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General Information

NRC requested Hudson River fish abundance data in a call on 22 January 2008 with the intention of using
these data to describe inter-annual trends in abundance (total catch) of 16 selected fish species (alewife,
bay anchovy, American shad, bluefish, hogchoker, blueback herring, rainbow smelt, shortnose sturgeon,
spottail shiner, Atlantic sturgeon, striped bass, Atlantic tomcod, white catfish, white perch, weakfish, and
gizzard shad) for each of the three Hudson River (Long River) sampling programs (Beach Seine Survey,
Ichthyoplankton Survey, Fall Shoals Juvenile Survey) by region, life stage, and year. The response
variable will be the total count of each life stage of each fish species caught in each Hudson River
geographic region in each year that the region was sampled by each of the three surveys. Corroborating
data describing the effort (number of seine hauls, or number of tows and total volume sampled, as
appropriate) for each Hudson River geographic region, week (river run) and year will be used to
standardize the response variable (total count) for differences in effort within survey, region and year so
that a relatively consistent sampling design is repeated from year to year and any changes in total count
from year to year are not caused by inter-annual differences in the temporal or spatial distribution of
effort or in the magnitude of that effort. A set of effort and catch tables was created in Excel (2003
version) for each of the three surveys to show the weekly allocation of actual samples (number of seine
hauls or tows) and the associated catch collected in each region and year. These tables are intended to
represent the catch and effort components used to produce the Appendix E tables previously provided to
NRC in response to RFI #16, and will be comparable in layout to the Appendix E tables from the 2005
Year Class Report (YCR).

The effort tables were prepared in Excel for each of the three surveys showing the weekly effort (number
of seine hauls or tows) in each region and year. For the volumetric samples (Fall Juvenile Survey and
Ichthyoplankton Survey), these annual tables provide the total volume sampled in each week and region.
Each effort table is structured to compare the effort by week and region in that year. A design
comparison table presents the actual number of samples taken in each week and region for each year, with
color codes visually indexing the number of samples taken in each week by region cell. Three different
shades of blue represent 1-5, 6-10, or 11-20 samples taken in a week and region. Four different shades of
red represent 21-30, 31-40, 41-50, and more than 50 samples taken in a week and region. The color
pattern of shading among the cells in one year describes the number of samples taken in each week and
region within that year. For example, the row for the Cornwall Region (CW) in the 2005 Long River
Beach Seine Survey (BS) Table I 1.BSDesignReview table found in the Read Me File Directory 25 Feb
08.xls workbook shows the same light blue color among the first three weeks (weeks 24, 26, and 28)
representing 1-5 samples collected, and then the medium blue color indicates 6-10 samples were collected
for the remaining seven weeks (weeks 30, 32, 34, 36, 38, 40, and 42). If we would like to compare the
consistency of the sampling design for the BS Survey in the Cornwall Region between 2005 and 1984,



then a quick look at the color patterns from CW in the two years reveals three differences: 1) there were
eight sampling weeks (river runs) in 1984 compared to ten weeks in 2005, 2) the 1984 survey began in
week 30 whil e the 2005 survey began in week 24, and 3) fewer samples (3 samples per week) were
collected in the first three weeks (non-concurrent weeks 24, 26 and 28) of the 2005 survey, but the same
sampling effort (6 samples per week) occurred during the concurrent weeks of both surveys. Shifts in
schedule from year to year, as well as the introduction or removal of sampling weeks and changes in
sample allocation, are readily observed by comparing the pattern of color from year to year within the
same program (LR, FS, or BS). Changes in effort (number of samples) can be seen in the pattern of color*
shading for each year compared to 2005, with darker hues of red representing higher sample numbers and
lighter hues of blue representing lower sample numbers.

The total catch tables were prepared in SAS and exported into Excel (2003 version) for each of the three
surveys showing the weekly total catch by each life stage of each of the 16 selected species (and for all
life stages of each species combined) in each region and year. Care was taken to adjust all fish count data
up to the total catch when sub-sampling had occurred in the laboratory processing or when samples were~
partially processed in the field and completed in the lab. Each total catch table was configured in the
same format as the effort tables, showing weeks as rows and Hudson River regions (0- 12 plus all regions)
as columns. Having the same layout for the catch and effort tables facilitates comparison of catch and
effort. It should be noted that, for some regions like the Indian Point Region of the Hudson River (River
Miles 39-46), seasonal and inter-annual differences in salt front position may influence the pattern of
trends in abundance described by total catch.

If the Hudson River fish community can be classified by salinity preference and tolerance into freshwater
and brackish species, then the 13 static geographic regions along the length of the river between the
Battery (River Mile 0) and Albany (River Mile 152) could be classified into those consistently brackish,
those consistently freshwater, and those varying between brackish and freshwater both within each year
and between years. We recommend that the Water Quality Data files already provided to the NRC be
examined to establish a salinity habitat classification for each geographic region, and the results of this
habitat classification should be used by NRC to interpret the influence of changes in salinity. distribution
on the inter-annual pattern of total catch.

Data rile preparation

Data files representing thirty two years of sampling served as input to this project. The overall objective
was to prepare files for the Long River lchthyoplankton survey (LR), Fall Shoals Juvenile Survey (ES),
and Beach Seine Survey (BS) for the period 1974 through 2005. These files present the number of
samples, the total volume sampled (for LR and FS), and the total catch for sixteen selected species of fish
by life stage andiriver region, according to sample week, over the 32 year period.

Data included in the files were evaluated against a number of criteria. For example, only use code I
samples (valid samples) were included in the resulting files. In addition, for ichthyoplankton, only
samples selected for processing in the laboratory were included in the data presented.

The variable week (Sunday to Saturday) was assigned in SAS code, based on the date when the sample
was taken. However, upon inspection of the resulting distribution of samples, it was evident that some
samples were misclassified using this algorithm and assigned the previous or subsequent week. A review



of corresponding annual year class reports in cases where sample numbers did not appear to properly
align with week boundaries allowed for the proper reassignment of week to these data. In most cases
reclassification of Sunday dates was necessary to align the week to represent a completed survey, because
the last date of sampling week occurred on Sunday to complete the previous week's sampling plan.

Gear Type

Changes in gear type employed in each of the sampling programs are presented below in Table 1. Gear
type changes should be taken into consideration when attempting to compare collections within a program
type andacross program years, in particular for the Fall Juvenile program.

Table 1. Comparison of Sampling Gear for Hudson River Ichthyoplankton, Fall Shoals, and
Beach Seine Surveys, 1974-2005.

Program Years Sampling Gear Type

Long River Gear: 1 m 2 Epibenthic sled fitted with 500 micron mesh net. I m 2

1974-present
Ichthyoplankton Tucker Trawl fitted with 500 micron mesh net

Gear: 1 m 2 Epibenthic sled fitted with 3,000 micron mesh net. 1 m2

Tucker Trawl fitted with 3,000 micron mesh net (1975 on)

Gear: 3 m Beam Trawl and I m 2 Tucker Trawl fitted with 3,000Fall Juvenile 1985 - 2005 mirnesnt
micron mesh net

Beach Seine 1974- present Gear: 100 ft. beach seine

Hudson River Ichthyoplankton Survey 19 74-2005

A visual review of Table 9 in the accompanying Read Me File Directory 25 Feb 08.xls workbook file,
tab Table 9. LRDesignReview provides some insight into the manner in which the Hudson River
Ichthyoplankton program has been modified from 1974 through 2005. The Battery Region (river miles 0-
11) was not sampled until 1988, for example. Core weekly sampling is common in all years of the
program, but early bi-weekly samples (targeting tomcod larvae) appear in earnest in 1995, and late
biweekly samples (focusing on the bay anchovy population) were introduced in 1988. Clearly, these
design changes represent the addition or reallocation of effort to characterize the ichthyoplankton

population in time (weeks) and space (river regions).

The 2005 sample year is considered to be highly representative of the ichthyoplankton sampling program
in recent years. With that in mind, a comparison can be made of all other sample years to the 2005 design,
and the results of this comparison are found in the Table 9. LRDesignReview tab. The objective of this
comparison was to provide a visual guide to the NRC indicating changes in where, when, or how many
samples were collected and analyzed in each program, week, region and year so that their use of these
data would be guided by knowledge of changes in the sampling design that may influence their
interpretation of the results. Cell shading is used to compare the number of samples collected in each
week and river region within a year. Three different shades of blue represent 1-5, 6-10, or 11-20 samples
taken in a week and region. Four different shades of red represent 21-30, 31-40, 41-50, and more than 50



samples taken in a week and region. Changes in effort (number of samples) can be seen in the pattern of
color shading for each year compared to 2005, with darker hues of red representing higher sample

numbers and lighter hues of blue representing lower sample numbers. Because the assignment of week is
based on date, shifts in sampling start dates can significantly affect the resulting design comparison.

Scrolling through the Design Review spreadsheet for the sampling programs provides a visual

comparison in time and space of the sampling effort as compared to the 2005 design year, which is shown
in a split screen view of each table at the bottom of the page.

Hudson River Fall Shoals Juvenile Survey 1974-2005

Table 10 in the accompanying Read Me File Directory 25 Feb 08.xis workbook file, tab Table 10.

FSDesignReview, provides a descriptive view of the Hudson River Fall Shoals (Juvenile) sampling
program through time and space, in a manner similar to the ichthyoplankton file described above. In 1974

sampling was weekly and excluded the Battery Region of the river. From 1975 through 1995, bi-weekly

sampling occurred, but the Battery Region was not included in the sampling plan. Fall Juvenile Survey

samples in the Battery Region were added to the Fall Shoals program in 1996 and sampling in this region

continues today. Beginning in 1998 and continuing to present, the Fall Juvenile program executed eleven

bi-weekly river runs allocated among 13 Hudson River Regions (Battery through Albany). A similar
comparison of historical sampling efforts to the 2005 sample design as described above for the

Ichthyoplankton sampling design can be carried out using Table 10. FSDesignReview. Again, however,

calendar nuances must be taken into consideration when deciding which sampling years most closely
resemble the 2005 design year. Samples years may compare favorably in terms of number of samples

collected, but may vary by a week in terms of when samples were collected. Close comparison of some
sample years to the 2005 design year indicates that a shift in weeks could result in a year appearing to
more, or less, closely resemble the 2005 design year. It should also be noted that there was a significant

change in the gear used for the Hudson River Fall Juvenile program. Prior to 1985, a l.0m2 epibenthic

sled equipped with a 3 mm mesh Nitex net was used to sample the near-bottom habitat in shoal and

bottom strata. Beginning in 1985, and continuing to present, the epibenthic sled was no longer used and

was replaced with a 3m beam trawl to sample the near-bottom habitat in shoal and bottom strata of each

region.

Hudson River Beach Seine Survey 1974-2005

The early years of the Hudson River Beach Seine sampling program (1974 - 1980) spanned the greatest
number of weeks, and typically represented a weekly sampling effort in the lower regions of the river, and

core weekly program and early and late biweekly program for the upper river regions. Beginning in 1981

and continuing to present, a bi-weekly sampling plan spanning fewer weeks was implemented. The bi-

weekly plan remained in place through 2005, although additional sampling weeks were added (1983

through 1989) until the sampling design stabilized and remained consistent in 1990 to the present days

with ten river runs (sampling weeks) allocated every other week for a 20 week period beginning in mid-

June of each year. The visual display of Beach Seine sampling is presented in Table 11 in the

accompanying Read Me File Directory 25 Feb 08.xls workbook, Table 11. BSDesignReview tab. Once

again, the Beach Seine Survey sampling design performed during 2005 was considered to represent the
current and consistent sampling design against which all previous designs were compared using the same
color coding of effort (number of samples) as was done for the LR and FS programs described above.



This comparison is presented in Table 11. BSDesignReview tab. As was the case with both
Ichthyoplankton and Fall Juvenile sampling comparisons, calendar/week assignment nuances can
influence the extent to which a year compares closely with 2005.

Data file format

For each program (LR, FS, BS) a series of excel files were prepared. Each program shares files in similar
formats. Sampling dates for each program are presented in the excel files so named, and are included in
separate tabs in the Read Me File Directory 25 Feb 08.xls workbook. Based on year and week, the files
present the start date and end date for each week in the program year.

Number of samples (LR, FS, BS) and volume sampled (LR, FS only) are presented in two ways to
facilitate NRC's use of these data. The list files present data in columns. These files are most readily
processed by another application, for example, SAS. The same information in tabular format is presented
for each method in table files.

For each program, the collection information for 16 species of fish by life stage are presented in both list
and table format, for the years 1974-1979, and for the years 1980-2005 separately. Again, those files
labeled as list would most readily be processed by applications other than Excel, while the table formatted
files provide a more visual representation of the data.

Refer to the Read Me File Directory 25 Feb 08.xls file for a listing of all files provided, and a brief
description of their contents. In addition, this file presents a species list and life stage codes in separate
tabs, as well as a descriptive list of river regions represented in the sampling regimes in a separate tab.
Also displayed as separate tabs in this workbook are the tables of dates for each sampling method, and the

Design Review spreadsheets described above.

OC Process and Results

Table 2 below presents a description of the sample design for all, years for each of the three sampling
programs, Beach Seine, Fall Shoals Juvenile, and Long River Ichthyoplankton, as interpreted from
historic standard operating procedures manuals (SOPs) and compared to the data analyzed and presented
in the corresponding annual year class report. Also noted in Table 2 are the differences between the
intended design(from the SOPs) and the actual sample collections described in the annual Year Class
reports.

Table 3 below presents the results of the processes adopted to confirm that the data tables generated from
the annual database files accurately reflect results as they have been presented in Appendix Table C of the
2005 Year Class Report, and in Year Class Reports from 1974 through 2006. In particular, documentation
is provided for circumstances under which differences between published year class reports and generated
data tables were revealed. Actual QC results are documented in the LR QC, FS QC, and BS QC tables,
presented as separated tabs and included in the Read Me File Directory 25 Feb 08.xls file.



Table 2. Sampling Design Comparison of the Number of Samples Analyzed in the Annual Year
Class Report, the Number of Samples Found in the Data Base (Level Files), and the
Number of Samples Specified by the Standard Operating Procedures Manual (SOP) for
the Hudson River Beach Seine Survey, the Fall Shoals Juvenile Survey, and the Long
River Ichthyoplankton Survey for each year 1974 through 2065.

Beach Seine in Year Year Class Report Level File I Sample Design (SOP)
1974 20 RR with 100-170 samples /RR 2328 3700
1975 3254 3700
1976 April-December weekly /100 per wk 3431 3700
1977 April-December weekly /100 per wk 3579 3700
1978 April-December weekly /100 per wk 3647 3700
1979 3594 per report table 3594 3700
1980 2672 per report table 2672 3000
1981 77RRx 100=700 701 700
1982 5RRx 100 = 500 500 500
1983 6RRx 100=600 603 600
1984 8 RR x 100 + 2 additional samples=802 802 800
1985 1000 1000 1000
1986 1000 1000 1000
1987 1101 1101 1100
1988 1100 1100 1100
1989 1100 1100 1100
1990 1000 1000 1000
1991 1000 1000 1000
1992 1000 1000 1000
1993 1000 1000 1000
1994 1000 1000 1000
1995 1000 1000 1000
1996 1000 1000 1000
1997 1000 1000 1000
1998 1000 1000 1000
1999 994 994 1000
2000 1000 1000 1000
2001 952 952 1000
2002 1000 1000 1000
2003 1000 1000 1000
2004 1000 1000 1000
2005 1000 1000 1000
Fall Shoals in Year Year Class Report Level File Sample Design (SOP)
1974 1650 1690 1000
1975 901 1000
1976 9RR x 100 881 1000
1977 9RR x100 = 900 826 900
1978 9RRx 100 = 900 900 900
1979 12rr•x 200 = 2400 2387 2400
1980 2161 per report 2103 2400
1981 6RRx 200=1200 1199 1200
1982 5RRx200=1000 1000 1000
1983 6RRx 200=1200 1199 1200
1984 8 rr x 200 = 1600-report says 1601 1601 1600
1985 1802 1802 1800
1986 2098 2098 2100
1987 1958 1958 1890
1988 1680 1680 1680
(continued)



Table 2. (Continued)

Fall Shoals in Year Year Class Report Level File ISample Design (SOP)
1989 1679 1679 1680
1990 1680 1680 1680
1991 1678 1678 1680
1992 1680 1680 1680
1993 1680 1680 1680
1994 1681 1681 1680
1995 1680 1680 1680
1996 1669 1669 1672
1997 2015 2015 2130
1998 2130 2130 2130
1999 2085 2085 2130
2000 2113 2113 2130
2001 2084 2084 2130
2002 2128 2128 2130
2003 2131 2131 2130
2004 2128 2128 2130
2005 2128 2128 2130
Ichthyoplankton in Year Year Class Report Level File Sample Design (SOP)
1974 2378 2520
1975 2550 3300
1976 5 rr x 100 + 15 rr x 210 3650 3684 3500
1977 157xI5RR+ 400 TC=2755 2755 3400
1978 2 rr x 100 + 15 rr x 157 = 2555 2553 3200
1979 2 rr x 100 + 15 rr x 157 = 2555 2555 3200
1980 1807 per report 1807 2800
1981 1559 per report tables 1570 2000
1982 194x2+186x3+187x4=1694 1692 1746
1983 1888 1886 1940
1984 1878 1876 1860
1985 2075 - less 9 samples not taken=2066 2066 2075
1986 2324-144 otolith=2180 2180 2323
1987 2612-141 otolith=2471 2471 2699
1988 1663 1663 2973
1989 1641 1641 2973
1990 1561 1561 2797
1991 1991 1991 3346
1992 1986 1986 3346
1993 1987 1987 3346
1994 1986 1986 3346
1995 2431 2431 3663
1996 2362 2363 3663
1997 2365 2365 3565
1998 2435 2437 3663
1999 2329 2329 3647
2000 2435 2435 3647
2001 2300 2300 3555
2002 2438 2438 3647
2003 2433 2433 3647
2004 2439 2439 3647
2005 2433 2433 3647



Table 3. Summary of Data File QC Process for Hudson River Long River, Fall Shoals and Beach Seine Surveys, 1974-2005.

Program and Year IQC Process ] QC Process Results

Ichthyoplankton Appendix Table C-i1, 2005 Total counts, total number of samples, and total volume sampled, generated through annual database
1988 -2005 Year Class Report files, were compared to the tabulated results of Appendix Table C-I. The results are summarized in

Table 4. It should be noted that the number of samples and the volume sampled were confirmed against
Appendix Table C-1. Total counts for taxa were confirmed with some exceptions, noted in Table 4.

Ichthyoplankton Comparison of table results Tabulated results were compared to information presented in the Year Class Reports. Discrepancies in
1974- 1980 to information presented in total sample number were traced to aberrations from the original sample design, as well as differences

annual Year Class Reports. from year to year in the number of samples collected and returned to the lab for processing. While
samples collected were compared to numbers presented in annual reports, it was not possible to
confirm total volume sampled for these years.

Fall Juvenile Appendix Table C-2, 2005 Total counts, total number of samples, and total volume sampled, generated through annual database
1985-2005 Year Class Report files'- were compared to the tabulated results of Appendix Table C-2. The results are summarized in

Table 5. The number of samples and the volume sampled were confirmed with one exception against
Appendix Table C-2 of the 2005 Year Class Report. In 1987 there were 67 samples that were part of a
gear comparison study, and these samples and their associated counts were removed from the analysis
files being provided. Discrepancies in counts can primarily be attributed to the removal of these gear
comparison, task code 1 samples. Discrepancies are documented in Table 5.

Fall Juvenile Comparison of table results In general it was possible to confirm the number of samples as reported in the historic database against
1974-1984 to information presented in the numbers published in the annual year class reports. Table 2 documents the QC process.

annual Year Class Reports ____________________________________________
Beach Seine Appendix Table C-3, 2005 Total counts and total number of samples generated through annual database files, were compared to
1985-2005 Year Class Report the tabulated results of Appendix Table C-3. The results are summarized in Table 6. It should be noted

that the number of samples was confirmed 100% against Appendix Table C-3 of the 2005 Year Class
Report. Five discrepancies were noted in four years, and these discrepancies are documented in Table
6.

Beach Seine Comparison of table results In general it was possible to confirm the number of samples as reported in the historic database against
1974-1984 to information presented in the numbers published in the annual year class reports. Table 2 documents the QC process for these

annual Year Class Reports years.



Hudson River Ichthyoplankton, Fall Juvenile and Beach Seine
Data File Presentation

Table 1. Color Schemes for Sample Design Review

Table 2. File List

Table 3. Species List

Table 4. Region Designations

Table 5. Lifestage Code

Table 6. Long River Samping Dates by Year and Week

Table 7. Fall Shoals Juvenile Sampling Dates by Year and Week

Table 8. Beach Seine Sampling Dates by Year and Week

Table 9. Long River Design Review

Table 10. Fall Shoals Design Review

Table 11. Beach Seine Design Review

Table 12. LR QC Results

Table 13. FS QC Results

Table 14. BS OC Results



Table 1. Color Scheme Used to Compare the Number of Samples
Taken in Each Week, Hudson River Region, and Year Presented

in Design Review Spreadsheets for the Ichthyoplankton, Fall
Juvenile and Beach Seine Programs, 1974-2005.

# of Samples
1 - 5 Samples

6 - 10 Samples

11 - 20 Samples

21 - 30 Samples

31 - 40 Samples

41 - 50 Samples

> 50 Samples

Color7-I

m 1



Table 2. File Directory for the Hudson River Ichthyoplankton, Fall Shoals Juvenile and Beach Seine Programs, 1974-2005.
Program File Name Contents

Long River Ichthyoplankton LR Date List.xls

LRDesignReview.xls

LRSampVol.xls

LRSampVolTable.xls

LR List_74_79.xls
Long River Ichthyoplankton.xls

LRTable_74_79.xls

LRList 80 05.xls

LR Table 80 05.xls

Presents start .nd end dates by year and week for the Long River sampling program
Visual Comparison of Long River Sampling Design by Year, Region and Week

Presents number of samples and total volume sampled by year, week and river region
for the Long River sampling program - in list format.

Presents number of samples and total volume sampled by year, week and river region
for the Long River sampling program - in table format.

Presents catch by year, week, river region, taxon and lifestage for the Long River
sampling program 1974-1979 - in list format.

Presents catch by year, week, river region, taxon and lifestage for the Long River
sampling program 1974-1979 - in table format.

Presents catch by year, week, river region, taxon and lifestage for the Long River
sampling program 1980-2005 - in list format.
Presents catch by year, week, river region, taxon and lifestage for the Long River
sampling program 1980-2005 - in table format.

Presents start and end dates by year and week for the Fall Shoals Juvenile sampling
program
Visual Comparison of Fall Shoals Sampling Design by Year, Region and Week

Presents number of samples and total volume sampled by year, week and river region
for the Fall Shoals Juvenile sampling program - in list format.

Presents number of samples and total volume sampled by year, week and river region
for the Fall Shoals Juvenile sampling program - in table format.

Presents catch by year, week, river region, taxon and lifestage for the Fall Shoals
Juvenile sampling program 1974-1979 - in list format.

Presents catch by year, week, river region, taxon and lifestage for the Fall Shoals
Juvenile sampling program 1974-1979 - in table format.
Presents catch by year, week, river region, taxon and lifestage for the Fall Shoals
Juvenile sampling program 1980-2005 - in list format.
Presents catch by year, week, river region, taxon and lifestage for the Fall Shoals
Juvenile sampling program 1980-2005 - in table format.

Fall Shoals Juvenile FS Date List.xls
FSDesignReview.xls

FSSampVol.xls

FSSampVolTable.xls

FS List 74 79.xls

FSTable_74_79.xls

FSList_80_05.xls

FS Table 80 05.xls

Fall Shoals Juvenile.xls

Beach Seine program Seine Date List.xls
SeineDesignReview.xls

SeineSampVol.xls

SeineSamp VolTable.xls

Seine List 74 79.xls

SeineTable_74_79.xls

SeineList_80_05.xls

SeineTable_80_05.xls

Presents start and end dates by year and week for the Beach Seine sampling program
Visual Comparison of Beach Seine Sampling Design by Year, Region and Week

Presents number of samples and total volume sampled by year, week and river region
for the Beach Seine sampling program - in list format.
Presents number of samples and total volume sampled by year, week and river region

for the Beach Seine sampling'program - in table format.
Presents catch by year, week, river region, taxon and lifestage for the Beach Seine

sampling program 1974-1979 - in list format.
Presents catch by year, week, river region, taxon and lifestage for the Beach Seine
sampling program 1974-1979 - in table format.
Presents catch by year, week, river region, taxon and lifestage for the Beach Seine
sampling program 1980-2005 - in list format.
Presents catch by year, week, river region, taxon and lifestage for the Beach Seine
sampling program 1980-2005 - in table format.

Beach Seine.xls



Table 3. Taxon Codes Assigned to 16 Common fish Taxa Summarized for the Hudson River Ichthyoplankton,
Fall Shoals Juvenile and Beach Seine Programs, 1974-2005.

Family Scientific Name Common Name Taxon Code
Clupeidae Alosa pseudoharengus Alewife I
Engraulidae Anchoa mitchilli Bay anchovy 2
Clupeidae Alosa sapidissima American shad 3
Pomatomidae Pomatomus saltatrix Bluefish 4
Achiridae Trinectes maculatus Hogchoker 13
Clupeidae Alosa aestivalis Blueback herring 22
Osmeridae Osmerus mordax Rainbow smelt 25
Acipenseridae Acipenser brevirostrum Shortnose sturgeon 27
Cyprinidae Notropis hudsonius Spottail shiner 28
Acipenseridae Acipenser oxyrinchus Atlantic sturgeon 29
Moronidae Morone saxatilis Striped bass 30
Gadidae Microgadus tomcod Atlantic tomcod 32
Ictaluridae Ameiurus catus White catfish 34
Moronidae Morone americana White perch 35
Sciaenidae Cynoscion regalis Weakfish 45
Clupeidae Dorosoma cepedianum Gizzard shad 75



Table 4. Numeric Codes Assigned to 13 Hudson River Geographic Regions for the
Ichthyoplankton, Fall Shoals Juvenile and Beach Seine Programs, 1974-2005.

Hudson River
Region Code

0
1
2
3
4
5
6
7
8
9
10
11
12

Label
BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

Description

The Battery

Yonkers

Tappan Zee

Croton-Haverstraw

Indian Point

West Point

Cornwall
Poughkeepsie

Hyde Park

Kingston

Saugerties

Catskill

Albany



Table 5. Labels Assigned to Lifestages of Fish Enumerated in the Hudson River Ichthyoplankton, Fall Shoals Juvenile and Beach Seine Programs, 1974-2005.

Lifestage Code
CTLCI
CTLC2
CTLC3
CTLC4
CTEGGS
CTYSL
CTPYSL
CTYOY
CTYROL

Description
Count in Length Class I
Count in Length Class 2
Count in Length Class 3
Count in Length Class 4
Count of eggs
Count of yolk-sac larvae
Count of post-yolk-sac larvae
Count of young of the year
Count .of yearling and older

Definition
Fish with lengths that fall between 0 mm (total length) and up to Division I cutoff value.
Fish with lengths that fall between Division I + 1 mm (total length) and up to Division I1 cutoff value.
Fish with lengths that fall between Division I I + 1 mm (total length) and up to 250 mm.
Fish With total lengths 251 mm and over.

synonym for CTLCI
Sum CTLC2 + CT_LC3 + CTLC4



















Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River lchthyoplankton Survey During 2005 to Each Year, 1974 - 2005.
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.
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I 8 I9 1101 11
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YK (Mile 12- 23)
TZ (Mile 24- 33)
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CW (Mile 56- 61)
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KG (Mile 86- 93)
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.
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CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
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-4-1-4-4-4-4-4-1-

-4--4 - -

-4-l-4 -

Nt I I tIll -4-i-4-4--4-4-4--1-

-3
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.
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YK (Mile 12- 23)
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CH (Mile 34- 38)
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

811 10111112113114115116117118119120121122123124125126127128129 30131132 33 34 1351 36 37138139 40 41
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YK (Mile 12- 23)
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HP (Mile 77- 85)

KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)

AL (Mile 125-152) 5 5 5 3 3 3 3 3 3 3
1986 BT (Mile 0- 11)

YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)

. . .. .. . . . .

.. .... .. .-----....
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.........--- 4....

.. . . . . . . -.-.-. i --. .
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

8 1 9 110 11 12 13114115 161 117118 119 120 121 122 123 124 125 126 127 128 29 30 31 32t33 34 35 36 37 38 39 40 41
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WP (Mile 47- 55)
CW (Mile 56- 61)
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HP (Mile 77- 85)
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SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)
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YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

- .4. -4.- - -4- + - 1-4-

WP (Mile 47- 55)

CW (Mile 56- 61) 62-76
PK (Mile 62- 76) . ..

HP (Mile 77- 85)
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SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1988 BT (Mile 0- 11)
.... • -- -----------f.---.--

YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)

. . ..- - -4 -- ------ 4----

4-4-l-4-4--+-l-4-
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WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76) .

HP (Mile 77- 85)
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River lchthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

8 9 10 11 12 13 14 15
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152)

1989 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152)

1990 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152) 24

1991 BT (Mile 0- 11)
YK (Mile 12- 23)

I ., I - 4I 1 .01 0.I , I - I - I,.I - I - I 1 I . I I I I 1- - I - - - A- 4

I I I I I
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River lchthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 28 30 32 34 36 38 40
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152)

1992 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152)

1001 UT IM' .1. A- 111
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

8 1 9 110111112113 141151161171 181 191 201 21122123124125126127128 29 130 131132 133 134 135 136 37 138 139 140 141
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152)

4 -

1994 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)

- 4-4-4--4--4-4-4-
IP (Mile 39- 46)

WP (Mile 47- 55)

CW (Mile 56- 61)
PK (Mile 62- 76)

4-4-4--4--4-,-4-
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
4-4-4--4--4-*-4-

AL (Mile 125-152)
1995 BT (Mile 0- 11)

YK (Mile 12- 23) {
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)

B
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

I I I I ; ;
CS (Mile 107-124)
AL (Mile 125-152)

1996 BT (Mile 0- 11)

[ YK (Mile 12- 23) 1 1 I I I I
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

I-. ~ - - --. - -. --.

8 1 9 1101111121 I I I
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1997 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

4
BT (Mile 0- 11)

YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76) I I I I

Page 10



Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River Ichthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8 9 10 11 12 13
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1999 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

2000 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)

I tA I I -I I in I ,n I an , . I aa I , I ,a I .r-I a,- I al an I ,n I , 1 I si I -,, I ., I AI n I a, I a,.I ,o I ., I in Ii

HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124) __ __

AL (Mile 125-152)
2001 BT (Mile 0- 11)

" " m ml•
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River lchthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

8 19 10
YK (Mile 12- 23) E
TZ (Mile 24- 33) E

11 12 13j 141151 161171 181 19120121122123124125126127128129 T r T

CH (Mile 34- 38) M
IP (Mile 39- 46) M

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

2002 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152)

2003 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River lchthyoplankton Survey During 2005 to Each Year, 1974 - 2005.

8 I 9 1 101 11 112 13114115116117118119120121122123124125126127128129130131132133134135136137138139140141
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

" " I I I I I
CS (Mile 107-124)

4-*-4-F-t-l-
AL (Mile 125-152)

2004 1 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)

• ---- ---
CH (Mile 34- 38)

" ° -- -- 1 -
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)

. .......... il l......_
PK (Mile 62- 76)

" " I I I I I

HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

• " , -I -I -I-4I

CS (Mile 107-124)
AL (Mile 125-152)

2005 BT (Mile 0- 11)
YK (Mile 12- 23)

4-4-4-
TZ (Mile 24- 33)

4-9-4-
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
4-4-4-

CW (Mile 56- 61)
" " - -4-

PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

I I I I I

" I- I - I- I- I
CS (Mile 107-124)

- 4-t-+-I-4-1-
AL (Mile 125-152)

- I I
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Table 9. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Long
River lchthyoplankton Survey During 2005 to Each Year, 1974 - 2005.
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Table 10. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Fall Shoals Juvenile Survey
During 2005 to Each Year, 1974 - 2005.

13 141 15 161171 181 •9 °1 20 1 21 I 2 3124125I 261 271 281 2913°13113213313413513613713813914°1411421431441451461471481491 50 1
1974 BT (Mile 0- 11)

YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)

4

4

3

I _

I
SG (Mile 94-106)

- I-I.-
CS (Mile 107-124)
AL (Mile 125-152)

• ----------------4 • "
1975 BT (Mile 0- 11)

YK (Mile 12- 23)
TZ (Mile 24- 33)
CII (Mile 34- 38)
IP (Mile 39- 46) _

WP (Mile 47- 55)
CW (Mile 56- 61)
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KG (Mile 86- 93)
SG (Mile 94-106)___
CS (Mile 107-124)
AL (Mile 125-152)

-1-

1976 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38
IP (Mile 39- 46)

WP (Mile 47- 55)CW (Mile 56- 61~

PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG_(Mile 94-106) _

CS (Mile 107-124)__
AL (Mile 125-152)

1977 BT (Mile 0- 11)
YK (Mile 12- 23)

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
a z Sc J121
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KG (Mile 86- 93).__ 14 51 1 5
SG (Mile 94-106) i

CS (Mile U107-124) IIII t diU
C 111

AL (Mile 125-152) - -- -
.- . . . . .

BT (Mile 0- 11)
YK (Mile 12- 23) 5 _ I 1 1 55- 1 51 - -1

TZ (Mile 24- 33) 24
CH (Mile 34- 38)
IP (Mile 39- 46)---- 1 I 1 I - 1--

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)- 151
HIP(Mile 77- 85)------------------------------- 5_ _ _ _ _-------

KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152) U -- - -/ I

BT (Mile 0- 11)
YK (Mile 12-23)---------I 5-1 51 51 1 1 1
TZ (Mile 24- 33) 1
CH (Mile 34- 38) w
IP (Mile 39- 46) 1 51 1 51

WP (Mile 47-55) - 5
CW (Mile 56- 61)
PK (Mile 62- 76) 5 5 5 5
HP (Mile 77-85)-- 5- I5l5 5 5!
KG (Mile 86- 93) 5 _ 5 5 55
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152) - --- -

1983 BT (Mile 0- 11)
YK (Mile 12-23) I---51 1 5 5 1 51 5-- - -

CH__ (Mile_ 34-_38_____. . . .. _

TZ (Mile 24- 33) 2 ....
CH (Mile 34- 38)----------------------------------_ _s 5----------------
IP (Mile 39- 46) 5 5

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76) 5 1 _1 5 1 5 5 5
HIP(Mile 77- 85)-------------------------------- 5 1_15 15
KG (Mile 86- 93) 5 5 5 5 5
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-1521

- 4 i ! i i ! p . . . . . . .

1984 BT (Mile 0- 11)
YK (Mile 12-23) 51 I 51 [ 51 i 51 1 5!1 I 51 1 51 I 5

-TZ (Mile 24- 33) 1 1 1 [21 121 121 121 1 4 4 4 4



CH (Mile 34- 38)
IP (Mile 39- 46)---------------------------------- 1 -1 - 5 1 5 5 5

WP (Mile 47- 55) 5 5_
CW (Mile 56- 61)-
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HP (Mile 77- 85)- -- ---- - 5 - _ - - - -

KG (Mile 86- 93) __ 5__ $ __ 5

SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152) - - - - i i . . . I P m" . . . . i i i I i

19851 BT (Mile 0-i11)
YK (Mile 12- 23) 5 1 _1 _ 5 1111 5 5-

TZ (Mile 24- 33) 2 1 2 2 24
CH (Mile 34- 38)
IP (Mile 39- 46)-5

WP (Mile 47- 55) 5 .. 5
CW (Mile 56- 61)
PK (Mile 62- 76) 1-- - - - - - - - -
HP (Mile 77- 85) 5 1 5 1 5

KG (Mile 86- 93) 5_ __ _ _ 5
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152) m m

1986 BT (Mile 0- 11)
YK (Mile 12- 23)-- 51-- 51 1 - 555
TZ (Mile 24- 33) 1 2 1 2 24 2i
CH (Mile 34- 38)
IP (Mile 39- 46) 1 55

WP (Mile 47- 55) 1 5 55.. 5 5

CW (Mile 56- 61) I /
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KG (Mile 86- 93) 5
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152) m m

1987 BT (Mile 0- 11)
YK (Mile 12- 23)- - - - - - -- 5 5 5 5 51
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)- - - - -- - 5_--5

WP (Mile 47- 55) 5_ _ 5
CW (Mile 56- 61)
PK (Mile 62- 76) ----- ----- 51------- 5 _1 1S _ _

HP (Mile 77- 85) $ 1 51 1 51 51 51 _ _ 5 5 55 _5

KG (Mile 86- 93) 5 1 5 1 5 5 1 5 1 5 5 51 1 51 1 5 1



1988

1989

1990

1991

SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CHI (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
AK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SC (Mile 94-106)
CS (Mile 107-1 24)
AL (Mile 125-152)

BT (Mile 0- 11)
VK (Mile 12- 23)
TZ (Mile 24- 33)
CHI (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CII (Mile 34- 38)

I

3
3

3

3
3
3

3

3
3
3

3

3

3
3
3

3

3
3
3

3

3
3
3

3

S

S
S

5

5

5

S
5

5
5
S

S
S

S

3

51

2'

1 5

S

3

S
S
S

S

5

S
5
S

S

S

S

5

5

5

5

5

S
S

5
S
5

5

5
5

5
S
S

S

S
S

S
S
S

5

51

5

1 51
1 51

1 51
1 51
1 51

1 241 1 241 1 241

I . I . . m 4:jiý



1992

1993

1994

IP (Mile 39- 46)
WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)

1 31 1 31 1 51 1 51 1 51 1 51
51 51 1 51--

1 51

5

5 5
j 241 1 241

a
1 51 1 51

1 51 5 5

m m m
1 51 1 51

I

3

5
5 51 5
5

5
3 1 51

1 31

51 1 51 1 51 1 51 51 L4
. . . . . . . . . . . .



1995

1996

1997

1998

-CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YYK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

I I id-7-1

3 3 31 1

Iil ''* 1 51 II I 1 5 '

5 5 5

1 51 5 5

3 3 5 5

n~~ ~ 1 ll!5151 5•Ii)

m-n-mi
-- 1 5

1m511,5



-WP (Mile 47- 55) 3 53 1 1 1 15

-CW (Mile 56- 61) 3
PK (Mile 62- 76) 5
HP (Mile 77- 85) 5 5 "
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1999 BT (Mile 0- 11)
¥K (Mile 12- 233 5 51
TZ (Mile 24- 33) 1 241

CH (Mile 34- 38)
IP (Mile 39- 46) 3 5 5 15....

WP (Mile 47- 55) 3 3 5 5 5 5 5 5 5
CW (Mile 56- 61) 3 3
PK (Mile 62- 76) 1 5
HP P--Mile 77- 85) 5 5 5 5 --
KG (Mile 86- 93)I 5 5
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

2000 BT (Mile 0- 11)
YK (Mile 12- 23) 3 3 3 5 5 5 5 5 5 5
TZ (Mile 24- 33) 24

-CH (Mile 34- 38)
IP (Mile 39- 46) 3 3 3 5 5 5 5 5

WP (Mile 47- 55) 3 3 5 5 5 5 5
CW (Mile 56- 61) 3 3 3
PK (Mile 62- 76) 5 5 5 5
HP (Mile 77- 85) 5 5 5 5

-KG (Mile 86- 93)5 5 5 5 5 $
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

2001 BT (Mile 0- 11)
-YK (Mile12- 23)35 5 5

TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46) 3 5

WP (Mile 47- 55) 13 3 5 5 5
CW (Mile 56- 61) 3
PK (Mile 62- 76) 1 5 1 5
HP (Mile 77- 85) " 5
KG (Mile 86- 93)
S (Mile 94-106)

CS Mile 107-124)



Al " (Mil............ - - -
AL_ (Ml 12-12

2002 RT t'Mile 0- I 'I

YK_ (Mile 12- 23)i -. __ __

TZ (Mile 24- 33)____._- -.. .- -
CCH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)_ _ . . . . . . .
HP (Mile77-85) 3
KG (Mile 86- 93) .. _
SG (Mile 94-106) . . . . . . .

CS (Mile 107-124) . . . .. . . . . . .
AL (Mile 125-1521I -- I, ..... . ..--- m . . . . . .". .

2003 BT (Mile 0- 11)

YVK (Mile 12- 23) _ 1__ 3 1 __ 51 __ 3 5

-TZ(Mile24-33) -- - - -- - - 24 1

cCH (Mile 34- 38) -- - - -- -- I -
IP (Mile 39- 46) 1

WP (Mile 47- 55) 5

CW (Mile 56- 6 1) - - - - - - - - 3

-PK (Mile 62- 76) 1-- - - - -1-- - - - - -1 5

HP (Mile 77-85) __ 5"

KG (Mile 86- 93) 5 _ 3
SG (Mile 94-106)
CS (Mile 107-124)---
Al. (Mile 12N-IN2'i
AL ( -He--- ------------2. ..1,, -- .

2004 BT (Mile 0- 11)-------------------------1-1

YK (Mile 12- 23) 5 1 51 1 5 _ 51 1 5

CH (Mile 34- 38)

IP (Mile 39- 46) 5 1 _ _

-WP (Mile 47- 55) __ 1_ 3 5_ 5 _ 5_ _ 3_

CW (Mile 56- 61) - -

lPK (Mile 62- 76) 15 5

SG (Mile 94-106)___

CS (Mile 107-124) . . . . . . . . . . .

AL (Mile 125-152)
-, +-F-4-I-lttt~1t T-,r-T-rT-r,-T1TT1Tr1Tr
2005 BT (Mile 0- 11)

YK (Mile 12- 23) 3 1 31 _m3-

TZ (Mile 24- 33)

-CH (Mile 34- 38) I1__ - - - - - - - - -IP (Mile 39- 46) 3 3

WP (Mile 47- 55) m_



CW (Mile 56- 61) .
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124) I I I I I I I El I



Table 11. Sampling Design Review Comparing the Deviations in Allocation of the Number of Samples Taken in Each Region and Week Sampled by the Hudson River Fall Shoals Juvenile Survey
During 2005 to Each Year, 1974 - 2005.

" - I - I
13 141 15 116 117 118 119 1 20 121 1 22 123 124 125 126 127 128 129 130 131 1 32 133 134 135 136 137 138 139 140 141 1 42 143 144 145 146I147 148 149I150l151

1974 BT (Mile 0- 11) 1I I I I I I I I i I i I I I I I I i i i I
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SC (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1975 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1976 BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)3
CH (Mile 34- 38)
IP (Mile 39-46

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1977 BT (Mile 0- 11)
YK (Mile 12- 23)

j 44435253523 5 4

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

J121



31 2 211 3 3 3 21 1 31 313 3 2 1 33
1 5 1 41 4 31 31 3 1 3 1 1 2 1 1 3

55

3ý 5

2 11 3 2 3 11332 3 2 3 3 3 2
21 31 21 32 3 23 213 21 131 21 21 3

5 4 5 5 45 5 5 5 5 2

33 25 23

5 5 5 5 4 5 5 5 555 555 555 5 5 45

53 4551 1 51 55
5 1S15 2 3 3 41 5

1 51 5 1 5

5 5 351 354 51 51 41 515"
24 2 23 55 23 43 3 24 23 2

5 4 51 5 5
5 S5 5 4 c 2

5 5 51 ý 5 5
M 31314 M 5 5141315151 51 41 51 15 15 51 51 51 1 1

3 31 1 5 [ 21 351 51 1 2 31 1 41 51 51 1 51 51 41 51 51I I I N ! ! ! | W



1981

1982

1983

1984

4
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)

4

I I
I I

5

I I
I I
I I

1 51 3
5

I I
I I

5 5 m

m

n

5 5

TL

5

0

151
1

1 51

5

5

5

1 I 1

/•14

1 !¸15 1

5

151

151

151
I51

I

SA

5

5

S1

1 5

1S4

1 5

1S5

1 S11

51

51

1S5

1

51 1

IS

SA
2

5
5

5
1S5

5

51

!515

51 I

II

5 51
41t

S 1

I I I I I 11111m

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 I
1 141 1 2



CH (Mile 34- 38)------------------------------ -M - - -- - - - -

IP (Mile 39- 46) "5 15
WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76) "5- - - - -

HP (Mile 77- 85) $,_ _ _ _ _

KG (Mile 86- 93) __ __ ......
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152) - -- -- m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BT (Mile 0- 11)
YK (Mile 12- 23) 1- 51__
TZ (Mile 24- 33) 1 2 4
CH (Mile 34- 38)
IP (Mile 39- 46) 5 5

WP (Mile 47- 55) 5 5 55
CW (Mile 56- 61)
PK (Mile62-76)--- 5_ 5 _ 51
HP (Mile 77- 85)---5 5 _5 _55 55 _ 5 _ 5
KG (Mile 86- 93) 5 _ 5 _ 5 5 5 5 _ 5 $
SG (Mile 94-106)
CS (Mile 107-124) ..
AL (Mile 125-152)

-4
1986 BT (Mile 0- 11)

YK (Mile 12- 23) 1 5 1 515 1 515 1
TZ (Mile 24- 33) 1 2 1 2 1
CH (Mile 34- 38)
IP (Mile 39- 46)

W P (M ile 47- 55) 5 . ....... .. .. 5 5
CW (Mile 56- 61)
PK (Mile 62- 76) 5 1 5 5 _ f 5
HP (Mile 77- 85)-- 555 55
KG (Mile 86- 93) 5_ 5_ 5 5_ _S _ __ _5 _

SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152) - -------- -

4
1987 BT (Mile 0- 11)

YK (Mile 12- 23) 5 1 51 1 5 5 151_
TZ (Mile 24- 33) 2 24]
CH (Mile 34- 38)
IP (Mile 39- 46) 5 5_

WP (Mile 47- 55)_ 5 5
CW (Mile 56- 61)-----
PK (Mile 62- 76) 5 5 15
HP (Mile 77- 85) 5 _5 5 51 5 __ 1 5 1 1 1 1
KG (Mile 86- 93) 5 5 5 5 1 5 1 55 _ _ 5 1 5 1



SG (Mile 94-:10:6) 1r 1 1 *UE IIIIEE IIJ1 1CSMil_10-12) I1 1 1 1 1 i OlCS (M. .1.7-.1..4.
AL (Mile 125-152) - --- - ----- -

4. . . . . . . . . . . . . . . . . . . I 1 ' ?tIt r t
1988 1 BT (Mile 0- 11)

YK (Mile 12- 23) 3_ . __ .

TZ (Mile 24- 33)
CHI (Mile 34- 38)
IP (Mile 39- 46) 1 31

WP (Mile 47- 55)

CW (Mile 56- 61)
PK (Mile 62- 76) 1151 I 1
HP (Mile 77- 85) l5 /
KG (Mile 86- 93)5_ 5_ 5_ 5_ _ _ 5_
SG (Mile 94-106)
CS (Mile 107-124) ----

AL (Mile 125-152) 1 1 1 1 1 1 1
1989 BT (Mile 0- 11) I I

YK (Mile 12- 23) 1 51 1 51 1 51 1 51

TZ (Mile 24- 33)
CH (Mile 34- 38)- - - - - - -_._
IP (Mile 39- 46) 3 3 3

WP (Mile 47- 55) 3 3 35 5 5 _ _

CW (Mile 56- 61) 3 3I
PK (Mile 62- 76) 5 .. 5
HP (Mile 77- 85) -1 1 _ 1

KG (Mile 86- 93)

SG (Mile 94-106)

CS (Mile 107-124)

AL (Mile 125-1 52) - ---- - - -
l-+-~-t-1-4-t-1-*t-t-t

1990 I BT (Mile 0- 11) I
YK (Mile 12- 23)._ 3 3 3 5 1 5 1 51 51 5 1

TZ (Mile 24- 33) 2A
CH (Mile 34- 38)__--

IP (Mile 39- 46) 3 3 3 5

WP (Mile 47- 55) 3 3--------------- 51----1-I----- 51 1 1 [ I I

CW (Mile 56- 61) 1
PK (Mile 62-76)
HP (Mile 77-85)-
KG (Mile 86- 93)

SG (Mile 94-106)

CS (Mile 107-124)

I AL (Mile 125-152) - ----- -
-f 4-4-f-~-4-+-I-4-+-*-4 r-~
1991 1 BT (M ile0- 1I) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I

YK (Mile 12-23)---- 11
TZ(Mile 24- 33)81-- - - - -- -
CH (Mile 34- 38)-------------------------- -F -



IP (Mile 39- 46) 3 5 5
WP (Mile 47- 55)__ 31 3 5
CW (Mile 56- 61) 3..
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93) 5
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1992 BT (Mile 0- 11)1
YK (Mile 12- 23) 3 3
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55) 335 55
CW (Mile 56- 61)
PK (Mile 62- 76) 511 5 5 5 5 5
HP (Mile 77- 85) 51 51 5 5 5
KG (Mile 86- 93) 5 5
SG (Mile 94-106) .
CS (Mile 107-124)
AL (Mile 125-152)

1993 BT (Mile 0- 11)
YK (Mile 12- 23) 3 3 3 5 5 5
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46) 3 51
WP (Mile 47- 55) 3 3 5 5 5
CW (Mile 56- 61) 3.3-3
PK (Mile 62- 76) 515 5 5
HP (Mile 77- 85) 5
KG (Mile 86- 93) 5
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

1994 BT (Mile 0- 11)
YK (Mile 12- 23)35 5 5 5 5
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46) 3

WP (Mile 47- 55) 3 5 5
CW (Mile 56- 61)
PK (Mile 62-76 1 5 1 5
HP (Mile 77- 85) 5 1
KG (Mile 86- 93) 1 51
SG (Mile 94-106)



1995

d1996

1997

1998

m

m

CS (ýMile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SC (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
TZ (Mile 24- 33)
CHI (Mile 34- 38)
IP (Mile 39- 46)

WP (Mile 47- 55)
CW (Mile 56- 61)
PK (Mile 62- 76)
HP (Mile 77- 85)
KG (Mile 86- 93)
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

BT (Mile 0- 11)
YK (Mile 12- 23)
Ti (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46)

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

3 !33
5 5 5 51 51

5 5 15 5 11 313 5 55

55 5

=I

; fill! ; 'i! 5

I I III II

...........

...........

...........

............................................

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 I I I



WP (Mile 47- 55) 5- 1 51 1 5 1 5 5 15
CW (Mile 56- 61) 13
PK (Mile 62- 76) 5 5- - - 5-

HP (Mile 77- 85) - 5 __ 5- 5 -

KG (Mile 86- 93) 5 5 5 5_
SG (Mile 94-106) . . . . . .

CS (Mile 107-124)
AL (Mile 125-152) I

4 ~-*-l-+-F-1-*-l-t-t-1 1-1T-T-~-T-,-T-,-r-r--r-,-1-T-rT-1-T-r-1-
1999 1 BT (mileO0- 111

YK(MileI2-23)i__ 3351i i5- -
TZ (Mile 24- 33) 1 24. . . . .

CH (Mile 34- 38)

IP (Mile 39- 46)---- 1 51
WP (Mile 47- 55) .. 3
CW (Mile 56- 61) 3 3 -

PK (Mile62-76) ---
HP (Mile 77- 85) --- -- ---
KG (Mile 86- 93) 5 _ 5 5
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152) - ---- -

2000 1 BT (Mile 0- 11) 11

YVK(Mile 12- 23) 1_ 51 3 5 5
(TZ (Mile 24- 33) 211------ ------ •- - --

CH (Mile 34- 38).
IP (Mile 39- 46) 1-- 1 5 1 5

WP (Mile 47- 55) . . . 5 5.

CW (Mile 56- 61) 3 3 -

-PK (Mile 62- 76) 5 5 _ _ 5_
-HP (Mile 77- 85)--

KG (Mile 86- 93)- - - -- -

SG (Mile 94-106)-----

CS (Mile 107-124)
AL (Mile 125-152) I - - -. . . . . .- .... ... . . . . I .... I .

2001 1 BT (Mile 0- 11)
YK (Mile 12- 23) 1. 51 1 _ 3 _ _1 55 5 1
TZ (Mile 24- 33) 1- 2 24

CH (Mile 34- 38)
IP (Mile 39- 46) 1 51 5 5

WP (Mile 47- 55) ..... 5 5. _5

CW (Mile 56- 61)

PK (Mile 62- 76)-- 1 51 5 5 5

HP (Mile 77- 85) - - - - - - - - - - -5 5- 5 _5

KG(Mile 86-93) 5 5 5 5

SG(Mile94-106)
CS (Mile 107-124



F -AL mic 125-152) I I I I I I I
I L Mie 2515) 

- - III I I I I I

12002

BT (Mile 0- 11)
YK (Mile 12- 23) 3 _ _ _
TZ (Mile 24-33)
CH (Mile 34- 38)
IP (Mile 39- 46) 3 3

WP (Mile 47- 55) 3 3 5 5 5
CW (Mile 56- 61 3
PK (Mile 62- 76) 1 5 5
HP (Mile 77- 85) 5 5
KG (Mile 86- 93) . 5 1 5 1.5

SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152) . . . . . . .

12003

BT (Mile 0- 11)

-YK (Mile 12- 23) 3 3 3 533 55
TZ (Mile 24- 33) 2 24

CH (Mile 34- 38)
IP (Mile 39- 46) 5 5

WP (Mile 47- 55)3 3 3 5 S5 5
CW (Mile 56- 61)3 3 3

-PK (Mile 62- 76)5 3 5 5
HP (Mile 77- 85) . 5 5 5 5 3
KG (Mile 86- 93) 5 55
SG (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)

2004 BT (Mile 0- 11)
YYK (Mile 12- 23) 5 - - 5 5 -

-TZ (Mile 24- 33)
-CH (Mile 34- 38)

IP (Mile 39- 46) 3 5 5 5
WP (Mile 47- 55) 3 35 3 5 5
CW (Mile 56- 61) 3
PK (Mile 62- 76) 1 51 5
HP (Mile 77- 85) 5 1 1 51

-KG (Mile 86- 93 5 1
SC (Mile 94-106)
CS (Mile 107-124)
AL (Mile 125-152)p00BT (Mile 0- 11)

YVK (Mile 12- 23) 355
TZ (Mile 24- 33)
CH (Mile 34- 38)
IP (Mile 39- 46) 131 31

WP (Mile 47- 55) 3 3 3 5 5 5



-CW (Mile 56- 61) mII
-PK (Mile 62- 76) 1 5-- - - - - -

-HP(Mile77-85)
-KG (Mile 86- 93) - - - - - -

SG (Mile 94-106) - - - - - -

CS (Mile 107-124) --

AL (Mile 125-152) I m m m m I m m m m I

- I~IIIIIIIIIIIIIIIIIIIII~IImIIIIIIImIIIIIIImIIImIIIIIIIIIIIIIIIIIIIII



Table 12. QC Documentation for the Hudson River Long River lchthyoplankton Sampling Program, 1988 - 2005.
Level File 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 20093 2004 2005

Alewife 8,200 624 60 2,727 555 1,275 1,679 293 1,787 171 235 10,231 320 5.284 .183 537 641 5.479

American shad 51,131 62,755 49,242 25,128 30,345 15,867 31,213 12,120 23,378 6,744 8,887 12,185 11,567 , 14,048 6,732 15,676 4,711 7,126

Atlantic sturgeon 11 2 5 26 4 7 1 1 3 2 1 10 3 4

Atlantic tomcod 25,414 37,397 38,431 411,8014 10,558 21,343 20.724 64,680 17,375 71,070 91,679 13,625 10,337 57,412 7,556 20,724 92,099 55,146

Bay anchovy 2,852,331 444,854 900,354 3,831,982 1,341,076 1,849,143 3,051,491 1,271,339 1,337,747 795,707 698,247 339,031 215,316 146,897 671,428 363.737 1,749,221 790,847

Bluebackherring 4,994 2,568 1,230 28,397 30,496 3,290 9,315 1,412 18,354 2,358 246 4,367 1,907 1,100 578 8,760 8(11 1,977

Bluefish 85 54 165 151 147 78 73 61. 43 35 21 . 71 46 62 15 26 28 34

Gizzard shad 85 5 3 535 123 440 1,065 688 7(18 885 1,281 2,383 161 9,060 1,292 3611 80

Hogchoker 301,193 589,469 13,591 908,378 44,337 87,673 159,013 130,281 51,986 22,814 36,279 23,050 24,894 13,417 28,225 17,313 36,061 24,267

Rainbow smelt 24,693 767 6,838 2,494 23,035 12,002 59,829 2,354 4 I I

Shortnose sturgeon 3 2 3 3 14 8 7 38 2 5 1 4 13 1 4 4 1

Spottail shiner 60 98 55 83 45 33 62 94 156 89 53 45 62 87 9 42 23 29

Striped bass 61,072 225,498 264,907 359,994 462,382 459,384 674,881 383,781 962,335 272,329 443,766 790,358 1,376,173 1,192,084 151,199 732,410 416,917 387,265

Weakfish 1,586 2,602 122,082 6,821 1,206 1,621 2,8114 623 59,707 13,345 145,785 224,618 50,800 83,380 51,266 - 57,429 94,647 108.943

White catfish 77 100 87 76 52 25 214 196 205 96 70 172 70 80 56 78 38 79

White perch 138,753 198,953 157,348 147,232 265,656 221,021 172,995 115,842 287,690 69,844 130,785 136,518 267,801 134,744 142,260 140,645 138.513 107.406

2005 YCReport 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Alewife 8,2(X) 624 60 2,727 555 1,275 1,679 293 1,787 171 235 10,231 320 5,284 183 537 641 5,479

American shad 51,162 62,755 49,242 25,128 30,345 15,867 31,213 12,120 23,378 6,744 8,887 12,185 11,567 14,048 6,732 15,676 4,711 7,126

Atlantic sturgeon 11 2 5 26 4 7 1 1 3 2 1 10 3 4

Atlantic tomcod 25,414 37,397 38,431 411,8104 10,558 21,343 20,724 64,680 17,375 71,070 91,679 13,625 10,337 57,412 7,556 20,724 92,099 55,146

Bay anchovy 2,852,331 444,854 900,354 3,831,982 1,341,076 1,849,143 3,051,491 1,271,339 1,337,747 795,7017 698,247 339,031 215,316 146,897 671,428 363,737 1,749,221 790,847

Blueback hering 4,992 2,568 1,230 28,397 30,496 3,290 9,315 1,412 18,354 2,358 246 4,367 1,9017 " 1,100 578 8,760 801 1,977

Bluefish ' 85 54 165 151 147 *78 73 61 43 35 21 71 46 62 15 26 28 34

Gizzacd shad 85 5 3 535 123 440 1,065 688 708 885 1,281 2,383 161 9,060 1,292 3611 80

Hogchoker 3111.192 589,469 13,591 908,378 44,337 87,673 159.013 130,281 51,986 22,814 36,279 23,050 24,894 13,417 28,225 17,313 36,061 24,267

Rainbow smelt 24,693 767 6,838 2,494 23,035 12,002 59,829 2,354 4 1 I

Shortnose sturgeon 3 2 3 3 - 14 8 7 38 2 5 1 4 13 1 4 4 1

Sptttail shiner 60 98 55 83 45 33 62 94 156 89 53 45 62 87 9 42 23 29

Striped bass 61,072 225,498 264,907 359,994 462,382 459,384 674,881 383,781 962,335 272.329 443,766 790,358 1'376,173 1,192.084 151,199 732,410 416,917 387,265

Weakfish 1,586 2,602 122,082 6,821 1,206 1,621 2,8014 623 59,707 13,345 145,785 224,618 50,800 83,380 51,266 57,429 94,647 108,943

White catfish 77 100 87 76 52 25 214 196 j 205 96 70 172 70 80 56 78 38 79

White perch 138.753 198,953 157,348 147,232 265,656 221,021 172,995 115,842 287,690 69,844 130,785 136,518 267,801 134,744 142,260 140.645 138,513 107,406

Difference 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 20(00 2001 2002 2003 2(1M4 2005

Alewife - - .

American shad (31)
Atlantic sturgeon .

Atlantic tomcod
Bay anchovy . -
Blueback herring 2
Bluefish
Gizzard shad
Hogchoker I
Rainbow smelt
Shortnose sturgeon
Spottail shiner
Striped bass
Weakfish
White catfish
White perch



Table 5. QC Docuaaentation for the Fall Shoals Juvenile Sampling Program. 1985-2005.

'Fable 13. QC l)cuanentation for the Hudson River Fall Shoals .laerile Sampling Program, 1985 - 2905.

leel) File 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 19 1997 1998 1999 2000 2001 2002 2003 2004 2MS5

Alesife 1.142 554 633 379 327 459 994 790 730 719 519 830 868 97 3.925 746 2.118 379 1.077 307 1.980

Aterican shad 1.717 2.166 755 1.483 3.646 1.323 1.291 3406 961 2.095 831 2.964 1.105 310 1.407 808 1.369 598 433 411( 294

Atlantic sltngeon 96 184 149 117 63 6 10 1I 7 15 15 8 40 30 18 5 23 37 39 22 12

Atltic tnmccsl 5.083 111M046 7,9100 8.210 14,060 1.105 4.914 7.299 3.664 1.679 3.649 4,632 10,645 1.928 1.798 6.528 5.910 581 1.456 4.802 2.536

Bay aaclshoy 27.902 20.988 39.262 59.244 41.475 16.465 44.815 37.264 53.437 54.615 93.826 26.168 71,630 51.368 58.298 15.533 27.794 47.096 37.511 43,166 38.534

Bluchack herring 41.919 6.525 17.557 37.957 22.112 15.982 55.299 38.090 22.442 18,790 14.006 20.863 13.999 566 20.315 6,412 13.727 6.205 10.727 3.223 15.677

Bluefish 60 51 107 116 62 82 58 82 53 37 42 39 55 27 165 53 60 56 30 31 18

Gireard shad 4 6 0 2 8 I 3 I 5 15 3 253 4 35 - 33 4 26 I1

Hogcheker 89.943 108.036 88.880 74.672 73.613 22.760 42.916 62.358 43.064 15.581 23.823 18,422 4.861 3.964 5.696 7.452 7.243 11.320 19.444 20.370 16,413

Rainbow saelh 126 389 429 576 34 216 256 2.550 757 363 136 I 4

Shorlan-ttsastget-- 16 8 11 20 12 - 2 18 76 82 50 36 48 26 30 52 50 47 27 29 29 30

Spsatail shiner 244 685 333 369 102 43 404 259 351 248 204 382 83 105 175 li0 114 48 85 382 156

Striped bass 888 2.348 11.512 18.679 8.472 3.624 4.672 3.773 8.333 8.719 10.327 6.293 4.461 1.367 0.989 3.683 3.654 2.516 3.553 1.893 5.107

Weakfish 2.214 1.482 749 3.777 2.842 770 5.878 756 2.332 2.416 3.773 2.202 2.313 2.039 7.412 7,147 3.567 3.806 1.952 686 4.083

White cattish 721 677 748 806 740 352 547 172 939 1.363 1.077 967 235 840 494 337 371 155 228 147 522

White pech 19.721 31.771 24.105 25.760 20.106 5.381 11.019 13.832 8.341 9,007 10.272 8.569 3.655 3.474 8.955 6.225 53.775 4.715 11.131 5.426 8.628

2005 CiCRepara 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Alewife 1,142 554 702 379 327 459 994 790 730 719 519 830 868 97 3,9253 746 2,118 379 1,077 307 1.990

Aeteican shad 1.717 2.166 776 1.483 3.646 1,323 1.291 3.406 961 2.095 831 2.964 1.105 313 1,407 808 1.369 598 433 400 294

Atlantic sturgeon 96 184 • 149 117 63 6 10 11 7 - 15 15 8 40 30 18 5 23 37 39 22 12

Atlantic ,to.cd 5.083 10.046 7.908 8.210 14.1160 1.105 4M914 7.299 3,664 1,679 3.649 4.632 10.645 1.928 1.798 6.528 5.910 581 1.456 4.802 2.536

Bay anchovy 27.902 20.988 39.348 59.244 41.475 . 16.465 44,815 37.264 53.437 54.615 93.826 26.168 71.630 51.368 58.298 15.533 27.794 47.096 3T.511 43.166 38.534

Blesbtck hreriag 41.919 6.525 18.596 37.957 22.112 15.982 55.299 38.090 22.442 18.790 14.006 20,863 13.999 566 20.315 6.412 13.731 6.205 10,727 3.223 15.677

BlMofish 60 51 107 116 62 82 58 82 53 37 42 39 55 27 165 53 60 56 30 31 18

Gizzard shad 4 6 8 2 8 1 3 I 5 15 3 25 4 35 33 4 26 11

Hogcheker 89.948 100,036 89.042 74.672 73,613 22.760 42.916 62.358 43.064 15.581 23.823 18.422 4.861 3.964 5.696 7.452 7.243 11.320 19.446 20.370 16.413

Rainbotwsneh1 126 389 429 576 34 216 256 2.549 757 363 136 I

Shorttettt -sturgeon 16 0 I1 20 12 2 18 76 82 50 36 48 26 30 52 50 47 27 29 29 30

Spottail shiner 244 685 333 369 102 43 404 259 351 248 204 382 83 105 175 110 114 48 85 382 156

Striped bass 888 2.348 11.633 18.679 8.472 3.624 4.672 3.773 8.333 8.719 10,327 6.293 4.461 1.367 8,989 3.683 3.654 2.516 8.553 1.893 53107

Weakfish 2.214 1.482 749 3.777 2.842 770 5.878 756 2.332 2.416 3.773 2.202 2.713 2,039 7.412 7,147 3.567 3.806 1.952 606 4.A03

White catish 721 677 775 806 7411 352 547 172 939 1.363 1.077 967 235 840 494 337 371 155 228 147 522

White peech 19,721 31.771 27.008 25.760 20.106 5.381 11,019 13.832 8,341 9,007 10.272 8.569 3,655 3,474 8.955 6,225 5.775 4,715 11.131 5.426 8.631

Difference 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 I995 1996 1997 1998 1999 2000 2001 2002 2903 2004 2085

Alewife - (69)

Amtericasn sd 121)

Atlattic unitcson
Aflanti, Io.-tg i8)

Bay achbovy 1861

Blueback herring (1.039) (4)

Gizzard shad

Htgchlhcr (1541 12)

Ralinbtw satelt I 4

Shllsnste stergeoa
Sp•luail shinee

Stripedhass 1(121 )

Wcakfish
White caotish 2171

Whiepeech 12,9031 (31



Table 6. QC Documentation for the Beach Seine Program 1985-2006.

Table 14. QC Documentation for the Hudson River Beach Seine Survey, 1985. 2005.
Leeel File 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Alewife 1,272 818 515 675 439 925 2,323 870 638 1,738 1,051 437 1,664 423 3,636 574 ,868 379 2,129 1,087 4,143

American shad 9,171 14,716 7,641 10,780 13,026 12,261 15,771 15,366 5,122 13,007 4,049 21,339 8,618 5,931 13,755 5,968 18,4012 4,252 6,231 3,028 4,287

Atlantic sturgeon 1 3 1
Atlantic tomcod 243 148 209 230 81 115 46 328 13 9 22 51 27 163 15 54 12 7 65 78 5
Bay anchovy 4,081 4,155 3,746 3,989 9,507 4,134 4,669 8.729 8,106 10,447 17,615 3,544 16,980 11,333 6,662 2,617 3,275 13,862 6,431 2,330 4,830
Bluehrack herring 25,362 12,522 31,373 36,245 19,037 43,555 40.731 29,105 29,722 46,040 21,506 28,591 59,867 1,337 28,384 9,272 21,907 6,1118 48,011 23,285 34,233
Bluefish 567 40(1 533 280 224 348 314 375 223 80 252 98 320 141 2,180 218 474 815 336 246 3(18

Gizzard shad 3 13 1(8M 10 7 28 22 158 38 49 61 50 139 67 140 75 45 99 51 231 108
Hogchoker 1,033 276 312 305 261 150 652 329 143 230 392 54 53 29 20 20 115 391 322 183 62

Rainbow smelt 1 2 5 5
Shortnose sturgeon I I
Spottail shiner 5,316 5,177 4,452 5,407 5,129 5,500 12,385 7,727 7,169 12,452 7,529 3,890 7,248 5,017 16,512 3,927 11,969 9,313 19,830 9,296 10,147
Striped bass 1,413 1,854 11,987 6,151 5,585 6,906 10.813 6,156 10,765 7,273 6,463 2,847 10,438 8,225 16,897 3,693 11,708 5,783 16,077 4,987 16,012
Weakfish 72 5 2 27 111 1 4 4 1 25 . 27 4 30 18 2 33 8 5 3
White catfish 52 83 86 101 66 23 25 18 16 7 10 28 10 15 4 8 3 19 31 8 21
White perch 9,938 12,082 12,303 14,607 11,407 8,485 10,033 9,497 11,771 8,789 6,368 3,501 5,292 4,368 10,931 5,652 7,924 11,124 16,737 8,492 8,588

Report Table 1985 1986 1987 1988 1989 19911 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 21105
Alewife 1,272 818 515 675 439 925 2.323 870 638 1,738 . 1,051 437 1,664 423 3,636 574 1,868 379 2,129 1,087 4,143
American shad 9,171 14,716 7,641 10,780 13,026 12.261 15,771 15,366 5,122 13,007 4,049 21,339 8,618 5,931 13,755 5,968 18,402 4,252 6,231 3,1128 4,287
Atlantic sturgeon I 3 1
Atlantic tomcod 243 148 209 230 81 115 46 328 13 9 22 51 27 163 15 54 12 7 65 78 5
Bay anchovy 4,081 4,155 3,746 3.989 9,5117 4,134 4,669 8,729 8,106 10,447 17,615 3,544 16,980 11,333 6,662 2,617 3,275 13,862 6,431 2,330 4,830
Bluehack herring 25,362 12,522 31,373 36,245 19,137 43,555 40,731 29,105 29,722 46,040 21.506. 28,591 59,867 1,337 28,384 9,272 21,907 6,018 48,011 23,285 34,233
Bluefish 567 .400 533 280 224 348 314 375 223 80 252 98 320 141 2,180 218 474 815 336 246 308
Gizzard shad 3 13 100 10 7 28 22 158 38 49 61 50 139 67 140 75 45 .99 51 231 108
Hogchoker 1,033 276 312 305 261 150 652 329 143 230 392 54 53 29 211 20 115 391 322 183 62
Rainhow smelt I2 . 5 5
Shotnose sturgeon I
Spottail shiner 5,316 5,177 4,452 5,407 5,129 5,500 12,385 7,727 7,169 12,452 7,529 3,887 7,189 4,996 16.512 3,927 11,969 9,313 19,830 9,296 10,147
Striped bass 1,413 1,854 11,987 6,151 5,585 6,906 10,813 6.156 10.765 7,273 6,463 2,847 10,438 8,225 16,897 3,693 11,709 5,783 16,077 4,987 16,012
We.kfish 72 5 2 27 111 I 4 4 1 25 27 4 30 18 2 33 8 5 3.
White catfish 52 83 86 101 66 23 25 18 16 7 10 28 10 15 4 8 3 19 31 8 21
White perch 9,938 12,182 12,303 14,607 11,407 8,485 10,033 9,497 11,771 8,789 6,368 3.501 5,292 4,368 10,931 5,652 7,928 11.124 16,737 8.492 8.588

Difference 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Alewife -

American shad
Atlantic.ttrgeon
Atlantic tomcod -
Bay anchovy
Bluebackiherring --

Bluefish
Gizzard shad
Hogchoker
Rainhowsmelt
Shortnose sturgeon - .
Spottail shiner 3 59 21
Striped bass (I)
Weakfish
White catfish
White perch (4)


