TO 152.0 0.3 20.0 
99.5 13.0 TO 198.0 0.6 18.2 

127,0 82.0 TO 199,0 0.4 18.2 

92.0 13.0 TO 199.0 0.3 17.0 

CJ 
I 

...... 
0 
0 

-----~-~-----------



SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~0, 

ELECTROFISHI~G FROM 2/21/85 TO l/13/86 

-----~--------------~--------------------

SITE 1 
SilE 2 
SITE 3 
SITE 4 
SITE 5 

ALL SITES 

SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

AL.L SITES 

SPECIES ~- LARGE~OUTH BASS 
------- MICROP~ERJS SALMOIDES 

TOTAL! !ofEAN TLI TL RANGE 
NUM, (MM) (MM) 

------ -------- ----~-~-------

'JO\IE 
NO \IE 
'\10 \jf: 

2 
1 

3 

SPECIES -------
TOTAL1 

t'>IJM, ------
3 
2 
1 
5 
3 

14 

355. 
385. 

365. 

3;~ 1 TO 
385 .. TO 

351 TO 

3t:;B 
385 

385 

lmiTE CRAPPIE 
POMOXIS A\INULARIS 

MEAN TLI Tl RANGE 
(MM) (~1'1!) 

------- -· --------------283. 272 TO 294 
287. 256 TO 317 
246. 246 TO . 246. 
253. 231 TO 279 
257. 220 TO 282 

265. 220 iO 317 

MEf\N WT. ~JT • RANGE 
(G) (G) 

--~~---- -----~--------~-~-
714.0 7lf,O TO 717 .o 
950.0 950.0 TO 950.0 

792 .. 7 ·711.0 TO 950.0 

MEAN WT .. WT. r~ANGE 

C G l (G) ____ ... ___ 
--~-------------~-372.3 314.0 TO 417.0 

358.5 236.0 TO 481.0 
210.0 210.0 TO 210.0 
?23.2 162.0 TO 305,0 
242.0 136.0 TO 298.0 

277.6 136.0 TO 481o0 

ll OF TOTAL % 
BIOMASS OCCURRENCE ... _________ 

~--- ...... --.. -
1 • 1 ~o.o 
1.5 10.0 

o.5 5.7 

~ OF TOTAL % 
BIOMASS OCCURRENCE 

---~--·--- ---~------
0.9 
1 • 1 
0,2 
1. 3 
0.6 

o.a 

30.0 
20.0 

9.1 
27.3 
21.3 

22.6 

~;.1 

'D 
rru 
(D 
,.; 

~ 
1-'· 
~< 

tJ 

,~. 

n 
0 
:::; 
rl· 

~-.!' 

0 
I 

f-' 
0 
f-·' 



::;::; 
''d 

SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO, (1) 

~ 
~ 
1-'· 
X 

ELECTR~FISrli'JG FR~M 2/21/AS TO 1/13/86 
-----------~---~----------~-~---------~-~ 

SPECIES -- BLACK CRAPPIE 
------- POMOXIS NIGROMACULATUS 

TOTAl.! 
NJMa 

MEAN . T !..I 
(MM) 

TL RANGE 
(MM) 

MEAN WT. 
(G) 

WT. RANGE 
(G) 

0 

.+c. 

n 
r J 

~ 

~ OF TOTAL % ~~ 
BIOMASS OCCURRE\ICE ~ 

----~~·-· -----~--· --~----~--~-~· --~-~~-- ---~·---~-----~--· ·--~-~---~ ---~-~--·-
SITE 1 
SITE 2 
SITE 3 
SITE 4 
SITE 5 

ALL SITES 

SITE 1 
SITE 2 

.. 51 TE 3 
SITE 4 
SITE 5 

.ALL SITES 

'W'JE 
1\JO\IE .. 

\10\IE 

3 
1 

4· 

145. 
234. 

167. 

SPECIES -- SAUGEq1 

88 TO 
234 TO 

88 TO 

?45' 
234 

?45 

------·· STIZOSTEDION CANAOENSE' 
... ~ 

TtHALi "''EAN 'T Ll TL RANGE 
NLJM, <MM) O·H·O .. 

-------· .. ----·-- ------·--lllflt----
3 348. _ 2 tO TO 480 

'JO\IF 
. ·- 2 261 • 168 TO 354· -. 

\10\IE 
\IO'JE 

5 313. 168 TO 480 

76.7 
186.0 

104.0 

ME~N WT. 
(G) 

11.0 TO 
186.0 TO 

llo 0 TO 

viT. RA\IGE 
(G) 

203.0 
186,0 

203.0 LT 

0.2 
0.2 

o.1 

~ Of TOTAL 
BIOMASS 

-------- ------------------ ----------.... 374.7 148.0 TO aoo.o 0.9 

188.5 32.0 TO 345.0 0,4 

300.2 32.0 TO 800.0 o.3 

1R.2 
9.1 

5.7 

% 
OCCURRENCE _____ _. ____ 

~o.o 

18,2 

5.7 

0 
I 
~ 

0 
N 

-~--~-~~---~-~~---~ 



SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~o. 

ELECTR~FISHI~G FRJM 2/21185 TO l/13/An 

-----------------------------------------
SPECIES ·- FRESH~ATE~ DRUM 
------- APLODINOT~S GRUNNIE~S 

TOTAL! ~EAN TLI TL RANGE MEAN WT. WT, RA"JGE l>· OF TOTAL 
'-HJM. ( Mt..,) ( MM) (G) (G) BIOMASS 

------ --------· --------~----~ ~~------ ------------------ .. ---~-----
SITE 1 273 185. 98 TO 425 , 01.6 o.o TO 1150.0 21.6 
SITE 2 50 201. 102 TO 356 107.4 11.0 TO 5A3.0 s.s 
SITE 3 58 230. 86 TO 457 205.3 10.0 TO 1175.0 11.2 
SITE 4 35 228. 120 TO 360 166.2 15.0 TO 579.0 6.6 
SITE s 53 222. 93 TO 409 191.2 BoO TO 925.0 8.8 

ALL SITES 469 199. 86 TO 457 130.0 6.0 TO 1175.0 12.2 

SPECIES ·- SPOTTED BASS ------- MICRO~JERUS PUNCTULATJS 

TOTAL: MEAN T\..1 TL RANGE MEAN WT, WT. RANGE % OF TOTAL 
~JUI-1. P-1M) (M-1) ((;) (G) BIOMASS ------ --------· -------------- --~----- ------------------

___ ... ___ .. __ 
SITE 1 1 252. 252 TO 252 192.0 192.0 TO 192.0 o.1 
SITE 2 NONE 
SITE 3 !\10"-.JE 
SITE 4 "J0'4E 
SITE 5 !\IO~E 

ALL SITES 1 252. 252 TO 252 192.0 192.0 TO 192.0 LT o.l 

% 
OCCURRENCE 
---~ ... ,.,----

9o.o 
90,0 
91'1,9 
72.7 
63.6 

81.1 

% 
OCCURRENCE --------- .. ~ 

10.0 

1.9 

J;' 
I'd 
ftl 

CD 
:::l 
p, 
f-'· 
X 

t:J 

,j:>. 

,..... 
() 
0 
:::l 
rt 

p, 

t:J 
I 

1-' 
0 
w 



>' 
'"d 

SURVFY ON MiSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 
CD 

r :::J 

ELECTR::>F"ISHI~G FROM 2/21185 TO 1/13/86 p.. 
!-"· 

--------------------~-~-~-----~-----·~~--
X 

PF"LIEGE~ ~AUNAL COMPOSITION(%) -- NO. OF SPECIES C? . 
--------------------------~--------------------- Ul 

SITE" NO. 1 

----------- BIG OZARK OZARK WIOE NOT 
::>lARK LOWLAND PRAIRIE R·I VER LOWLii\ND PRAIRIE RANGI~G DEFINED 

--~----- -------- -~~----- -~----~--~---~--~ ~-~--·-- -~--~--- --------
FEBRJA~Y 1985 14.3 o.o o.o ?8,6 o.o 14.3 42.9 o.o 
MARCrl l9A5 o.o o.o 8.3 ...... 33.3 o.o o.o 58.3 o.o 
APRIL 19HS o.o o.o o.o 28.6 o.o o.o 71,4 o.o 
MAY 1985 o.o o.o o.o 22.2 0. 0. o.o 77.8 o.o 
JU"JE 19~5 o.o o.o o.o 75.0 o.o o.o 2s.o o.o 
JULY 1985 o.o o.o .... 10.0 40.0 10.0 o.o 40.0 o.o 
AUGUST l9A5 o.o o.o o.o 42.9 o.o o.o 57,1 o.o 
SEPTEM9E~ 1985 o.o o.o 12.5 50.0 .. o.o o.o 37.5 o.o t1 
OCTOBER 1985 o.o o.o 10.0 60.0 o.o o.o 30.0 o,o I 

NOVE"iBER 19A5 o.o o.o o.o 33.3 o.o o.o 66.7 o.o I-' 
0 

""' 
SPRI~G SEASO'J o.o o.o 5.9 ..... 23.5 .. o.o o.o 70.6 o.o 
SUMMER SEASO'J o.o o.o 1.7 30.8 7.7 o.o 53,8 o.o 
FALL SEASO'J o.o o.o 1.1 46.2 o.o o.o 46,2 o.o 
wi"JTER SEASO'J 14.3 o.o o.o 28.6 o.o 14.3 42.9 o.o 

FOR THE YEJ\R 4.2 o.o 4.2 25.0 4.2 4.2 5A,3 o.o 

-~--~-~~~--~-------



SURV~Y ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO. 

ELECTR:lFISrli\JG F.ROM 2/21185 TO 1/1.'3/86 

·----~------------·---------·-----------~ 
PFLIEGE~ FAU~AL COMPOSITION(%) -- NO, OF SPECIMENS 

------------------------------------~~------------

SITE N:>. 1 

----------- BIG OZARK OZARK WIDE NOT 
JZARK LOWLAND PRAIRIE RIVER LOWUAND PRAIRIE RANGI"'JG DEFINED 

-------- -------- -------- -------- -------- -------- -------- --------
FEBRJA~Y 19H5 4.J o.o o.o 73, ,; o.o 4.:3 17,4 o.o 
"''ARCH 1985 o.o o.o 1. 2 89.9 o.o o.o 9.9 o.o 
APRIL l9HS o.o o.o o.o 38.1 o.o o,o 61.9 o.o 
MAY 1985 .9.• 0 o.o o.o 27.8 o.o o.o 72.2 o.o 
JU\JE 19RS o.o o.o o.o 85.7 o.o o.o 14.3 o.o 
JULY 1985 o.o o.o 10.3 51.7 3 .. 4 o.o 3l•. 5 o.o 
AUGUST 19A5 o.o o.o o.o 83.3 o.o o.o 16.7 o.o 
SEPTH13E~ 1985 o.o o.o 3.2 81.0 o.o o.o 15,9 o.o 
OCT03E~ 1985 o.o o.o 2.4 78.0 o.o o.o 19,5 o.o 
~OVE'-lAER 19BS o.o o.o o.o 60.0 o.o o.o 40.0 o.o 

SP'<I'JG SEASO\J o.o o.o o.7 65.0 o.o o.o 34.4 o.o 
SU"''MER SEASON o.o o.o 3.0 75.2 1.0 o.o 20.8 o.o 
FALL SEA. SO'! o.o o.o ?.8 78.9 o.o o.o. 1 A • 3 . o.o 
WI t\ITER SEA50'J 4.3 o.o o.o 73.9 o.o 4.3 1"7.4 o.o 

FO~ THE YEAR 0. 1 o.o l .1 69.0 o.1 o.1 29.2 o.o 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, ~OQ I'D 
(!) 

::J 
ELECTROfiSHI\jG fR::>M 2/21/.85 TO 1/13/86 

p_. 
f."· 

----~~-~---------~q-~~~-~~-~-~-~-----~-·-
X 

P~LIEGE~: FAUNAL COMPOSITION(%) -- NO. Of SPECIES D 

--------------~--~----------~------~-~·--~---~-- Ul 

~ 

SITE NO. 2 .. - n 
0 

----------- ::J 
BIG OZARK OZARK WIDE NOT r·t 

::lZARK LOWLAND PRAIRIE RIVER LOvJLAND PRAIRIE RANGt'IG DEFI'JED 0· 

------~~ --~----- -------~ -------- -------- -------- -------- --------
FEBRJA~Y 1985 o.o o.o 33.3 )J., o.o o.o i3.J o.o 
MARCH 1985 o.o •· o.o 16 •. , 33.3 o.o o.o 5o.o o.o 
APRIL' 19BS o.o o.o 10.0 30.0 o.o o.o 60.0 o.o 
f-lAY 19H5 0. 0 . o.o o.o .40.0 o.o o.o 60.0 o.o 
JUNE 19A5 o.o o.o o.o 100.0 o.o o.o o.o o.o 
JULY 1985 o.o o.o o.o so.o o.o o.o so.o o.o 
AUGUST 19AS o.o o.o o.o 75.0 o.o o.o 25.0 o.o 
SEPTEM3E~ 1985 0. 0 . o.o o.o so.o o.o o.o SOoO o.o v 
ocroaER 19~5 10.0 o.o 1o.o 30.0 o.o o.o so.o o.o I 

NOVE.~BER 1985 o.o o.o o.o 50.0 o.o o.o 50o0 o.o I-" 
0 
Q', 

SPRI'JG SEASO'J o.o o.o 8.3 33.3 o.o o.o SA.3 o.o 
SLH-1t-1ER SEAS0\1 o.o o.o o.o so.o o.o o.o so.o o.o 
FALL SEASD'J 8o3 o.o 8.3 33.3 o.o o.o so.o o.o 
Wl\tTER SEAS0\1 o.o o.o 31.3 33.3 o.o o.o 33.3 o.o 

FOR THE YEAR 5.9 o.o 5.9 23.5 o.o o.o 6'•· 7 o.o 

----~·~~---~-------



SURVFY 0~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTROFISHII<.JG FR:)M 2/21185 TO l/13/A6 

---~--------------------~------~~--~~---· PFLIEGER FAUNAL COMPOSITION(%) -· NO. OF SPECIMENS 

----------------~-----------~·---·--~~----R·----~-
SITE NO. 2 

----------- BIG OZARK OZARK WIDE NOT 
:HARK !..OWL AND PRAIRIE RIVER LOW LlANO PRAIRIE RANGTI<.JG DEFI\JEO 

--------~---~~--- -~~----- -~~-~-~- ---~-~-- -~------ --------.~-~-~--~ 
FEBRJA~Y 19Fl5 o.o o.o 40.0 40.0 o.o o.o 2o.o o.o 

. '1ARCH 1985 o.o o.o 21.4 61.9 o.o o.o 16.7 o.o 
APRIL 1985 o.o o.o 12.? 32.7 o.o o.o 55.1 o.o 
"'1AY 1985 o.o o.o o.o 24.4 o.o o.o 75.6 o.o 
JU~E 1985 r. o.o o.o o.o 100.0 o.o o.o n.o o.o 
JULY 19~35 o.o o.o o.o. 80.0 o.o o.o 20.0 o.o 
AUGUST 1985 o.o o.o o.o 57.1 o.o o.o 4?.9 o.o 
SEPTEMBE~ 19.95 o.o o.o o.o 46.2 o.o o.o 53.8 o.o 
ocroaE~ 1985 5.7 o.o 2.9 37.1 o.o o.o 54.3 o.o 
NOVE~1BER 19f~5 o.o o.o o.o .66.7 o.o o.o 33.3 o.o 

SPRI~G SEASON o.o o.o 11.0 39.0 o.o o.o 50.0 o.o 
SUMMER SEA50'J o.o o.o o.o 75.0 o.o o.o 25.0 o.o 
FALL SEASON 3.7 o.o 1. 9 42.6 o.o o.o 51.9 o.o 
WI\JTER SEASO'J o.o o.o 40.0 40.0 o.o o.o 20.0 o.o 

FQq THE YEAR o.9 o.o 7.s· 45.5 o.o o.o 45.9 o.o 
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SU~V~V ON MISSOURI RIVER AT CALLA~~V PLANT IN CALLAWAY COUNTY• MO, 

ELECTR~FISHI~G · FPOM 2/21/85 TO 1/11/86 
-~~--------------------------------~---~--PELIEGE~ FAU~AL COMPOSITION(~) -- NO, OF SPECIES 

-----------·--~-----~--~--~--~---~-~--~-~---~--~ 

_ SITE.N:J. 3 -··-· -·- .... -- --·- ·- -- ---· ._ ___ ... ._ _____ 
BIG -. OZARK OZARK WIDE NOT 

O.ZM~K LOWLAND PRAIRIE RIVER LOWLIAND PRAIRIE RANGI~G DEFI'JEO 
-,.~-~~ ..... --~- ~-~~--~~ ~~~!!~ .. - ..... -~~~~~~'II!'~ -~~- .. ---- ..... _ .. ___ ---··--- ____ .. __ ,..., 

FEBRUA~Y 19qs o.o o.o o.o 66.7 o.o o.o 13.3 o.o 
MARCH 1985 .. o.o o.o -- - o. 0 44.4. o.o 11.1 44.4 o.o 
APRIL 1985 o.o 6.3 12.5 31.3 o.o o.o so.o o.o 
MAY 19fi5 o.o 0. Q_. -- 0. 0 so.o o.o o.o so.o o.o 
JUr..IE 19B5 o.o o.o 20.0 60.0 o.o o.o 2n.o o.o 
JULY 1985 o.o 0 0 0 .. 12.5 .. -- .so.o 0. 0 .... o.o 37.5 o.o 
AUGUST 1985 o.o o.o 1o.o 30.0 o.o o.o 60.0 o.o 
SEPTEMBE~: 1985_ - - - 0. 0. o.o ___ A.J ------ 1.1, 1- o.o o.o so.o o.o 
OCTOSE~ 1985 9.1 o.o 9,1 36.4 o.o 9.1 36.4 o.o 
NOVE'-18ER 1985 o.o o.o 16.7 .. 33,3. o.o 16.7 33,3 o.o 
JA\JUARY 1986 o.o o.o o.o o.o o.o so.o so.o o.o 

•• _ _,M, 0 • 

SPRI"'G SEASO'J o.o s.o 10.0 30.0 o.o s.o so.o o.o 
SUMMER SEASO"i o.o o.o 8.3 33.3 o.o o.o 58.3 o.o 
FALL SEASO"i 6.3 o.o 6.1 37.5 o.o 6.-3 41.8 o.o 
wi~TER SEASO'J o.o o.o o.o so.o o.o 25.0 25.0. o.o 

f 

.FOR . .THE .. YEAR ___ 4.2 .4. 2 8.3 --29.2 0. 0 J 4,2 -- so.o. o.o 
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-------------···----·-·-------· ---· 
SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

ELECTROFISHING FROM 2/21/85 TO 1/13/86 
------~~~~-~-~~ ~-~-~ .. !!.~~~~-~!'!!'.,!!'_~-~~~~~-!! ~--~-~-~-~!1!.'!!.!!!..~-~---------------------------------------------.. -·--·--------

Pf.LIEGEql F"IAUNAL COMPOSITION(%) -- NO. Of SPECIMENS 
~-~~!'1!!-~-~~~~-lll!'-~-~-~-~~-!l!-.~.~-~-~--.._~~-~-l!l!t~~~-~-... -.OIII!.~-~-·~~-... ~-... -~-~ .... _ .. _!f!- __ ~ ... ~~---------·-~------·---------------··-··-· ·-

_____ SLTE-N0. __ 3, _____ _ ,. _________ ... 
_______________ _ ____________________________ 9lG _______ QZARK _______ QzARK ... ___ WJDE-------- NOT 

OZARK LOWLAND PRAIRIE RIVER LOWL~ND PRAIRIE RANGING DEFINED 
-----~~-~---... --- --~-~---!!....'!!.~~-~--"!!:..... --- -~~~..!!"~.-!.~~-~!!._-: ~-~-~-~-~.!"'!"-~--~-'!'!' .. - .... - ~~--~~_ ..... ---

FEBRUAQY 19A5 o.o 0.0 0.0 44.1 OeO 0.0 55.9 o.o 
-----'~ABC.ii__ 198S ____ o •. o. ____ o_.o o..o ___ s3.a o_._o_ 3 •. a ___ 42.3 _________ o.o _____ _ 

APRILt 1985 o.o 3.1 3.1 37.5 0.0 0.0 56.3 0.0 
____ .MAY __________ 198 5 o. o ___ o. o _____ .o. o ___ 4 4. 4 _____ o_. o _____ o. o ____ ss. 6 ____________ o. o __ 

JUNE 1985 o.o o.o 7.1 85.7 o.o 0.0 7.1 o.o 
____ JUL:t ____ t9as. ____ o_. o .o_.__o ____ ft •. a 66_ • .:z_ __ o. o ____ o. o ___ .28. 6 _________ o. o ______ _ 

AUGUST 1985 o.o 0.0 18.8 46.9 0.0 0.0 34.4 0.0 
_____ sEeJEMBER ____ 19BS ______ o_. o _______ o.o ____ 9.J ____ t7 ... 2 ____ o. o _______ o .o __________ 73. 7_____ _ o .o 

OCTOSE~ 1985 5.9 0.0 20.6 35.3 o.o 2.9 35.3 o.o 
____ NOYE.MBER_ ____ l985 _____ o .Q 0 .o _____ lo. s _____ _s_r._g _______ Q • 0 ______ s. 3 .. _____ 26 • 3 ___________ Q • 0 

JANUARY 1986 0.0 0.0 Q.O 0.0 0.0 25.0 75.0 0.0 
··-·------·--~---------~~--··- - -··-~----------·····--········- ---·····- ..... . 

SPRING SEASO~ 0.0 2.0 2.0 42.4 0.0 1.0 5?.5 o.o 
____ SUMMER. SEASON ________ 0. 0 ___________ 0. 0 _______ 1 1..9 ______ 61.2 ______ 0 • 0 _ o.o. - ---26.9-- o.o 

FALL SEASO~ 1.3 0.0 11.8 .26.3 o.o 1.3 59.2 o.o 
______ W_l_NIER __ SEASON ________ o._o ________ o. o. ____ Q.o _____ 39 .• s ________ Q. 0 __ __ 2. 6 ·--- 57.9 o.o 

______ f.OR. __ lHL_Y.EAR._ ________ o • 6 ___ 0 .• 6 ______ 7_.9 _______ 38 •. a _____________ 0. 0 --·-·-- -·--- 1.L. 51.1 o.o 

l 
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------·----------------------------------·-----------------------------------------------
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTROFISHI~G FROM 2/21185 TO l/13/86 
-----------------------------------------PFLIEGE~ ~AUNAL COMPOSITION(%) -- NO, OF SPECIES 

-~-----~----~---~------·-PP•------~P~~~-------•" 

SITE NO, 4 
----------- BIG OZARK . OZARK ...... .WIDE 

OZARK LOWLAND PRAJqJE RIVER LOWL~ND PRAIRIE RANGING 
NOT 

DEFINED 
-------- ·~-~---~~~-. ~~-~-~-~~~-~ 111!'.~-!'~-------~~~~~~~~ ~~~-~~ ... ~---~---·~ .. --.,.- --~-~- .. - ... 

FEBRJAqy 1985 o.o o .. o o.o so.o o .. o 25.0 25.0 o.o 
"iARCrl 1985. o.o o.o. 12.5 .37.5 0. 0 .. o.o so.o o.o 
APRIL 19A5 o.o o.o o.o 42.9 o.o o.o 57,1 o.o 
MAY 1985 o.o o.o o.o ...... so .o o.o 0. 0 .. so.o o.o 
JU,'JE 1985 o.o o.o lo.o 30.0 o.o o.o 60,0 o.o 
JULY 1985 o.o o.o .. 10 .o 40.0 o.o o.o so.o o.o 
AUGUST 19R5 o.o o.o o.o 60.0 o.o o.o 40.0 o.o 
SEPTEM3E~ l9R5 0. 0 . o.o 10.0 . 40.0 0. 0 . o.o so.o o.o 
OCTOBE~ l9BS o.o o.o 11 ol 44.4 o.o o.o 44.4 o.o 
~OVE'-1RER 19R5 o.o o.o o.o . ........ 66.7 o.o o.o 33,3 o.o 
JA~UARY 19F~6 o.o o.o o.o 50.0 o.o o.o so.o o.o 

SPRI~G SEASO\J o.o o.o 7.1 28.6 o.o o.o 64.3 o.o 
SU'-1"'1ER SEASO~ o.o o.o. 6.7 33.3 o.o o.o 60,0 o.o 
FALL SEASO~ o.o o.o 8.3 41.7 o.o o.o 50.0 o.o 
w I ~HER SEASO~ o.o o~o o.o 57.1 o.o 14.3 2A.6 o.o 

~ 

FOR THE YEA~ . o.o o.o 5.3 ~-- . 31.6 o.o . s. 3 57,9 o.o 
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SU~V~Y ON MlSSOURI RIVER AT CAL.L.A~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTROFISHI~G FROM 2/21/AS TO 1/13/86 

-----------------------------------------PfLIEGER; fil\U!\IAL COMPOSITION(%) ·- NO. OF' SPECIMENS 
--------------~-----~-----~-~----~-~-~~-----~~~~-~ 

SITE NO. 4 

------------ BIG OZARK OZARK WIDE NOT 
:lZARK LOWLAND PRAIRIE RIVER LOWL~ND PRAIRIE RANGING DEFINED 

------~- -------- ~------~ --~---~- ~------~ -------~ -------~ ------~-
FEBR~ARY 19R5 o.o o.o o.o 50,0 o.o 21•4 28.6 o.o 
MA~Cri 1985 o.o o.o 1. 8 85.5 o.o o.o 12.7 o.o 
APRIL.· 19A5 o.o o.o I n.o 66.7 o.o o.o 33.3 o.o 
"'1AY 19AS o.o o.o o.o 71.4 o.o. o.o 28.6 o.o 
JU~E 1985 o.o o.o 17.5 35.0 o.o o.o 47.5 o.o 
JULY 1985 o.o o.o 5.9 64.7 o.o o.o 29.4 o.o 
AUGUST 1985 o.o o.o o.o 62.5 o.o o.o 37,5 o.o 
SEPTEM3E~ 1985 o.o o.o 13.0 52.2 o.o o.o 34,8 o.o 
OCTOBER l'~A5 o.o o.o 1.6 11.9 o.o o.o 84.5 o.o 
NOVE"1BER 1985 o.o o.o o.o 66.7 o.o o.o 33.3 o.o 
JA'WARY 19A6 o.o o.o o.o 11.1 o.o o.o 88.9 o.o 

SPRING SEASO'J o.o o.o 1 • 1 78.3 o.o o.o 20,7 o.o 
5Ur-1MER SEASO~ o.o o.o 12.3 46.2 o.o o.o 41.5 o.o 
FALL SEASON o.o o.o 5.5 21.8 o.o o.o 7?.7 o.o 
WI ~HER SEASON o.o o.o o.o 28.1 o.o 9.4 62.5 o.o 

F'O~ THE YEAR o.o o.o s.o 45.2 o.o I.o 48.8 o.o 
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SURVfY 0~ MiSSOURI RIVER AT CALLA~AY ~LANT IN CALLAWAY COUNTY, MO, 

ELECTRJF!Srli~G FRJM 2/21/BS TO l/13/A6 

------------------------~----------------
Pf.Llf.GE~~ F'AU"JAL COMPOSITION(%) --·NO. OF SPECIES 

---------------------------------------------~--
SITE NJ. 5 

----------- BIG 
RIVER 

OZARK ~OZARK WIDE NOT 

FEBRJARY 
MARCH 
APRIL· 
MAY 
JU"JE 
JULY 
AUGUST 
SEPTEM3E~ 
OCT03ER 
~OVE"iBER 
JA~UARY 

1qAs 
1qas 
19A5 
1985 
lqB5 
19R5 
l9AS 
l9H5 
19H5 
1985 
19R6 

SPRI~G 
SU'-1MER 
FALL 
WI~TER 

SEASO\J 
SEASO'J 
SEASO\J 
SEASO"J 

For~ THE YEAR 

::>zARK LOWLAND PRAIRIE LOWL!AND' PRAIRIE RANGI"JG DEFINED 
-------- -------- -------- ----------------- -------- ---·--"- -------~ o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

o.o 

o.o 
q.l 

11 • 1 
50.0 
1?.5 
o .. o 
o.o 

16.7 
10.0 
o.o 
o.o 

9.1 
9.1 
7.1 
o.o 

2~.0 
45.5 
44.4 
so.o 
50.0 
42.9 
75.0 
33.3 
30.0 
40.0 
o.o 

45.5 
45.5 
35.7 
25.0 

5.3' .... 42.1 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o. 
o.o 
o .. o 
o.o 

o.o 
.o .. o 
o.o 
o.o 

o.o 

25.0 
9.1 
o.o 
o .. o 
o.o 
o.o 
o.o 
o.o 

10.0 
o.o 
o.o 

9.1 
o.o 
7.1 

25.0 

5.3 

50,0 
36.4 
44.4 
o.o 

37.5 
57.1 
25.0 
5o.o 
5o.o 

. 60 .o 
1oo.o 

36.4 
45.5 
50.0 
sn.o 

47,4 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
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SURV~Y ON MiSSOURI RIVER AT CALLA~AY PLANT IN CALLAwAY l.OUNTY• ~o. 

ELEl.TR1riSHl~G FRJM 2/21/85 TO l/13/86 
---~~~-~-~--------------~-------~---~d·~· 

P~LIEGE~ FAU~AL C~MPOSITION(%) -- NO. Of SPECIMENS 
--------------~~~~~~--------~~--~·~~~·~-~--·---~~~ 

SITE NC>. 5 

------------ BIG OZARK 07ARK WIDE NOT 
JZARK LOWLAND PRAiqJE RIVER LOWUAND PRAIRIE RANGP·JG DEri\IEl) 

' ----~--- -------- ~~-·---- -----~·- ~-·-·--- -------- -----~-- --------
FEBRUA~Y 1985 o.o o.o o.o 30.0 o.o 10o0 6o.o o.o 
r-1ARCH 1985 o.o o.o 7.0 68.6 o.o 1.2 23.3 o.o 
AP~IL l9RS o.o o.o l. 6 77.4 o.o o.o 21.0 o.o 
'-1AY 1985 o.o o.o 33.3 66.7· o.o o.o o.o o.o 
JU~E 19A5 o.o o.o 5,6 36.1 o.o o.o 5R.3 o.o 
JULY 1985 o.o o.o o.o 50.0 o.o o.o 50,0 o.o 
AUGUST 1985 OoO OQO o.o 72.7 o.o o.o 27.3 o.o 
SEPTEt·13E~ 19gs o.o o.o 19.2 65.4 o.o o.o 15.4 o.o 
OCTOBE~ l9B5 o.o o.o 1.0 4. 1 o.o 1.0 93.9 o.o 
1\JOVE._,B~R 19BS o.o o.o o.o 66.7 o.o o.o 33.3 o.o 
JA\IUARY 19g6 o.o o.o o.o o.o o.o o.o 100.0 o.o 

spr~ l \IG SEAS0\1 o.o o.o s.J 72.2 o.o o.1 21.9 o.o 
SU"'1-1ER SEASO\l OoO o.o 3.6 45.5 o.o o.o 50.9 o.o 
FALL SEAS0\1 o.o o.o 4.4 21.3 o.o 0.7 71.5 o.o 
wiNTER SEASO~ o.o o.o o.o 20.0 o.o 6.7 73.3 o.o 

FOK THE YEAR o.o o.o 4.5. 46.5 o.o OI)B 48.2 o.o 
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SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO. 

ELECTR8fiSrli~G 

LENGTH F~EQUENCY niSTRIBUTIONS & PONOERAL INDICES K<TL) FROM 2/21/85 TO l/13/86 

------------------------------------------~----~~--~~·-~-~--·--~--"-----~-----~---SPECIES·- cHESTNJf LAMPREY 
------- IC~THY3MYZ~N CASTANEUS 

PAGE 1 

SP~ING SUMMER , FALL 

-------------~---~---~- ---------~---------~--- -~---------~----------~· LENST4 K(TL) 
RANGE(~M) NO. MEA~ 

KlTU 
RANGE 

--------- --- ----- -------------141- 160 
161- lAO 
181- 200. 
201- 220 
221- 240 
241- 260 
261- 280 
281· 300 
301- 3?0 

TOTAL 

6 
4 

1 
1 

1 

o.t7 
0.16 

o.?o 
0.21 

o.?7 

0.12 TO 0.21 
Ool4 TO 0.20 

0.20 TO 0.20 
0.21 TO 0.21 

0.27 TO 0.27 

K nu _ . K nu . 
NO. MEAN1 RANGE 

----- -------------
1 0.26 0.26 TO 0.26 

1 0..16 0.16 TO .. O.l6 

K <TL> 
NO. MEAN 

K ( TU 
QANGE 

----- -------------
1 
2 
2 
4 
2 
1 
1 

0.20 
0.28 
0.23 
0.20 
0 .19. 
0.24 
0.20 

0.20 TO 0.20 
0.27 TO 0.29 
0.23 TO 0.23 
0.18 TO 0.25 
0.18 TO 0.19 
0.24 TO 0.24 
0.20 TO 0,20 

141- 320 13 0.18 0.12 TO 0.27 2 0.21 0.16 TO Oe26 13 0.22 O.lA TO 0.29 

~I~TER FO~ YEAR 

----------------------- --------·--------------LENGT, K(fl) 
RANGE(~M) NO. MEA~ 

K<TU 
RA\IGE 

K ( TU 
NO. !.1EA\J: 

K (TL) 
RANGE 

--------- --- -----· ------------- --- ----- -------------· 141- }60 
161- 180 
lHl- 200 
201· 220 
221- ?40 
241- 260 
?.61- ?.RO 
281~ 300 
"301· 1?0 

TOTAL 
)41- 120 

6 
5 
1 
3 
3 
5 
? ... 
1 
2 

0.17 
0.18 
0.20 
0.24 
0.22 
Oo20 
0.19 
0.24 
Ot24 

0.12 TO 0.21 
.0.14 TO 0.26 
0.20 TO 0.20 
0.16 TO 0.29 
0.20 TO 0,23 
0.18 TO 0.25 
0.18 TO Ot 19 
0,24 TO Ov24 
0,.20 lO 0.27 

?B Oo20 0.12 TO 0~29 

:J:o< 
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SURVEY ON ~ISSOURI RIVER AT CALLAdAY PLANT IN CALLAWAY COUNTY, MO. 

ELECTR1FISHI\JG 
--------------
LE~GTH FREQUENCY DIST~IBUTIONS & PONDERAL INDICES K(TL> FROM 21?.1185 TO 1113/86 

-----------------------~-----------~---------~------~~-------------~---~--------~ SPECIES-- LO~G~OSE GAR PAGE 1 

------- LE?ISOSTEUS OSSEJS 

SP~ING SUMMER FALL 

----------------------- -----------------------· ~--------~---~--------~ 
LEN3T~ I<<TU K ( TLL K-< TU ... K<TL>- K(TU K<TU 

RA"lGEC"'M) !I.JD. '1EA \J, RA ·~GE NO, '1EA ~- RANGE NO. MFAN RANGE 

--------- --- -----· ------------- --- ----· -----~-~-~--- ~-- ----- ------------· 
321- 340 1 0.18 0,18 TO 0.18 1 0.17 0.17 TO 0.17 
341- 360 1 0.16 0.16 TO 0.16 
381· 400 1 0. 1 7 0.17 TO 0.17 1 0.16 0.16 TO 0,16 
401- 420 1 o.?o 0.20 TO 0.20 3 0.19 0,16 TO 0.21 2 0.16 0.15 TO 0.17 
421- 440 1 0. 16 0.16 TO 0.16 3 0.16 0.16 TO 0.16 1 0. 1'7 0.11 TO 0,17 
441- 460 2 0.18 Ool7 TO 0.19 3 0.19 0.18 TO 0.21 tJ 

461- 480 1 0.17 0,17 TO 0.17 I 
I-' 

501- 520 1 0.18 Oa1B TO 0.18 1 0.18 0.18 TO 0.18 I-' 

521- 540 2 0. 1 7 0.16 TO 0.18 
Ul 

5l~1- 560 2 0.19 0.19 TO 0,20 1 0.19 0.18 TO 0.18 
'::i61• SAO 2 0.16 0.)4 TO 0.17 
581· 600 2 0.?.1 0.18 TO 0.23 1 0.19 0.19 TO 0.19 
601- 620 1 0.19 0.19 TO 0.19 2 0,19 0.18 TO 0.19 
621- 640 1 0.19 0.18 TO 0.18 
661- 680 1 0.20 0.?0 TO 0.20 1 0.19 0.19 TO 0.19 
701- 720 1 0.20 0.20 TO 0.20 
741- 760 1 0.24 0.24 TO 0.24· 1 0.20 0.20 TO 0,20 
781- 900 2 0.21 0.21 TO 0.21 

l::r.:-

801- 1120 1 0.24 0.24 TO 0,2'+ 
881- 900 1 0.19 0,19 TO 0,19 CD 

1101-1120 1 0,30 o.3o ro o.3o :J 
0, 

1121·1ll+0 1 0.29 0,29 TO 0.29 1-'· 
~ 

TOTAL tJ . 
~~l-1140 9 0. 1 9 0.16 TO Ou23 21 Oe\9 0.16 TO 0.29 19 0,19 0.14 TO 0.30 0\ 

.--. 
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SURVEY ~N MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

ELECTR~FIS'"ii'JG 

LE~GTH FRE~UENCY nlSTRIBUTIONS & PONOERAL INDICES K(TL) FROM 2/?1/85 TO l/ll/86 

-----------------------~------~---~-~----------~~~------~-~~--------·----------~-SPECIES-- LD~G~OSF GAR PAGE ------- LEPISOSTEUS OSSEJS 

rJINTER FO~: YEAR. 

----------------------- -8~-~--------~·-----~--· LENGT'i K( TU K ( TU K ( TU .. K(TLl. 
RA~GE(I.1M) t-.JD, MEA~ RA\IGE NO, "1EA \1' RANGE 
--------- --- ----- w--·--------- -~- ----• ••·-~~~--~~~-· 

321- 340 2 0.19 0.17 TO o.IB 
341- 360 1 0.15 0,16 TO 0.16 
381- 400 2 0.17 0.16 TO 0.17 
401- 420 6 0.18 0.15 TO 0.21 
421- 440 5 0.16 0.16 TO 0.17 
441- 460 5 0.19 0.17 TO 0.21 
461- 480 1 0.17 0.17 TO 0,17 
501- 520 2 0.18 0.18 TO 0.18. 
521- 540 2 0.17 0.16 TO 0.18 
541- 560 3 0.19 0,18 TO 0.20 
561- SAO 2 h.l6. 0.14 TO 0,17 
581- 600 3 0.20 0.1~ TO 0.23 
601- 620 3 0.19 0.18 TO 0.19 
621- 640 1 0.18 0,18 TO 0.1B 
661- 680 2 0.20 o.I9 TO o.2o 
701- 720 1 0.20 0.20 TO 0.20 
741• 760 2 0.22 0.20 TO Oe24· 
781· 800 2 0.21 0.21 TO 0,21 
801- 820 1 0. 24 .. 0.24 TO 0.24 
881- 900 1 0.19 0,19 TO 0,19 

1101 .. 1120 1 0.30 0,30 TO 0.30 
1121-1140 1 0.29 0.29 TO 0.29 

TOTAL. 
321 .. 1140 49 0,19 0,14 TO Oo10 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN C4LLA~AY COUNTY, MO, 

ELECTR:.>FISHI~G 

---------------LE~GTH F~EQUENCY niSTRIBUTIONS & PONDERAL INDICES K(TL> FROM 2/21/85 TO l/13/86 

--------------~--~----~-~~~-~~~~~~~-~~----~--~-~~-~-----~-~-~--------------------
SPECIES-·· SHORTNOSE1 GAR PAGE' 1 

------- LEPISOSTEUS PLATDSTO~US 

SP~ING su,~~ER. FALL 

-------------~--------- ·---------------------- --~--------~-----------
LENJT'"i .r< ( TU K ( TU K<TU K<TU K<TU KCTU 

RA\IGE(..,M) 'JO. MEl'.\ \I RA\IGE NO. ME A \J' RANGE NO,. MEAl\! RANGE 

------~-- --- ----- ------------- --- -----· ------------- --- ----- ----------·--
321- 340 5 0,.29 0.25 TO 0.33 3 0.30 0,.28 TO 0.32 
341- 360 2 0.31 0.31 TO 0.32 3 0.27 0,25 TO 0,30 
361- 380 10 0,30 0.27 TO 0.35 4 0.26 0,22 TO 0.28 1 0,.33 0.33 TO 0,33 
381- ltOO 5 0.31 0,.2·7 TO 0.37 5 o.2B 0.25 TO 0,31 
401- 420 3 0. 34· 0.30 TO 0.37 5 0.28 0.24 TO 0.33 1 0.28 0.28 TO 0,28 

I 

421- 440 3 0.12 0.31 TO 0.32 9 0.31 Oe26 TO 0.41 2 0.28 0,26 TO 0,29 t? 

441- 460 3 0.32 0.32 TO 0.33 5 0.28 0.25 TO 0.31 2 0.34 0.26 TO 0,42 I 
f-' 

461- 480 3 o.~2 (),31 TO Q,35 11 0.30 0.23 TO 0.39 4 0.29 0.21 TO 0.31 f-' 

481- 500 3 0 .14· 0.29 TO Oo40 12 0.31 0,25 TO 0.36 3 0,26 0,26 TO 0.27 
-..) 

501- 520 4 0,16 0,32. TO. Oo40 11. 0.29 0,25 TO Oe34· 1 0 .. 29 0.29 TO 0,29 
521- 540 2 0,14 0.32 TO 0,37 8 0.2B 0,24 TO 0.31 2 0.28 0.,26 TO 0.30 
S41• 560 5 0.34 0,30 TO 0.40 4 0.33 0.29 TO 0.39 1 0.33 0.33 To·o.33 
561- 580 3 0.33 0.29 TO 0,37 
581· 600 2 0,19 0,36 TO 0,42 1 0.27 0.27 TO 0,27 
601 .. 620 l 0. '•0 0.40 TO 0,40 2 0.25 0.18 TO 0.33 1 0,35 0,35 TO 0,35 
621.- 640 2 0.15 0,31 TO 0.39 
641- 660 1' 0.18 0,38 TO 0,38 1 0.36 0.36 TO 0.36 
661- 680 1 0,17 0.37 TO 0,37 1 0.42 0,42 TO 0,42 ,., 
701- 720 1 0.32 0.32 TO 0.32 ·'"" 'd 

781- '~00 1 0,40 Oo'+O TO 0,40 r~ 
:::J 

TOTAL. le: 
321- 800 56 o.-~3 0.25 TO 0.42 8Q 0.10 0.18 TO 0,42 18 0.30 0,26 TO 0,42 X 
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SJRVEY 0~ ~lSSOURI RIVER AT CALLA~AY ~LANT IN CALLAWAY COUNTY, ~0. 

ELECTROFISHI'JG 

--------------
LE~GTH F~EQUENCY DISTRIBUTIONS & PDNDERAL INDICES K(TL) FROM 2/21/85 TO l/13/86 

--~-~------~--------~~------~-----~-·-----~--~-~-~-------------------------------· SPECIES-- SHORTNOSE' ~AR PAGE _____ .. _ 
~E~ISOSTEUS PLATDSTO~US 

tl INTER FO~! YEAR 

--------------------~~- -------------~---------LENGTH ......... J< tTLL. K.(TL) -- K (TL). ,_. K tTL) 
RANGE("1M) "JO. ME. A 'J, RA'IJGE NO. ME A 'i' RANGE 
--------- --~ ----- ------------- --~ ----- ~-------------

321- 340 8 0.30 0,25 TO 0.33 
341- 360 - 5 0.29 . 0.25 TO 0.32 
361- 380 15 0.29 0.?.2 TO 0.35 
301- 400 10 0.29 .. 0.25 TO 0.37 
401- 420 9 0.30 0,24 TO 0.37 
421- 440 14 0.30- 0,26 TO 0.41 
441- 460 10 0.31 0.25 TO 0.42 
461 .. 480 18 0.30 0.23 TO 0.39 
481- 500 18 0.31 0.25 TO 0,40 
501- 520 16 0.31 0.25 TO 0 .. 40 
521- 540 12 0.29 0,24 TO 0.37 
541- 560 10 o.:n 0.29 TO Oo'~O 
561• SAO 3 0.33 0.29 TO 0.37 

.581- 600 3 0 .. 35' 0.27 TO 0.'~2 
601 .. 620 4 0.12 0.18 TO Oe'}O 
621~ 640 2 0.35 0.31 TO 0.39 
641· 660 2 0.37 0.36 TO 0.38 
661- 680 2 0.40 0.37 TO 0,42 
101- 7;?o 1 Oo12 0.32 TO 0.32 
7tn- 9oo 1 0.40 0,40 TO 0.40 

TOTAL 
321- ROO 163 lio3l 0.18 TO 0.42 
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SU~VFY ON MlSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTy, MO. 

ELECTRJFISHI~G 

LE~GTH F~EQUENCY niSTRIBUTIONS & PONDERAL INDICES K<TL> FROM 2/21/85 TO l/13/86 

------------------~-----------------------~-----·--------------------------------SPECIES-~ 5IZZARD SHAD PAGE __ ,.. _____ 
DOROSO~~ CEPEDIA~UM 

SPRING SU~MER fALL 
----~------------------ --------------------~-- ---~----·~--------~-~---LENGTH K ( TU KCTU K<TU - KCTU K (TU K<TU 

RA"'GE<"1M) ~o. ~-1t:.A ~ RANGE ~o. \1EA ~- RANGE NO. MEAN RANGE 
--------- --Q ----- --------~---~ --------- ---------~---- ~-- ----- ·------------o- too 101 o.'l5 0.68 TO 2.14 6 0.86 0.59 TO 1.17 

101 .. 150 10 _0.88 0.64 TO 1.46 6 0.87 0.73 TO 1.14 
151- 200 7 0.76 0.68 TO 0.81 19 0.90 0.70 TO 1 .. 21 
201- 250 19 0.81 0.5t+ TO 1e04 5 1.01 0.81 TO 1.58 74 Oo94 0.11 TO 1.03 
251- 300 33 0.90 0.76 TO 1.01 13 o.A3 0.73 TO 0.93 63 0.98 0.85 TO 1.50 
301- 350 20 0.91 o.Bl TO 1.01 9 0.82 0.74 TO 0.90.63 1.00 0.82 TO 1.06 
351- 400 4 1.00 0.09 TO 1.09 1 (1.81 0.81 TO O.Bl 11 0.97 0.81 TO 1.13 

TOTAL 
o- 400 194 0.91 0.54 TO 2.14. 28 0,86 0.73 TO 1.58 242 0.96 Oo59 TO 1.50 

wi~TER f0~' YEAR 

----------~---------~-- ---------------------~-
LENGT~ !<: ( TL > K<TU KCTU KCTU 

f~A\IGECvlM) \IDo Mt:.A '41 RA'JGE NO. ~E A 'J· ~ANGE 

--------- --- ----- ------------- --- ----- -------------o- 100 8 1.17 0.42 TO 2.06 115 0.97 0.42 TO 2.1'+ 
101- 150 31 OoCi3 0.49 TO 1.58 47 0.1.}1 0,49 TO 1.58 
151~ 200 5 o.o3 0.62 TO 1.09 31 o.B7 0.62 TO 1,21 
201- 250 4 OoA5 0.79 TO Oo92 102 Oa92 0.54 TO 1.58 
251- 300 .-j 0.91 0.73 TO 1.12 114 0.94 0,73 TO 1,50 
301- 350 92 0.96 0.74 TO 1.06 
351- 400 1 o,g9 0.99 TO 0.99 17 0 .. 97 0.81 TO 1 .. 13 

TOTAL 
o- 40o 54 0,99 O.t.t2 Tu 2.06 SlB Oo94 0 $ 4 2 T 0 2 o 1 '• 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLA~AY COUNTY, MO. ~ 
::J 

ELECTROF'ISHI'\JG p_, 
1-'· 

.. ~------------ >~ 

LE'\JGTH F'~EQUENCY niSTRIBUTIONS & PONDERAL INDICES KCTL) FROM 2/?1/85 TO l/13/86 C"J 

~----~-----------~---~~~~---~----~---~~----~~~-~--------------------------------- 0'\ 

SPECIES-- bOLOEYE PAGE 1 ------- HlODOt\1 ALOSOIDES In 
0 
::J 

SPRING SU'1MER FALL 1: ----------------------- ------------~------~---· ---------------~-----~· LENGT:-i r<CTU K.CTU K.CTU K<TU K<TU K<TU 
RANGE<...,~~) NO. MEA 'J, RANGE NO. MEA\J RANGE NO. MEAN RAI\JGE 

--------- --- -----· ------------- --- ----- ------------- --~ ----- -------------,q- 80 1 o.9s 0.95 TO 0,95 
81- 100 2 0.71 0.70 TO 0,73 

101- 120 1 o.A9 0,89 TO 0,89 4 0.91 0.58 TO 1.07 
121~ 140. 2 0.99 0.98 TO 1.00 5 0.99 O~t89 TO 1.13 
141- 160 9 o.A2 0.74 TO 0.89 
161- 180 30 0.82 0.54 TO 1.22 '7 0.84 0.70 TO 1,11 t1 
181- 200 100 O.R2 0,63 TO 1.01 9 0.81 0,64 TO 0,99 8 0.71 o.S4 TO 0.87 I 

201- 220 10 O,f'4 0.79 TO 0.90 1 0.78 0.65 .TO 0.88 6 0.74 0.62 TO 0,83 1-' 
N 

221- 240 4 o.R2 0 .. 79 TO 0.88 2 0 .. 81 0.70 TO 0.91 9 0.73 0.61 TO 0.87 0 

241-.260 1 0.76 0.76 TO 0.76 2 0 •. , 2 0,72 TO Oo73 3 0.72 o. ·ro TO o. 75 
261- 280 8 0.76 o.·r2 TO o.e2 1 1.10 1.,10 TO 1,10 7 0.76 Oo65 TO 0.82 
281- 300 15 o.Al 0.12 TO 0.95 1 o.a1 OoBl TO O.Bl 6 0.83 0.65 TO 0,96 
301- 320 8 0,'\7 0.11 TO 0,93 4 0.79 0.71· TO 0,86 4 o.8o 0.10 TO 0.91 
321- 340 8 O,R9 o.78 TO 1.00 6 0.76 0,68 TO OeRO 4 0.79 0.75 TO 0.84 
341- 360 4 0.92 0.81 TO 1.07 2 0.14 0,73 TO 0,75 4 0.81 0.7A TO 0.83 

.361•380 2 1.05 0,98 TO 1.12 2 0.76. 0,67 TO O.AS 
381- 400 1 o.A5 o.as ro o.as 1 o. n 0,71 TO 0.11 
401- 420 2 o.8o 0.71 TO o.B9 

TOTAL. 
61 .. 420 202 O,A3 0.54 TO 1.22 so 0.80 0,64 TO loll 60 0.79 o.s4 rn 1.13 

------~~--~~-------



SURVFY ~~ MlSSOURI RIVER AT. CALLA~AY ~LANT IN CALLAWAY COUNTYt MO. 

ELECTR:-JFISHI~G 

--------------LE~GTH F~EQUENCY niSTRIBUTIONS & PONOERAL INDICES K(TL> FROM 2/21/85 TO 1113/86 

--------------------------------------------~~-----------~----------------------· SPECIES-- uOLOEYE . PAGE 
------- HIJOON fiL.O!lOIOES 

iJINTER FO~ YEAR 

------·-·~-.----------- -~--------~--·--------·· 
LENGTH K < TU . K<TU ... ·····-···· K(TU .. .K<TU 

RANGE<1.1M) 1\JO~ MEA'J; RA'lGE NO. MEA \li RANGE 
--------- --- -----· ------------- ..... - ·~--~· ~~~~~~~-----..:--

•. 1- 80 1 o. 95' 0.95 TO 0.95 
81- 100 2 0.71 0.10 TO 0.73 

101- 120 5 0.91 o.58 ro 1.01 
121- 140 7 0.99 0.89 TO 1 .. 13 
141- 160 2 1.04 0.94 TO 1.14 1 1 0.86 0 • 7 4 T 0 1 • 14· 
161- 180 5 0.80 0.53 TO 0.90 42 0.82 0.53 TO 1.22 
181- 200 1 o.A6 0.86 TO 0.86 118 o.s1 0.54 TO 1.07 
201- 220 23 0.80 0.62 TO Oo90 
221- 240 15 0.76 0.61 TO 0.91 
241- 260 1 0.75 0.75 TO 0.75 1 0.73 0.10.10 0.76 
261- ?80 16 0.78 0.65 TO 1.10 
281- 300 22 0.81 .0.65TO Oe96 
301- 320 1 0.86 0.86 TO 0.86 17 0.83 0.10 TO 0.93 
321- 340 18 0 .83. 0.68TO 1.00 
341- 360 10 0 .84· 0.73 TO 1.07 
361- 380 4 0.90 .0.67 TO 1.12 
381- 400 2 o.7B 0.11 TO 0,85 
401- 420 2 0.80 0.11 TO 0.89 

TOTA:... 1 

61- 420 1 0 o~Ro 0.S3 TO 1.14 322 0.82 o.s3 ro 1,22 
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SURVEY ~N MISSOURI RIVE~ AT CALLA~AY PLANT IN CALLAWAY COUNTYt MO. ''d 
lro 

~-:i 

ELECTRJF!SHI'lG 
p, 
f-'· 

------------·- ~< 

LE~GTH F~EQUE~CY OISTRIBUTIONS ~ PONDERAL INDICES K(TL) FROM 2/21/85 TO 1113/86 CJ 

-------~-~-------~--~-~-~~--~--~----0-------~----~-------------------·----------· 
iC\ 

SPECIES-- CA~P PAGE 1 ------- CYPRINJSCARPIO In 
('• _) 

:::l 

SP~ I!'.JG SUMMER FALL I~ ----------------------- ·----------~~---------- --------------------~--· 
LENGTH . K (TL) K<TU KCTU K(TL) K(TU K(TL) 

RANGE ( '1t-.1) NO. MEA \li RANGE NO. MEA \I! RANGE · NO. MEAN RANGE ________ ..,. --- ..----·· ________ .. ____ --- ----- -------------· ~-- ----- -------------· 
1?1- 140 4 1.41 1.24 TO 1.60 
141~ 160 15 1."39 1.21 TO 1.70 
161- 180 14 1.40 1.16 TO 1.68 
181- 200 5 1.39 . 1.27 TO 1.56 
201- ?20 2 1.14 1.26 TO 1.41 
281- 300 1 1.41 1.41 TO 1.41 1 1.31 1.31 TO 1.31 0 

301 ... 320 3 1 .. 3g 1.28 TO 1.59 2 1.?3 1.21 TO le24 I 
1--' 

321- 340 2 1.27 1.24 TO 1.30 1 1.36 1.36 TO 1.36 N 

341- 360 1.22 1.22 TO 1.22 1 1.36 1.36 TO 1.36 N 
1 

361- 380 1 1.34 1.34 TO 1.34· 
381- 400 1 1.?'+ 1.24 TO 1.24 1 1.23 1.23 TO 1.23 2 1.54 1.49 TO 1.59 
421- 440 2 1.?.6 1.25 TO 1.27 1 1. 30 1.30 TO 1.30 1 1.54 1.54 TO 1.54 
441- 460 2 1.49 1,34 TO 1.63 
461- 480 3 1.33 1.23 TO 1.39 2 1. 34 1.33 TO 1.34 
481• 500 5 1.28 1.14 TO 1,47 2 1 • 1 3 1,03 TO 1.23. 2 1.20 1,04 TO 1.37 
501· 520 3 1.38 1.16 TO 1.65 1 1. 39 1.39 TO 1.39 
521- 540 2 1.42 1.41 TO 1,44 4 1.34 1.24 TO 1.41 
54}so 560 2 1. '33 1.45 TO 1.60 3 1. 23 1.11 TO 1.32 2 1. 43 1.42 'ro 1.43 
561- 580 2 1.43 1.21 TO 1.65 
581- 600 3 1.11 1.25 TO 1.41 3 1. 23 1.01 TO 1.37 
601~ 620 2 1. 42 1.37 TO 1,48 3 1. 53 1.34 TO 1.76 
621-. 640 1 1. 32 1.32 TO 1,32 
6ft}"' 660 1 1 • 1 1 1.11 TO 1.ll 
661"" 680 1 0.74 0.74 TO 0.74 
68]· 700 1 1 o 0 B 1,08 TO loOB 

TOTAL; 
121- 700 57 1 9 :~ 8 lalf+ TO 1 .. 10 ?8 J,?:;l 1.01 TO 1.65 26 1.36 0.74 TO 1.76 - - - - - - .. - - - - - - - - -- - - -



SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTR:lfiSHJ\jG 

--------------LENGTH f~EQUENCY DISTRIBUTIONS & PONDERAL INDICES K<TL) fROM 2/21/85 TO 1/13/86 

~~~------·---~-----~---~~---~--~--~~-~~-~--P-·~--~--~~~~--·----------~-----------
SPECIES-- CARP PAGE 2 ------- CYPKINJS CARPIO 

wiNTER fO~' YEAR 

----------------------- -----------------------' LENGTri KCTU K ( TU KCTU K<TU 
RA!\JGE(..,M) '10. Mt:.A 'J, RA'JGE NO, ME A 'J' RANGE --------- --- __ .. __ . --~------~--~- --- -·----' --~~--~-~----

121• 140 4 1.41 1.24 TO 1.60 
141- 160 15 1.J:j 1.21 TO 1.70 
161- 180 14 1.40 1.16 TO 1.68 
181- 200 5 1.39 1.27 TO 1.56 
201- 220 2 1.34 1.26 TO 1.41 
281- 300 2 1.36 _},31 TO 1.41 t:1 

301- 320 5 1.32 1.21 TO 1.59 I ._. 
321- 340 3 . 1. 30 1.24 TO 1.36 N 

341- 360 2 1.29 1.22 TO 1.36 
w 

361- 380 1 1.34· 1 .• 34 TO 1.34 
381- 400 4 1. 39 1.23 TO 1.59 
421- 440 4 . 1. 34· 1.25 TO 1,54 
441- 460 2 1. 4~ 1,34 TO 1.63 
461- 480 5 1.34 1,23 TO 1.39 
4tH- 500 9 1.23 1.03 TO 1.47 
501- 520 .. 1 ... 1 • 3 0 1.36 TO. 1.36 .. 5 1.38. 1.16 TO 1.65 
521• 540 1 1. 1 1 1.11 TO 1.11 1 1.:n 1.11 TO 1.44 
541- 560 1 1.37 1.11.10 1.60 

I~ 561- 580 2 1. 43 1.21 TO 1.65 
581- 600 6 1.27 1.01 TO 1.41 'D 

(1) 

601- 620 5 1. 49 1.34 TO 1.76 :::l 
0., 

621"' 640 1 l. 32 1.32 TO 1.32 !-·· 

641- 660 1 l. 11 1.11 TO 1.11 X 

661- 680 1 0.74 0,74 TO Oo74 0 

681 .. 700 1 l.OB 1,08 TO 1,08 0\ 

........ 

TOTAL 
() 

0 

121- 700 2 1,?3 loll rn 1.36 113 1.35 0,74 TO lo76 ::J 
rt 
~ 

p, 



:Pj 

SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTYt ~0, m 
::J 

ELECTROfiSHING I~ .. - .. --.-----"!11~-~ 
LENGTH f~EQUENCY OISTRI~UTIONS ~ PONOERAL INDICES K(TL) FROM 2/21/05 TO 1/13/86 

I~ ---------------~--~-------~--------~------~~---~-·-------------------------------SPECIES-- ~IVER ~A~P~UCKER PAGE 1 ------- .. CAqPJDDES CARPIO --·· ·-· 1n 
0 
::J 

SPRING SUMMER FALL 
I~ -----------------~----- -------------·--------- ------------------~----LENGTH t< < TU t< ( TU . K ( T l) -·· K.(TL) . K(TU K(JL) 

RANGE("1M) NO, MEA \I RA\IGE NO, MEA \I RANGE NO. MEAN RANGE 
--------- --- ----- ~------------ --- ----· ----~-~------ --- --~-- ------·-----· . 1 ... 80 1 0,99 0.99 TO 0.99 

101- 120 1 1.15 1.15 TO 1,15 
121- 140 2 1.16 1.08 TO 1.25 
141- 160 3 1.15 1.09 ro 1.25 
161- 180 5 1. 16 1.14 TO le22 5 1.30 1.24 TO 1.37 
181- 200 6 1.21 1.13 TO 1.30 1 1.16 1.16 TO 1.16 C1 
201- 220 4 1.18 1.12 TO 1.25 1 1.13 1.13 TO le13 2 1.28 1.14 TO 1.43 I 

1.36 1.36 TO 1.36 4 1.20 1.12 TO 1,30 1-' 
221- 240 1 N 

241• 2f>O 1 1.30 1.30 TO 1.30 1 1. 21 1.21 TO 1.21 3 1.23 1.20 TO 1.25 .1'> 

261- 2130 1 1. 28 1,28 TO 1.28 1 1.14 1.14 TO 1e14 
30)- 320 3 1. 22 1.19 TO },27 
321- 340 1 Oo99 Oe99 TO 0.99 
34)- 360 2 1 • ?. 7 1.13 ro 1.4o 1 1.46 1.46 TO 1.46 
361 .. 380 3 1. 22 1 • 1 8 T 0 1 • 2 4· 
381- 400 2 1.32 1.20 TO 1.43 4 1.21 1.09 TO 1.32 
401~ 420 5 1.25 1.10 TO 1.41 2 1.26 1,09 TO 1.44 
421- 440 1 1.41 1.41 ro 1.'+1 7 1.33 1.20 TO 1.47 5 1.17 0,98 TO 1,32 
441- 460 2 1.36 1.33 TO 1.39 
461 .. 480 2 1 .. 27 1.12 TO 1,43 

TOTAL 
61· 480 28 lol9 Oo99 TO 1,.41 21 1.28 1.10 TO 1.47 34 1.23 0.98 TO 1.44 

------~---~~-------



SURVFY ~N MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTROFISHI~G __________ .. __ _ 
LE~GTH F~EQUENCY OISTRIBUTIONS & PONDfRAL INDICES K(TL) FROM 2/21/85 TO 1113/86 

----------------~~-----------~~--·----~-----~~--~-~-----"~----------------------~ SPECIES-- ~I VER CA~PSUCKER PAGE. 2 
------- CARPIODES CARPIO 

tJ INTER FO~! YEAR 

---------~--~-------~-- --------------~--------· 
LENGT~ KCTL). I(CTL) .. 

RA\JGE RANGEC~M) ~0. MEA~ 

--------- --- ----- ----~--------
61- 80 

101- 120 
121- 140 
141- 160 
161- 180 
181• 200 
201- 220 
221· 240 
241- 260 
261- 280 
301- 320 
321- 340 
341- 360 
361- 380 
381- 400 
401- 420 
421- 440 
441- 460 
461- 480 

TOTAL: 

1 1.21 1.21 TO 1.21 
1 1.13 }.33 TO 1,33 

NO, 

1 
1 
2 
3 

10 
7 
7 
5 
5 
2 
3 
2 

'• 
3 
6 
7 

13 
2 
2 

K ( TL)- ....... K ( TL ) ....... 
MEA \JI RANGE 

-~~-*!· ~~~-~~-~-:~----· 

0,99 0,99 TO 0,99· 
}.15' 1,15 TO 1.15 
1.16 1,08 TO 1,25 
1.15 1,09 TO 1.25 . 
1.23 1,14 TO 1.37 
1.20 1.13 TO 1.30 
1.20 1.12 TO 1.43 
1.23 1,12 TO },36 
1 • ?. 4· 1,20 TO 1e30 
1.21 1,14 .TO 1,28 
1.22 1.19 TO 1,27 
1.10 0,99 TO 1.21 
1.33 1.13 TO 1,46 
1.22 1,18 TO },24 
1.24 1,09 TO 1.43 
1.25 1,09 TO 1e44· 
1. 27 0,98 TO 1.47 
1. 36 1,33 TO 1,39 
1.27 1,12 TO 1.43 

61- 480 2 1.27 1.21 TO 1.33 . 85 1.23 0,98 TO 1a47. 

. . ....... ~·· . ... . -............ .- .., .... 

6' 
I'd 

CD 
::l 
0. 
1-'­
~ 

0 . 
"' 
() 

0 
::l 
rt 

0.. 

0 
I 

1-' 
N 
lJ1 



SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

ELECTRQFJSHI\JG 
--------------LE\JGTH F~EQUENCY OISfRlBUTIONS & PONDERAL INDICES K<TL) FROM 2/21/85 TO l/13/86 

------------------------------~------------~-~-~-~·-·~------~---------~--------~-
SPECIES-· S"1ALU~OI ITrl AUFF ALO PAGE 1 
------- lCTIO~~S B~BALUS 

SPKING SUMMER FALL 

----------------------- ------------·---------~' --------~-·------------LENGT'"i I{(TL) K(TL) K<TU .K<TU . K<TU. K(.TU 
RA'IGE('-iM) NO, MEA \J, RA\JGE NO, "1EA \J• RANGE NO, MEAN RANGE --------- --- -----· ------------- --- -----· ~~~--~-~-'!--~~· ~-~~ ---·-· ________ '~!!~' ____ 

101- 120 3 1. l 9 1.06 TO },32 
121- 140 1 1. 25 1.25 TO 1.25 
321 .. 340 l 1.41 1.41 TO 1,41 
341- 360 1 1,27 1.27 TO 1.27 
361• 380 1 },48 1,48 TO 1,48 1 . 1.38 1.38 TO 1,38 
381· 400 ' 1 1.61 1.61 TO 1.61 
441- 460 1 1. 56 1.56 TO 1,56 
541- 560 1 1,61 1,61 TO 1.61 

TOTI\L' 
101- 560 6 1.?.6 1,06 TO 1,48 1 1.38 1.38 TO 1e38 4 1.55 1.41 TO 1,61 

t'JI'HER FO~: YEAR 

----------------------- ------~-----·~---------LENGT"i I((TL) K ( TU K<TL) K<TL) 
RA\IGE("1M> "JO. Mt.\\1 RA\JGE NO, "1EA 'Jt RANGE 

--------- --- --·-- ------------- --- ----- ·------------
101· }20 3 1.19 1,06 TO 1,32 
121- 140 1 1. 25' 1,25 TO 1,25 
321- 340 1 1.41 1,41 TO 1.41 
)(+1- 360 1 1.27 1,27 TO 1.27 
361· 380 2 },43 1.38 TO 1.48 
381- 400 1 1.61 1.61 TO 1.61 
441· 460 1 1.56 1.56 TO 1.56 
S41· 560 1 }.61 1.61 TO 1.61 

TOTAL 
101· 560 ll 1. 39 1.06 TO 1.61 

:P' 
d 

1'1j 
(IJ 

:::5 
Q, 
f-'· 
~ 

0 

0\ 

n 
0 
:::5 
rt 

p_, 

-------~------~~---
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I 

f-' 
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0'1 



SURVFY 0~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTR~FIS~I~G 

--------------
LE~GTH fqEJUENCY niST~IBUTIONS & PONDERAL INDICES K(TL) FROM 2/?1/85 TO 1/13/86 
----------------------------------~·----·-~•--••w-•-•••-•·-~~--~~-~•~~~-•ww~•--~• 
SPECIES-- 31GMOUTH dUFFALO PAGE 1 
------- ICTIOBJ~ CYPRINELLUS 

SP~ING SUMMER FALL 

----------------------- --------·---~·--------- ~---------~~-----------· LENGT'i !{(fL). K ( TLl K(JL) - K<TLl K (JU K(TL) 
~ANGE('-1M) NO. Mt.A ~' RA~GE NO, ME A '11 RANGE NO, MEAN RANGE 
--------- --- ----- ------------- --- ----- ------------~ --- ----- -~-----------

101- 120 1 1.?2 1.22 TO 1.22 
121- 140 1 1.24 1.24 TO 1,24 
161- 180 1 1 • c; 6 1.56 TO 1.56 
441- 460 1 1.51 1.51 TO 1.51 
481- 500 1 1.40 1.40 TO 1.40 
501- 520 1 1.70 },70 TO 1,70 
541- 560 1 1 • (+ 9 1.49 TO 1.49 
601- 620 1 1. 62 1,62 TO 1,62 

TOTAL 
101- 620 4 1.18 1.22 TO 1.56 4 1.56 1,40 TO 1.70 

'II I "HER Fo~: YEAR 
---------~------------- ---~-------~------~----LEN3TH K < TU K < TU K ( TU K<TLl 

RA~G:: ('-1M) 'JO. MEA~, .RA'JGE NO. MEA 'J' RANGE ---------- --- --·--· ---~------- ... - --- -- .. --. -~ .. ------~---· 
101- 120 1 1. 22 1.22 TO 1.22 
121- 140 1 1.24 1 • 2 4 T 0 1 • 2 4· 
161- lAO 1 1.56 1.56 TO 1.56 
441- 460 1 1.51 1,51 TO 1,51 
481- 500 1 1.40 1.40 TO 1.40 
501- 520 1 1.'70 1.70 TO 1,70 
541- 560 1 1.49 1.49 TO 1,49 
601• A20 1 1.62 le62 TO 1.62 

TOTAL 
101- 620 A l • '• 7 1.22 TO le70 

0 
I 

f-' 
1\.) 

-.J 

l::t>' 

(D 

::l 
p, 
...... 
~ 

0 . 
0'\ 

~ 

n 
0 
:::1 
rt -
p, 



SURVFY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTy, MO. 

ELECTR3FISHI~G 

-- .... --------- .. _ 
LE~GTH FREQUE~CY niSTRidUTIONS ~ PONDERAL INDICES K(TL> FROM 2/?1/85 TO l/13/86 

-----------------------------------------------------~----~--·-----~---·--------~ SPECIES-- SHOR THE/\ )• ~EOHORSE P~GE 1 
------- MOXOST3MA MACROLEPID3TUM 

SPRING SUMMER fALL 
________ " ______________ ------------~---------- ------------~----------

LENSTH KITL) K(Tl) I((TU ... I((JL). KCTU K(Tl) 
RA~GE(~M) ~0. 4EA~, RA~GE NO. ME A \JI RANGE NO. MfA\1 RANGE 
--------- --- ----- ------------- --- ----- ------------- --- ----- -------------2tll- 280 

301• 320 2 1.00 0.93 TO 1.07 
341- 160 
361- 380 
421- 440 

TOTAL 
261- 440 2 1.oo o.93 TO 1.01 

tJI:HER FO~: YEAR 

----------------------- ----·---------------~--
LEN~Tri 

RANGE('wiM) 'ID. 
K ( TU 
MEA~ 

K ( TU 
RA\JGE 

K<TU t<(TL) 

NO. MtA'J RANGE 

2bl- 280 
301- 320 
341- 360 
361- 380 
421- 440 

TOTAL 
261- 440 

1 
2 
1 
2 

----- ~-------~---- --- ----- -------------
1. 1 5 1.15 TO 1"15 1 1.15 1.15 TO 1.15 
1.05 1.04 TO 1.06 5 1. 0 1 0.92 TO 1.07 
t.ns },08 TO 1.08 2 1. 0 7 1.06 TO 1.08 
1.06 0.92 TO 1.~0 2 l .. Ob 0.92 TO 1.20 

1 0.94 0.94 TO 0.94 

6 l.ns 0.92 TO 1.20 11 lo03 0.92 TO 1.20 

1 0.92 0.92 TO 0.92 
1 1.06 1.06 TO 1.06 

1 0.94 0.94 TO 0.94 

3 0,97 0.92 TO 1.06 

'to> u 
''O 
(D 

:::J 
0.. 
f-'· 
X 

0 

()I 

n 
0 
:::J 
rt 

0.. 

0 
I 

I-' 
N 
co 

-~-~--~~~--~-------



SURVFV 3N MISSOURI RIVER AT CALLA~AV ?LANT IN CALLA~AV COUNTY, MO, 

ELECTROFISHINCJ 

LE~GTH F~EQUENCY OISTRIBUTIONS & PONDERAL INDICES K<Tl) FROM 2/21/85 TO l/13/86 

--------------------------·--------~--~---·--~··-~---~"~-"~-~-----~-~··-~~---~·-· SPECIES-- BLJE CATFJSH PAGE 1 ------- ICTALURUS FURCATJS 

SPfHNG SU~1MER FALL 

-------------~--------- -----------~-----------· ~----~-------~---------LENGT-i r<: <TU K<TU K ( TU -· K<TU .. K.( TL) . K(TL) 
RA\lGE('-tM) '10. MEA \I RA\JGE NO, ME A 'I' RANGE' NO, MfAN RANGE 
--------- --- ----- ------------- --- ----~ --------·---- --- -·--- -~-·--------~ 
2~,1- 280 1 0,67 0.67 TO 0.67 
281- 300 1 0.9:} 0.99 TO 0,99 
321- 140 1 o.ao 0,80 TO O,BO 1 0,74 0,74 TO 0,74 
341- 360 1 0,86 0,86 TO 0,86 
381- 400 1 0,72 0,72 TO 0,72 
421-440 1 1.12 1.12 TO 1.12 t:J 
4'+1- 460 1 1,09 1.09 TO 1.09 I 

f-' 
'•Bl- 500 1 0,99 Q,99 TO 0,99 N 

521- 540 1 o.74 0,74 TO 0,74 \0 

TOTAL 
261- 540 2 0.99 0.99 TO 0,99 2 0.77 0.74 TO O.BO 6 0,87 0,67 TO 1.12 

WI \ITER FO~ YEAR. 

----------------------- ----·-----·--------~---· LENGTrl K ( TU K ( TU K«TU K(Tll 
RA"JGE<'-1M) ~o. MEA'J RA'\JGE NO. MEA\J 1 RANGE 

-------~- --- ----- ------------- --- ----· ---~--~------
2bl• ?AO 1 0.67 0,67 TO 0.67 I>' 

281- 300 1 0.99 0.99 TO 0.99 (!) 

321- 340 2 0. '71 0,74 TO 0.80 :.1 
p, 

341- 360 1 0.86 0,86 TO O.B6 ~· 

381· 400 1 0.72 0.72 TO 0.72 ~ 

421- 440 1 1 • 1 2 1.12 TO lo12 CJ 

441- 460 1 1.09 1.09 TO 1.09 0\ 

481- 500 1 0.99 0,99 TO 0.99 
521· 540 1 o .• ., !; 0, 7 4 T 0 0 • 74· I~ 

:J 
TOTAL I~ 261- 540 10 0.87 0.67 TO ld2 



SURVEY ON MISSOURI RIVER AT CALLA~AY ~LANT IN CALLA~AY COUNTY, 40. 

ELECTR[)fiSHI\JG 
~-~~- ~-- -~ ~- --~-

LE~GTH f~EQUENCY OISTRIBUTIONS & PONDERAL INDICES K(TL) fROM 2/21/85 TO 1/13186 
-··--·---·~-----~-~·--~~~-----•••·--~----~~••-·~•~w~-~•w•-••~·--·••••••-•••••-••••••••• 

··- -~-"- . 

SPEC 1 E 5 .... CHAN \JELl CA f FISH 
----~-- _- ICTALU~US P.UNCTATUS 

SPRING . SUMMER 

PAGE 1 

FALL 

----------------------- -----------------------· -----------------------LENGTH . J((fl) K ( TL L . K ( T U - - - K (T L. ) K(TL) K(TU 
RA"JGE ( '1~1) IIJO. ME A \JI RA'lGE NO. MEA \J· RANGE NO. MEAN RANGE 
~---~---- --- ~---- ~----~---•••• --- ----~ ••••P••··~--- ••• ••••• -------------

161- }80 1 0.85 o.ss ro o.as 
181- 200 2 OoBl o.76 ro o.85 
221- 240 1 0.76 o.-f6 TO 0.76 
241 .. 260 1 . 0.93 o.93 .r.o o.93 1 0.78 0.78 TO 0.78 
281- 300 1 0.,66 0.,66 TO 0.66 
301 ... 320 1 0.99 0.99 T0.0.99 . -·- .. 

381- 400 1 1.14 1.14 TO 1.14 
401- 420 2 0.76 0.12 TO 0.79-
421- 440 1 1.07 1.01 ro 1.01 
461-.480 ····-. .. 3 0.92 o.sa TO o.97 .... 2 0.90. o.a1 TO o.99 
481 ... 500 1 0.92 0.92 TO 0.92 

.541- 560 --- --- 1 0.89 0.89 TO 0.89 

TOTAL, 
161 .. 560 8 O.C)2 0.76 TO 1.14 6 0.87 0.72 TO 0,97 5 0.83 0.66 TO 0.99 
- .. ·~·-··· ---· , __ , .... ... ~ . .............. .w. ·- -·. 

p 
d 
d 
(]) 
::l 
p.. 
f--'· 
>~ 

t:J 

0\ 

n 
0 
::J 
~ 

o, 

c 
I 

1-
(....; 

c 

-~-~--~~-----------



SURVEY ~N MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

ELECTR~FISHI~G 

--------------
LE~GTH F~EQUENCY niSTRIBUTJONS & PONDERAL INDICES K<TL> FROM 21?1185 TO 1113186 
-••-•••••-·-··---~---------~~-·-•••~--·----•~-·-·----~~·-•w••-•~·-·~---~---~·-•••· 
SPECIES-- CHAN'JEL: CATFISH PAGE ------- ICTALU~LJS P.UNCTATUS 

tJPHER FO~ YEAR 

----------------------· ---~---------~---------LENGTH ~ CTU K ( TU K(TU .K.CTU 
RA"iGE(I.1M) NO. Ml:A'J RA~GE NO. ME A '4 1 RANGE 
----·---- ••- -----· ., ____________ v~~ ---~~· ~~~-~- ....... ., .. -...., 

161- 180 1 0.85 o.as TO o.as 
181- 200 2 0.81 o.76 ro o.es 
221- 240 1 0.76 0.76 TO 0.76 
241- 260 2 0.86 0.78 TO 0.93 
281· 300 1 0.66 0.66 TO Oe66 
301- 320 1 0.9~ 0.99 TO 0.99 
381- 400 1 1.14 1.14 TO 1.14 
401- 420 2 0.76 0.72 TO 0.79 
421- 440 1 1.07 1.07 TO 1.07 
461- 480 5 0.91 0.81 TO 0.99 
481- 500 1 0.92 0.92 TO 0.92 
541- 560 1 o.e9 0.89 TO o.A9. 

TOT AL 1 

161- 560 19 o.AB 0 • 6 6 T 0 1 • 1 4· 

2 

I~ 
''U 
(i) 

::::l 
0, 
I-'· 
X 

0 

0\ 

(") 
0 
:::J 
rt 

C1 
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t-' 
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SuRVEY ON MISSOURI RIVER AT CALLANAY PLANT IN CALLAWAY COUNTY, MO. 

ELECTR3F"ISHI'JG 
---------------~ 
LE~GTH F"~EQUENCY DISTRIBUTIONS & PONDERAL INDICES K<TL) FROM 2/21/85 TO 1113186 

--~~~--~-~--------------~~~-~-·----~~~·----~~~p·-~~~"-----·-·-~-----·-------~--~-SPECIES-- fLATHEAD CATFISH PAGE 
~-----.- PYLODICTIS OLIVA~1S 

SPKING SUMMER F"ALL 

----------------------- -----------------------· -----------------------LENGTrl K<TU K < TU. K.ITU K<TU K<TU K(JL) 
RA\IGE("1M) NO. MEA \I RA'JGE NO,. ~EA\1 RANGE NO. MEAN RANGE 

--------- --- -----· ------------- --- ----- ------------- --- ----- ----------~--
261- 2AO 1 0.91 Oo91 TO 0.91 
281- 300 1 0.88 0.88 TO 0.88 
301- 120 2 o.A9 0.88 TO Oo91 
321- 340 1 0.91 0,91 TO Oo9l 1 0.88 0.88 TO 0.88 
.341 .. 360 1 O,Q9 0.99 TO 0,99 
561 .. 580 2 1.02 0,92 TO loll 

TOTAL· 
?61- 580 1 0.99 Oo99 TO Oe99 7 0.93 o.ee TO 1.11 1 0 .. 88 o.8A TO o.88 

Ill INTER FO~ YEAR 
--------·------~------- -~-~----·--------------LENGTH K<TU K<TU K<TU K<TU 

~At\JGE<..,M> "-'0· MEA \1: RA\JGE NO. MEA \J: RANGE 

·-------- --- ----- ------------- --- ----- -------------2/,1• 280 1 o.<:Jl 0.91 .TO 0.91 
281- 300 1 o.AB 0.88 TO 0.88 
301· 320 2 0.89 0,88 TO 0.91 
321- 140 2 0.90 0,88 TO 0.91 
341· 360 1 Q,Q) Oo93 TO 0.93 2 0.96 0,93 TO 0.99 
561- 580 2 1.02 0.92 TO 1.11 

TOTAL 
261- 580 1 0.()3 0.93 TO 0.93 10 0.93 O.BB TO 1.11 

1 

:t> 

([) 

::J 
p_, 
1-'· 
X 

CJ 

0\ 
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SURVEY 0~ MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY• ~0. 
······- - ------ --- -·--- .. 

ELECTROfiSHI~G 

-~~-------·~-~-
LE~GTH fQEQUE~CY DISTRIBUTIONS ~ PONDERAL INDICES K<TL) fROM 2121/85 TO 1/13/86 

... ~--- ... - ~~ ... ~-- ---~ ~~ !~!" ~ ~~ ~~ ~-~-~~!II!~~-~---_, __ -. Wt!IP.~- ... --· ~· ....................... ~· ,. .................. ~----- --·-· 

SPECIES-·· WHITE t:jASS 
....... ,...,.. _ .t-10RO'JE .. CHRYSOPS. 

PAGE· 1 

__ SPiHNG _ __ _ --. SUMMER - --- fALL 

~----------------~---~- ------------------------ ---~---------------------------- --- LENGTH ----. :<<TU ------ .K<TU --- -. --- ---1<-<TU---------- I(_(TL) 
RA!\JGE (~M) NO, MEA~, RA~GE NO, ~EA~' RANGE 

.K (TL) 
NO, MEAN 

-K(TU 
RANGE 

-~~~!!'~~~-~- --- -~-~~~~-- --~-411!'11!~~~~-~~~---~-~~- -~~-~~· -~~-·~--~~-,-- .. ~- ~-~ ~----- ---.--.--- .. ~-'!"'-· 

101• 120 1 1.16 1.16 TO 1.16 
121"' 140 4.l.U•·- 1.03 TO.l,40 ... 
141• 160 1 le16 1.16 TO 1.16 

----·-· -- .161-. .. 180 .. 2 ... 1 •. 10 -.l.07 .... TO .1.13------ 1---1.03 ...... 1.03--TO 1.03 .. 
181• 200 3 1.21 0.98 TO 1.65 

. 22-1 "! .. 240--- -- 4 ..... 1,03 .. 0.96.-TO 1.13 --- 2- ---lell-----l-e08.T0-1.15 --- 2--
241- 260 1 1.10 1.10 TO 1.10 1 

---26l~c280. -L-l,J8 .... 1.18.TO 1.18. 1----0.88----0e88-TO 0,88 .. 1 .. 
281• 300 3 1,33 1.21 TO 1.41 1 1.06 1.06 TO 1.06 1 
30 1~ 320 -- -1 .... 1,.32 .. -----1-• 32 TO -1• 32 .. -2 ...... 1. 0 5~ ....... 1,04- TO .. 1. 06------ 1 
321- 340 2 1.28 1.23 TO 1.32 1 
341- 360 1 ----1.35 ---le35 ... TO 1.35 ..... 

TOTAL' 

0,99 -0.95--TO 1,03 
1.oo t.oo ro 1.oo 
0.95 Oe95 TO 0,95 
0,93 0,93 TO 0.93 
1,01 1,01--TO 1.01 
1.10 1.10 TO 1.10 

101- 160 22 1.17 0.96 TO },65 9 1.09 o.sa ro 1.32 1 1.oo o.93 TO 1.10 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO. 

ELEC:TR::lFISHI\lG 

LE\IGTH F~EQUENCY DISTRIBUTIONS ~ PONDERAL INDICES K(TL) FROM 2/21/85 TO 1/13/86 

--------------------------------~--~----------~---•G•---~--~-----~----~--•••--w~• SPECIES-- ~HITE BASS Pll.GE' ------- MO~O\IE C"iRYSOPS 

II I 'HER FO~ YEAR 

---------~------------- -~----------~----------' LENGT1 KCTU K ( TU . K <TU K(TL) 
RA~-.IGE(\.1"'1) "JO. 1.1EA\l RA\IGE NO. MEA \1' RANGE --------- --- ____ ... ------------- --- .. __ ..... -------------

101· 120 1 1.16 1.16 TO 1.16 
121· 1t+O 4 1 •. 14 1.03 TO 1.40 
141- 160 1 1.16 1.16 TO 1.16 
161• 180 3 1.08 1.03 TO 1.13 
181- 200 3 1.21 0.98 TO 1.65 
221- 240 8 1.04 0.95 TO 1.15 
241- 260 2 1.05 1.oo TO 1.10 
261· 280 3 1.00 o.88 TO 1.1B 
281- 300 1 1.?9 1.28 TO 1.28 6 1.21 0.93 TO 1.41 
301- 320 1 1.39 1.38 TO 1.38 5 1.16 1.01 .TO 1.38 
321· 140 3 1.22 1.10 TO 1.32 
341· 360 1 1.35 1.35 TO 1.35 

TOTAL 
101· 360 2 1.13 1.28 TO 1.38 40 1.13 o.a8 ro 1.65 
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SURV~Y 0~ M!SSDURI RIVER AT CALlAnAY PLANT IN CALLAWAY COUNTYt MO. 

ELECTR::>FISHING 

LE~GTH F~EQUENCY niSTRlBUTIONS & PONDERAL INDICES K(TL) FROM 2/21/85 TO 1/13/86 

----------------.--------------~-----------~--~--~~-~-·-----~--------~----~-----~-· SPECIES-- BLUEGILL PAGE, 1 
------- LEPOMIS ~ACROCHI~US 

SPRING SUMMER FALL 

----------------------- -----------------------· -----------------------LE:NGTY 
RANGE<~"-1) "10. 

K<TU 
ME.A\1 

K(TU 
RA\IGE 

K ( TU 
NO. MEA \I 

.. KCTL> K ( T L ) . ... - K ( T U 
RANGE NO. ~~EAN RANGE -----· ------------- ..... ~ ·---- --~------~---· --- ----· --~-- .. ·----c-.~· 

!11- }00 
101- 120 
121- 140 
141- 160 
161- lAO 
181- 200 
201- ?.20 

TOTAL 
81- 220 

2 
1 
2 

3 
3 
1 

l.A9 
2.18 
2.oo 

2.13 
2.41 
2.13 

1.67 TO 2.12 
2.18 TO 2.18 
1.99 TO 2.00 

1.80 TO 2.37 
2.18 TO 2.57 
2.33 TO 2.33 

12 2.16 1.67 TO 2.57 

tJI 'HER 

2 1. A2 1.38 TO 2.26 
1. 2.75 2.75 TO 2.75 
1 2.53 2.53 TO 2.53 

4 2.23 1.38 TO 2,75 

FO.~' YEAR 
-----~---~~---~---~---- --------·--~-~---------LENGT'i K ( TU K < ru K<TU K <TL> 

RA'\JGE("1M) IIJD. MEA 'li RA\IGE NO, MEA\~ RANGE 

--------- --- ----- ------------- --- ----- -----·------· 81- }00 2 1. A9 1.67 TO 2.12 
101- 120 1 2.18 2.18 TO 2.18 
121- 140 4 1.91 1.38 TO 2o26 
141- 160 1 2.75 2.75 TO 2.75. 
161- 180 4 2.23 1.BO TO 2.53 
181- 200 3 .2.41 2.18 TO 2.57 
201- 220 1 2.33 2.33 TO 2.33 

TOTAL 
81- 220 16 2.18 1.38 TO 2.·75 
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SU~VFY ON MiSSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 

ELECTR:)fJSHl~G 

LE~GTH f~EQUE~CY DISTRI~UTIONS & PONOERAL INDICES K(TL) fROM 2/21/85 TO l/13/86 

-------------------------~---~-----~------~----------~--------~·---------~--~-·--· SPECIES-- ~HITE CRAPPIE PAGE: ------- PO~OXIS AN~ULARIS 

SPRING SU~I.1ER FALL 

--------·----------~-~- -------~----------·----· --------~--------------LENGTrl K<TU K ( TL.) .. K ( TU K.(Tl) - . - K (TU. K<TU 
RA\JGEC'-1M) ~0. "1t..A~: RA~GE NO, 1.1EA 'JI RANGE NO, MEA~ RANGE 

--------~ --- ----- ----~-------- --- ----- ---~-~------- --- ----- --------·----' 
201- 220 1 1.?8 1.28 TO 1,28 
221 .. 240 1 1. ·u 1.31 TO 1,31 1 1. 30 1,30 TO 1.30 
241- 260 2 1.44 1.41 TO 1,48 1 1.41 1.41 TO 1.41 
261- 280. 2 l.S2 1.,48 TO 1.56 1 1.40 1.40 TO 1,40 -1 1.23. 1.23 TO 1,23 
281- 300 2 1. 66 1.64 TO 1.69 1 1.33 1,33 TO 1,33 
301- 320 1 1,Sl 1.51 TO 1.51 

TOTAL· 
201- 320 9 1. 4 8 }.28 TO 1,69 4 1.36 1.30 TO 1.41 1 1.23 1,23 TO 1,23 

wl~TER fO~i YEAR 

----------------------- --------~--------~-~---·· LENGTrl K<TU K ( TU K CTU K<TU 
RANGE("1M) ~o. ME.ll 'J: RA~GE NO, "1EA\I: RANGE --------- --- ----· ------------- --- -----: ---------- .... ---

201- 220 1 1.28 1.28 TO lo28 
221- 240 2 1, :n 1.30 lO 1,31 
241- 260 3 1.43 1.41 TO 1.48 
261- 280 4 }. 42 1,23 TO 1.56 
281- 300 3 1.55 1,33 TO 1,69 
301- 320 1 1.51 1.51 TO 1.51 

TOTAL 
201- 320 14 lo43 1.23 TO le69 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTY, MO, 
------------------- ······-·--------··-····-·-. 

ELECTROfiSHI~G 
-----"'---!..~-~ '!!~~.-!- ~ !'! ~ ~-"!!: _______ _ 

LENGTH fqEQUENCY DISTRIBUTIONS ~ PONDERAL INDICES K(TL) fROM 2/21/85 TO 1/13/86 
-----=~~ !!.~ ~-~~-~--~..!'!' !'!.-~~---!! ~ ~~-~.!'!-~~~~~_!1!11--L"!!-~J!I--!...."!--'!--ft.fllll'_!lll-..!!t..P .,._ ... ~P.l~~~~-"'l.IP.~ft:-,._--.• ...... --~---~!I!' .. - .......... ~------"'-... ·-~---- .. ---·.·----·-------·-·---·----·····-·----~---·-· 

SPECIES-- SAUGER P~GE 1 
---~-~-~!!!.~~-'!. __ S.Il.ZO.SJEO.lON.-CAN A DENSE ----------·--------- ---

·---------··-·· ________________ SERING ______________ SUMMER .. _______ _ --··. ________ E ALL-----·-·-· 

----------------------- ------------------------ ---------------------------LENGTH-------K-Ltll K LTI...) -1(_( __ fl.)----KtTI.. )------------K-t TL ).. K ( TL) ------··-··· 
RANGE(~M) NO, MEA~; RA~GE NO, MEA~' RANGE NO, MEAN RANGE 

------~~~~-~-~~~-~---~~-~-~-.!'-~-~-:~.!!~-~-~-~-~-~~~-~...!!.~!!'-~~-~-~~~-~-!1:'-~----~~-~---~-~~-!-~.-~---~--~~: .. ~-~~--"!.~--~~!l!' .. fll!l ..... __ _ 

161- 180 1 0.~7 0.67 TO 0.67 
··-------2 61 ~-. 2 8 0 -------·-----·----------· 

281- 300 
----J3.4l~-360 .. 

461 .. 480 
--------------· 

TOTAL' 
______ }61 .. ~---480 ---L-0 ,67 __ o •. 67 ... lo __ o • 67 .. 

______ w.I.NIE.R ______ _ 

----------------· L ..... 0. 75 ... -.0 • 75 .. T 0. 0.75 . 
1 0.69 0.69 TO 0,69 

-----····-----1-0 •. 78--0 • 78--TD--0 ,18 ..... 
1 0,72 0.12 TO 0,72 

·-----~-------------- ·-·- ------------------- .. 

__________ .. ________ 4 ..... 0 • 7 3--·- 0 • 6 9 ·- T 0- 0 • 7 8 

----~:-F"·O~!-YEAR--------

~----·---~-~---------~- ~-~-~----~-~-~---------· _____ LENGTH. _________ J(..t T L )_ __ K.LTLJ _______ KJ.TLL--..1<- LT.Ll-------- --------------- --------------------- ...... 
RANGE(~M) NO, MEA~I RA~GE NO, MEA~I RANGE 

--------~--~ -~- ~-~~ ~ ~ ~----~ .'!'!..-~--~..!!~ ~~-~~~~-~~~-~~~-~-~ -~---~-~--~--~-- ~-~ -~-~-!!-~-~~-.!!-~~-~ ~ ~ -!.~- ---- ------------·- --------

161- 180 
___ 261~---280 

281- 300 
------· 341 ~- .. 360------

461- 480 

TOT ALi 
_ ___l.6.1..~_480. 

1 0.67 0,67 TO 0,67 
·-------------1-0. 75 .. _.0 ... 75-..T Q_ 0. 75-·-----·-------------

1 0.69 0,69 TO 0.69 
________________ L._.o. 1 8_0 •. 7 8 __ J a ... o. 78 

1 0.72 0.72 TO 0,72 

_s_o .•. 72_o .• 6.J __ r o_o ... 1 8----------------------------------- ___ _ 

·----------------------·----

.. ---------··---·---------------···- --···--. -------- ··--·-r--------------- .................... . 
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SURVEY ON MISSOURI RIVER AT CALLA~AY PLANT IN CALLAWAY COUNTYt ~0. 

ELECTR:JFISI"ilNG 

--------------LE~GTH F~EQUENCY niSTRI~UTIONS & PONDERAL INDICES KCTL) FROM 2/21/85 TO l/13186 

-~---------------------------------~---------------------------------------------SPECIES-- fRES~WATEH DRUM PAGE 1 
------- APLODI~OTUS GRUN~1ENS 

SPrUNG SUMMER FALL 

----------------------- ----------------------- -----------------------LENGTH .KCTll 
RANGEC"1M) \JOe MEA'J. 

K (TL) . 

RA'IIGE 
KCTL) 

NO. MEA'l· 
KCTU 
RANGE 

KCTL) 
NO. MEAN 

K(TL) 
RANGE 

----- ------------- -----~ ------------~· ----- -------------
o- too 1 

101- 150 148 
151- 200 32 
201- 250 65. 
251~ 300 15 
301- 350 13 
351- 400 7 
401- 450 2 
451- 500 

TOTAL 

0.99 
0.65 
1.10 
1.07 
1 G I 3 
1. 22 
1. ?B 
1.43 

0.99 TO Oo99 
0.50 TO 1.34 
0.84 TO 1.22 
0.91 TO.l.31 
0.86 TO 1.30 
1.07 TO 1.42 
1.13 TO 1·'•5 
1.35 TO 1.50 

2 
7 

17 
16 

4 
2 

1o03 
lo 11 
1. 11 
1 .l 0 
1.09 
1.26 

2 
0.99 TO 1.07 1 
0.97 TO 1.22 22 
0.88 TO 1.34 22 
0.84 TO 1.22 .42 
0,94 TO 1.26 10 
1.22 TO 1.30 3 

1 
2 

1.43 
0.96 
1.04 
1. 11 
1 • 10 
1.11 
1.16 
1.28 
1.14 

1.2A TO 1.57 
0.96 TO 0.96 
0.63 TO 1.29 
0.92 TO 1.42. 
0.91 TO 1.26 
0.86 TO 1.23 
1.09 TO 1.23 
1.28 TO 1.28 
1.06 TO 1.23 

o- 500 283 0.87 0.50 TO 1.50 48 1.11 0.84 TO 1.34· 105 1.10 0.63 TO 1.57 

wiNTER FO~ YEAR 

---------·------------- -----------------------
LENGT~ KCTL) 

RA~GEI"1M) \10. ME~~; 

o- 100 '+ 
101- 150 12 
151- 200 2 
201- 250 13 
251- 300 2 
301- 350 
351- 400 
401- 450 r 
1+51- 500 

TOTAL 

1. s 7 
1.30 
1.06 
1.19 
1o?2 

KCTLl 
~A~GE 

KCTL) 
NO • MEA \II 

KITLl 
RANGE 

----- -------------
0.99 TO 1.91 7 
O.R9 TO 1.85 163 
1.04 TO 1.07 63 
1.01 TO lo81 117 
1.13 TO 1.32 75 

27 
12 

3 
2 

1.44 
0.70 
l.OB 
1.09 
1 • 11 
1.16 
1. ?5 
1.39 
1 • 1 It 

0.99 TO 1.91 
o.so TO 1.85 
0.63 TO loi?9 
O.AB TO 1.81 
0.84 TO lo32 
0.86 TO 1.42 
1.09 TO 1.45 
1.2B TO lo50 
1.06 TO 1.23 

0- 500 33 lo?7 0.89 TO lo9l 469 0.97 0.50 TO 1.91 

p 
D 
u 
(1l 

:::1 
o. 
!-'· 
X 

tJ 

(J'. 

~-

n 
0 
::1 
ri' 

Q, 

tJ 
I 

f-' 
w 
co 

-------------------



E - 1 

Appendix E 

Quality Assurance Program 
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Quality Assurance Program 

Description 

Introduction • 

Objectives • 

Materials and Methods. 

Organization •••••• 

Roles and Responsibilities • 

Quality Assurance Program. • 

Scope of Work Control. 

Document Control • • • 

. . . . . . . 

Identification of Materials and Components • 
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Handling, Storage, Shipping. 

Corrective Action. 
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1.0 Introduction 

A quality assurance (QA) program was conducted by Union 

Electric Company on Missouri River aquatic sampling programs in the 

vicinity of the Callaway Nuclear Power Plant. The purpose of this QA 

program was to assure that the operational entrainment and impingement 

studies conducted by Union Electric Company conformed to quality 

control and quality assurance procedures of environmental assessment. 

2.0 Objectives 

The Union Electric (UE) quality assurance (QA) program was 

based on the applicable Sections of the NRC "Quality Assurance 

Criteria for Nuclear Power Plants" (10 CFRSO). Because of the rigid 

requirements of these QA criteria and procedures, UE was assured that 

the Callaway 316(b) demonstration would be conducted in a controlled 

manner which was acceptable to applicable regulatory agencies. 

The specific objectives of the QA program were as follows: 

o To provide adequate confidence that the methods, 

techniques, and procedures used by UE personnel met 

the study objectives and produced scientifically 

sound data. 

0 To provide assurance that methods, techniques, and 

procedures employed by UE personnel to collect, 

analyze, and report environmental data were properly 

documented. 
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To assure that UE personnel collected, analyzed and 

reported environmental data that complied with the 

scope of study, specific procedures and quality 

control requirements in the performance of their 

work. 

Several procedures were used to guarantee that objectives of 

the QA program were fulfilled. These included: 

3.0 

0 Review and critique of scope of work 

o Observation and critique of field and laboratory 

techniques 

0 

0 

0 

Testi~g and calibration of measuring and test 

equipment 

Training and testing of technicians' work that 

affected quality of data 

Original document control 

o Review and critique of the final report 

Materials and Methods 

QA program activity areas were summarized within the following 

10 categories extracted from 10 CFR 50. 

0 Organization 

0 Roles and Responsibilities · 
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o Quality Assurance Program 

o Scope of Work Control 

o Document control 

o Identification and control of materials, parts and 

components 

o Control of measuring and test equipment 

o Handling, storage and shipping 

o Corrective Action 

Each of these areas are described in detail as they pertain to 

the UE QA program in the following text. 

3.1 Organization 

The UE Environmentalflervices department manager had the 

ultimate responsibility for the quality of services performed by the 

department. The department manager appointed a quality assurance 

manager who assured the quality of the project being performed. The 

project was managed by a project leader and he was supported by 

project personnel. These roles and responsibilities are defined in 

the following text. 
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3.2 Roles and Responsibilities 

Quality Assurance Manager 

Appointed by the department manager, the quality assurance 

manager (QAM) was not routinely involved in the collection, analysis, 

interpretation, or reporting of the data for a particular project. 

QA Manager responsibilities were: 

o Reviewing the project scope of work. 

0 Reviewing project specifications. 

0 Being apprised of all activities affecting quality. 

Project Leader 

The Project Leader (PL) was the individual in charge of 

conducting the project. This included being in charge of both the 

field and laboratory work. In the event the PL was unable to be 

present on a field sampling event, he designated another trained and 

qualified individual to assume his QA and management responsibilities. 

The PL had the ultimate responsibility for analysis and reporting of 

results of that particular project or portion of a project. 

The QA responsibilities of a PL included the following: 

0 Reviewing and helping develop the scope of work for that 

project. 

I 
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o Reviewing project specifications (procedures) to assure 

compliance with scope of work requirement. 

o Generating controlled documents such as collection and 

laboratory procedures, data sheets, equipment control and 

maintenance procedures and standard data forms. 

o Verifying the quality of field data by checking and 

initialing all field and laboratory data. 

o Revision and filing of project documents. 

o Assuring proper training and certification of project 

personnel (technicians) in the adherence to the QA 

program. 

o Including QA status as part of monthly activity reports. 

Project Personnel 

Project personnel were persons taking part in collection and 

analysis of samples. They were required to display demonstratable 

skills in operation of sampling equipment, in processing samples, 

conducting analysis of data and other quality affecting activities. 

Project personnel responsibilities included: 

o Reviewing and following specification of project scope of 

work. 

a Familiarization with all equipment and procedures which 

affect quality. 
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Notifying Project Leader and documenting with initials and 

date any variance from scope of work. 

Maintaining and calibrating sampling equipment. 

Initialing and dating any quality affecting procedure work 

sheet or data analysis that they perform. 

Quality Assurance Program 

The QA program was documented by procedures and specifications. 

All personnel involved with a project were responsible for conducting 

activities in compliance with these documents. These activities 

included project design and execution, training and control of 

materials and equipment, equipment calibration and maintenance, data 

analysis and report preparation. 

Following thorough review of the scope of work, a project 

planning session was held in order to generate applicable measurement, 

sample collection and laboratory analysis methods. Suitable data 

forms were also generated to assure that all appropriate data were 

recorded. Prior to use, all controlled documents were reviewed and 

approved by the QA manager, and project leader. 

All equipment used in measurements, sample collection and 

laboratory analyses was assembled, identified (to keep it discrete 

from similar equipment), maintained and calibrated prior to use. Only 

trained and certified personnel conducted sampling, analyzed samples 

and data and wrote reports. All personnel had a minimum educational 

.standard as determined by their job title. Only those personnel that 
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had been trained and certified in the use of certain field equipment 

were allowed to collect data with that equipment. Inexperienced 

personnel were accompanied in the field by a certified and trained 

person until the former had proved proficiency in the use of sampling 

equipment. Following initial training, laboratory personnel were 

tested, by the-project leader or qualified scientist, on all aspects 

of their laboratory duties. Each person had to demonstrate the 

necessary working knowledge of the technical and theoretical aspects 

of his specialty and position. An individual was allowed to perform 

only those functions in which they had demonstrated competence. The 

Project Leader documented this activity in the Quality Assurance file. 

3.4 Scope of Work Control 

The Department Manager in charge, or a designated alternate, 

was responsible for appointing personnel to create the project scope 

of work. This scope includes relevant regulatory or des~gn bases 

translated into appropriate work scopes. Any variance from the scope 

of work was noted and corrective action was taken to prevent the 

variance from recurring. 

For each QA program the QA manager or his designee was 

responsible for the generation of project specifications and 

documented procedures and forms. Project data sheets were controlled 

documents and were handled in accordance with QA document control 

procedures. They were reviewed for technical adequacy and scope of 

work compliance and were then approved by the project leader. 
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3.5 Document Control 

All documents prescribing activities affecting quality were 

controlled by the PL. This control assured that all documents had 

been reviewed and approved by the project leader for compliance with 

the pr9ject scope of work. In addition, the control assured that 

updated procedures were being used at the appropriate location. All 

documents were initialed and dated by the Project Leader, who also 

reviewed and authorized revisions to the documents. It was the 

responsibility of the Quality Assurance manager to ensure that a copy 

of each new or revised document reached the appropriate personnel. 

Original controlled documents are retained in quality assurance files. 

Activities effecting quality were prescribed by documented 

specifications, routings and procedures which were appropriate to the 

activity being performed. Each project leader generated the 

specifications, routings or procedures pertaining to the quality­

related activities for that project, including criteria for 

determining that those activities had been accomplished 

satisfactorily. 

All documents released which prescribe activities affecting 

quality were: 

0 

0 

Initialed and dated by the author of the document. 

Reviewed for adequacy and approved for release by the 

Project Leader and appropriate project management 

personnel who initialed and dated the document. 
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Original controlled documents were retained in quality 

assurance files. 

3.6 Identification of Materials and Components 

Each in situ measurement or sample collected was uniquely 

identified by a collection number. This identification is retained 

from the point of collection through sample inventory, laboratory 

analysis, data analysis and report preparation. Data and voucher 

specimens are stored for a period of at least two years following 

completion of a program of study unless otherwise specified. 

3.7 Equipment Control 

Measuring and testing equipment was labeled with unique 

identification numbers. Documented specifications exist for each 

piece of equipment detailing its necessary capabilities and its 

accuracy within specified limits. Equipment was calibrated and 

maintained in accordance with documented procedures so that the 

standards detailed in its equipment specifications were met. 

3.8 Handling, Storage and Shipping 

Handling, storage and shipping procedures assured the 

appropriate environmental conditions and allowed for full data 

recovery. Each group that maintained materials and equipment 

affecting quality documented handling, storage, cleaning and 

preservation procedures. 
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3.9 Corrective Action 

Corrective action that was required was documented. The 

Quality Assurance manager had the responsibility to. make sure that 

corrective action had been implemented effectively and in a timely 

manner. If a variance in project design occured, the person noting 

the variance notified the Project Leader who, in turn, notified the QA 

manager to discuss the cause, possible effect on data and corrective 

action necessary to preclude variance recurrence. A standard Variance 

Form was completed, reviewed, approved and placed in quality assurance 

files. 
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