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II'TRODUCTION

The ecology of York Haven Fond near the Three Mile Island Nuclear

.
Station (TMISS) has been under investigation since February 1974.

Studies initiated in April 1974 include analysis of anbient teater

quality, ichthyoplankton (far-field), ichthyoplankton entrainment,

racroinverteb rates , fish population dynamics, impingement of fishes,

creel surrey, and therral plu=e rapping.

This report discusses the progress of investigations conducted in

Dece=ber 1980.
.
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COMPLT_ANCE WITH ENVIRONMENTAL TECHNICAL SPECIFICATIONS (ETS)

Objectives : To determine compliance with the nonradiological

(aquatic) environmental monitoring programs specified in sections

3.1.1.a. (4), 3.1.2.a. , 4.2, and 4.6.1 of the ETS and to insure that

said programs are perfor=ed as detailed in the Generatica Procedures
*

"anual.

Progress: Compliance with'the macroinvertebrate, water quality,

and !=pingement programs specified in the ETS and detailed in the
s

Procedures Document was achieved in December (Table 1) . Compliance
,

with all other programs was hampered by ice cover on York Haven Pond

during the weeks of 14, 21, and 28 December.

The trapnet, seine, and electrofishing programs were conducted

once in Decenber; ice cover prevented additional sampling during the

month.
.

!

The creel survey program was conducted in all areas on 4, 7, and

12 December.- The third creel survey period (1701-2100 h) was not--

conducted on 4, 7, and 12 December at the East Dam, West Dam, and

General Reservoir areas due to darkness. On 20 December the creel
,

i

!
; survey program was conducted only at the York Haven Generating Station;

all other areas were inaccessib.e due to ice cover. -

A program by program summary of the progress for December follows.

MACROTNVERTEBRATES

Objective: To describe the diversity and distribution of the

benthic macroinvertebrates occurring at the five benthos sampling

stations near TMINS.

Progress: Replicate -(4) benthos samples were taken on 1 and 15

December (Table 1). Enumeration and determination of dry weights and

identification of specimens have been completed through 15 December.

!
!

l

.- - - - --
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ICITrHYOPLANKTON

Objectives: (1) To determine the species composition, abundance,

and distribution of ichthyoplankton in York Haven Pond; and (2) To

investigate ichthyoplankton entrained at TMINS Unit 1 and 2 Intakes.

FAR-FIELD

Progrecs: Regression analyses were perforued on 1980 data and

work continued on graphical pre'sentations. The first drafts of the

methods and discussion sections of the 1980 annual report were

I completed.

E?TERATTENT

Progress: Statistical analysis of 1980 data were completed.,

The first draft of the 1980 annual report was completed and submitted

to the project director for review.

TRAPNET

Obje'etives: (1) To determine the distribution and relative

abundance of fishes in the Three Mile Island area vulnerable to

trapnet; (2) To provide specimens for movements studies; (3) To

monitor the occurrence of diseased fishes; (4) To provide specimens

for radiation analysis; and (5) To determine reproductive status

for fishes throughout the year. -
,

Progress: Sampics were taken on 1-3 December (Table 1).

River ice prevented a second sampling period later in December.

Fifty-three fish of 11 species were taken on 1-3 Dece=ber (Table 2).

Most fish (20) were taken at Station IA3, while most species (8)

and greatest biomass (296 g) were found at 9B2. The spottail shiner

|
and pumpkinseed-were most abundant and comprised 30.2% and 24.5%-of the

total catch, respectively. Two rock bass were tagged. One margined

madtom was parasitized by larval nematodes. Two of the eight

collections yielded no fish.
9

--
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SEINE

Objectives: (1) To determine the species composition of fish
o

upstream and downstream from the TMINS Discharge vulnerable to seine;

(2) To determine the relative condition factor for important species;

and (3) To determine the reproductive status for fishes throughout

the year.

Progress: Collections were made at the 10 stations on 2 December

(Table 1). River ice prevented a second sampling later in December.

A total of 3,032 fish of 8 species was taken on 2 December (Table 3) .

Most fish (1,587), most species (7), and greatest biomass (354.9 g)

were recorded from Station 13B5. The spotfin shiner uns most abundant

and comprised 96.67. of the total catch. The following fishes txhibited

slight black spot infections: spottail shiner and bluntnose minnow

(1 specimen each) and spotfin shiner (99). Glochidia parasitized 39
,

spottail shiner,1 swallowtail shiner, 82 spotfin shiner, 5 pumpkinseed,

2 bluegill, and 2 tessellated darter. One spottail shiner was missing

both opercles and one spotfin shiner was parasitized by an anchor

worm. No pattern of parasite infection was observed with respect to

the location of TMINS.

IMPINGEMENT OF FISH
~

Objectives: (1) To determine the numbers and species Lapinged on

the river water intake screens; (2) To determine day-night differences

in bnpingement frequency; and (3) To determine the extent of mortality
,

of impinged fish. ;

Progress: Impingement surveys were conducted on 9-10 and 22-23 j

December at the TMINS Unit 1 and 2 Intakes (Table 1) . Unit 1 impinged ,

23 fish of 4 species weighing 53.1 g. Most fish were young and half of

the total were dead (Tables 4 through 7). Fish biomass was highest ,

highest during the 9-10 December survey and numbers were highest
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during the 22-23 December survey. More fish were collected at 2000 h

] and 1200 h than during the 0400 h survey period. The estimated

impingement for Unit i for December was 356 fish weighing 823.0 g

(1.8 lb).

! Unit 2 impinged 14 fish of 7 species weighing 72.1 g (Tables 8

i through 11). Most fish were young or juvenile and all but 5 were

dead. Fish biomass and numbers'were highest during the 9-10

December survey. The estimated impingement for December from Unit

2 was 217 fish weighing 1,117.6 g (2.5 lb) .
1

; The total estimated impingement at TMINS during December was
4

'

573 fish weighing 1,940.6 g (4.3 lb) .

ELECTROFI9HING

Objectives: (1) To provide specimens for radiation analysis and

movements studies; and (2) fo determine the relative abundance of fishes,

) vulnerable 'to electrofishing in various -parts-of York Haven Pond .

r

| Progress: Sacpling was conducted on two nights in December

* (Table 1). Ice on the river prevented a second sample later in

| December. Twelve collections in 12 sones yielded 108 specimens of

13 species (Table 12). The gizzard shad (29 specimens), pumpkinseed

(17), rock bass (12), and walleye (12) were most abundant. Seven -

fish were tagged for movements studies.

|

MOVEMENTS OF FISHES
f

Objective : To determine if fishes in waters receiving the TMINS!

effluent mix with fishes from other areas.

Progress: Nine fish were tagged in December; no previously
I

tagged fish were recaptured.

. , _ - - , .-
. ._, - _ , . ..
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CREEL SURVEYS

Objectives: (1) To determine the extent and success of sport

fishing; and (2) To determine information on angler residence and

use of catch.
,

j Progress: Creel surveys were conducted in all areas on 4, 7, and

12 December and at York Haven Generating Station (YHGS) only on 20

Dece=ber due to river ice. No 1701-2100 h surveys were conducted
,
'

' at the General Reservoir, West Dam, or East Dam throughout December
- i

due to darkness.

All thirteen anglers interviewed occurred at the YHGS (Tables 13

through 16). No fish were reported caught. All the anglers resided t

in fork County and most reported they eat some of their catch.

AMT3IENT WATER CUALITY

Objective: To determine concentrations of selected water cuality

parameters in a=bient river areas- and the D1 INS.. effluent.- -

Progress: . Water quality samples were collected on 1 and 15 -

Dec2mber at the five river stations (Table 1). Data were analyzed

and tabulated; results are presented in Table 17.

On 1 Decer?'er values for pH, turbidity, total copper, dissolved
,

copper, and total zine were highest at Statica lAl (located above the -

TMINS Discharge). Values for sulfate and total dissolved solids were
,

,

'

highest at Station 9B1 (located below the TMINS Discharge).
,

! On 15 December values for pH, turbidity, and total zine were
i

highest at Strtion 1Al; alkalinity and total dissolved solids were

highest at 1A2. Values for dissolved oxygen (11A2), total copper

(11A1), and dissolved zine -(9B1) were highest at stations at or j.

5 below the Discharge. -

!
'

i
,

!.

I

' , _ . -
__ _ -. _ _ . _ _ _ _ . _ . _ _ _ _ _ . . . . - __ _
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Water samples taken in November have now been analyzed; results

are presented in Table 18. On 3 November values for sulfate and

total dissolved solids were highest at Station 1A1; alkalinity was

highest at 1A2. Values for pH and dissolved oxygen were highest

at Station 11A1; total and dissolved eine were highest at 9Bl.

On 17 November values for pH, turbidity, sulfate, total copper,

and total aine were highest at Station 1A1; alkalinity was highest at

- 1A2. Values for dissolved o:cjgen, total dissolved solids, and

dissolved copper were highest at Station 11A2.

Parameters, for which State water quality criteria have been

established, were not exceeded at any station in November or December.

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ . . _
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Table 1 ,

1
Sampling conducted in compliance with the Generation Procedures Manual in December 1980. '

Dec Dec . Dec Dec Dec '>

PROGRAM 1-6 7-13 14-20 21-27 28-31 ;
1

Macroinvertebrates X X j

Ichthyoplankton:
Far-Fieldl

l +Entrainment

Trapnet X

Seine X

"
fImpingement of Fish X X

I

Electrofishing X X

Movements of Fishes X X

.

Creel Surveys X X X

.

Ambient Water Quality X X
.

'
1 Program terminated for 1980 as of 31 August.,

' l.
!

i

_ . - - , ._. .
I
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a Table 2
.

F1thee taken by tropnet on 1-3 Deceseer 1980 near THINS.*

Station 1M-AOF-IA3 TM- AOF-il A 2 TM- AOF-] 13} T?t-Fjf-vtv7 Tota 1 7. Catch

!Dats 1-2 2-3 1-2 2-3 1-2 2-3 1-2 2-3
Time 1355-14C5 1408-1443 1347 1355 1357-1415 1338-1346 1348 1357 1328-1335 1337-832s

M3

Air T3mp (C) 13.5, 11 0 11.0, 2.0 14.0, 9.5 9.5, 2.0 14.0, 13.0 13.0, 3.5 15.0, 1*.5 I).5, 3.0
,

W1ter Temp (C) 4.0, 4.5 4.5, 3.0 3.5, 5.0 5.0, 3.5 4.0, 4.5 4.5, 4.0 4 .0, .5 4.5, 3.5
Disestred Oxygen (es/t) 12.3, 12.0 12.0, 12.8 12.3, 12.1 12.1, 12.6 12.3, 12.1 12.1, 17.6 12.5, 12.2 12.2, 12.8'

j pu f.4, 7.1 7.1, 7.2 7.5, 7.1 7.1, 7.5 7.5, 7.1 7.1, 7. 3 7.6, 7.3 7.3, 7,4
,

t-

$3cch! Diec (cm) 91, 104 '104, 28 89, 102 102, 58 79, 97 97, 68 % , 104 104, NA
River Stage (m) 1,34, 1.29- 1,29, 1.26 1.34, 1.29 1.29, 1.26 1.34, 1.29 1.29, 1.26 1.34, 1.29 1.29, 1.26

Wasther partly Cloudy, Partly Cloudy. Par tly CloisJy, Partly Cloudy, Partly Clou3y, Clear, Partly Clowly, Clear.
Partly rimidt Clear Paniv Cloia f r Citar Cle gg, Clear Cleer {jear

No. of specimene 10 to - 14 - 1 2 16 53
,

No. of Soccles 2 6 - 4 - 1 2 7 gg

Spottall shiner 9 2 '4 t - 16 30.2-

1 - - - - 1 1,9Yellow bulttiend' -

Channel catitsh - - NO - No a * 6 6 - II .3
I - - - - 1 g,gMargined modtoe *

'

Rock base - 3 1 1 - t 6 11,3
- udbretet sunfish -' I FISH FISH = - = 1 1.9*

rwupktmeeed 1 2 7 - - 3 13 24.5
Blusstil - - - - - 1 1 1.9 :

White crapple - - TAKEN 2 TAst N = 1 2 5 9.4 I
Yellow perch - - - - - 2 2 3.8
Haueve - - - - - t ,,, 1 I9
NA Not Ave 11able.

.

f

t

I
i

o
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Table 3
.

Tiahee taken by esine on 2 December 1980 near TMINS.

h ion TM-A0F-13B5 TM-AOF-10E5 TM-AOF-16A3 TM- Aq-1 A L311- A8&l j.W$[[-[, 053bsf 56 111-ht_ sl hh,Ehal* TlfiNEE2ia191 lie tt l-
I i

i
Time 1213 0912 1155 1132 1045 1025 1902 u%7 0934 1 10

' W
OAir Temp (C) 9.5 4.0 9.0 6.5 6.0 5.0 4.5 4.o 40 9.5

Water Temp (C) 4.5 4.0 4.0 4.5 4.0 4.0 4.0 4 .0 4.0 5.0

Diesolved Ozygen (ag/1) 12.3 12.0 12.5 12.0 12.2 12.4 12.1 12.2 12.1 11.8
pli 7.5 7.4 7.3 7.4 7.4 7.4 7.4 7.4 7.4 7.4
Secch! Disc (cm) 124 107* 81 91 86 84 66 69 66 152*
River Stage (m) 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29

Overcent Fettly Overcent Portly Clear Portly Partly Partly Partly Clear
Cloudv Cloude yo+1 v Cic9b Clgde ClouJv2

Iso. of specimeno 1587 6 15 1110 37 165 53 12 2 45 3032
No. of Species 7 2 2 4 2 3 1 2 1 5 8
_% . of Heute 1 6 5 1 t, _4 4 4 4 4 gg

1 3 1 6 32 23 - 4 10 80 2.6Spotte11 shiner ,
1 - * - - - - - - - 1 + .

*

swallowtell shiner
Spotfin shiner 1580 3 14 1102 5 141 53 e 2 20 2928 96.6

I'2 0.1MLate shiner, 2 - - - - = = - - -

1 - - - - 3 0.1Bluntnose sianow I - - 1 -

1 - - * - - 11 13 0.4 1Pumpkinseed 1 - -

31uest11 - - + - - - - - - 3 3 0.3
1111tilated detter 1 - - - - - - - - 1 2 0.1 i
* Clear to bottom et indicated depth.

' ;
;

+ Lees then 0.05%. I

*;

1 9

I

i r

; ,
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Table 4

Numbers of fishes impinged at the Unit 1 Intake during a 24-h impingement survey on 9-10 December 1980. ,

6

Date 9 10 10 ;'

Time 2000 0400 1200

3Volumetric Flow Rate (m /s) 0.84 0.84 0.84
Number of River Water Pumps:

Nuclear Service 1 1 1
'

Secondary Service 1 1 1
!

Decay Heat 0 0 0

Intake Velocity (cm/s) -20.0 -20.0 -20.0 i

River Flow (m /s) 546.9 528.1 521.0 i
.

3

Air Temp (C) 5.0 5.0 5.5 |
Water Te .p (C) 6.5 6.0 6.5 Total :

Conditian of Fish Alive Dead Alive Dead Alive Dead Alive Dead i

!21Margined madtom 1 -- - --

Pumpkinseed 2 d 1 1 2 1 5 2 |
- - - - "- 1 -

Bluenill 1

2 1 2 1 8 2Total 4 -
g

|
"

.

.

Table 5
'

l Sunanary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
9-10 December 1980. ,

I
Species Fork Length Range Reproductive Status Total Weight Total Number j

| (5 mm aroups) (n) !

Margined madtom 76-80, 126-130 1 Juvenile, 1 Adult 20.6 2 !

Pumpkinseed 36-66 5 Young, 2 Juvenile 15.7 7 |
Bluenill 56-60 1 .Tuvenile 3.5 1 j

Total 39.8 10 i

!
i

i
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Table 6 f,
i

Numbers of fishes impinged at the Unit 1 Intake during e. 24-h impingement survey on 22-23 December 1980.

Date 22 23 23
Time 2000 0400 1200

Volumetric Flow Rate (m3/s) 1.21 1.21 1.21
Number of River Water Pumps:

Nuclear Service 2 2 2
Secondary Service 1 1 1

Decay IIcat 0 0 0
-

Intake Velocigy (cm/s) NA NA NA
River Flow (m /s) 165.5 170.8 172.7
Air Temp (C) -4.0 -5.0 -2.0
Water _ Temp (C) 0.0 0.0 1.0 i

Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Channel catfish 1 1- - - - - -.

Pumpkinseed 1 3 2 2 2 3 7
-

Bluenill 1 1 1 i1- - - -
'

ITotal 1 4 _- 2 3 3 4 9 C
'

; .

I

,

~

Table 7

Summary of lengths, weights, brecding condition, and numbers of fishes impinged at the Unit 1 Intake on
22-23 December 1980.

Species Fork Length Range Reproductive Status Total Uelght Total Number
(5 imi groupsl (n)'.

Channel catfish 41-45 1 Young 0.7 1
-

Pumpkinseed 31-50 10 Young 10.9 10
Bluenill 26-30. 41-45 2 Younn 1.7 2
Total 13.3 13

'

'.
,

8

. . . - . , . . . _ . . _ . . . .
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Table 8 '

Numbers of fishes impinged at the Unit 2 Intake during a 24-h itupingement survey on 9-10 December 1980.

Date 9 10 10
Time 2000 0400 1200

3Volumetric Flow Rate (m /s) 1.58 1.58 1.58
Number of River Water Pumps:

Nuclear Service 1 1 1
Secondary Service 1 1 1

Intake Velocity (cm/s) -12.0 -12.0 -12.0
River Flow (m3/s) 546.9 528.1 521.0
Air Temp (C) 5.0 5.0 5.5
Water Temp (C) 6.0 5.5 6.5 Total.

Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Channel catfish .

- - - 1 1- -

Margined madtom 2 -l 1 - 3- - -

Redbreast sunfish 1 - - - 1
- - -

Green sunfish 1 1
- - - - - -

,

Pumpkinseed 1 1 3 1 4- - -

Bluegill 1 - - - 1- - -

1 - UTessellated' darter 1 - - - - -

Total 4 - - 3 1 5 5 8

Table 9
,

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 2 Intake on
9-10, December 1980.

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm aroups) (g)

_
Channel catfish 91-95 1 Juvenile 8.7 1 |Margined madtom 101-105, 111-115, 2 Juvenile, 1 Adult 41.2 3 i

136-140
'Redbreast sunfish 41-45 1 Young 1.5 1

Green sunfish 61-65 1 Juvenile 4.6 1
Pumpkinseed 21-25, 31-35, 46-50, 4 Young, 1 Juvenile 8.5 5

56-60 ;,

Bluegill 56-60 1 Juvenile 3.0 1 i
Tessellated darter 41-45 1 Juvenile 0.7 1
Total ' 68.2 13

'

:
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Table 10

Numbers of fishes impinged at the Unit 2 Intake during a 24-h impingement survey on 22-23 December 1980.

Date 22 ' 23 23
Time 2000 0400 1200

Volumetric Flow Rate (m3/s) 2.09 2.09 2.09>

Number of River Water Pumps:
!- Nuclear Service 1 1 1

Secondary Service 2 2 2
,

Intake Velocity (cm/s) NA HA NA

River Flow (m3/s) 165.5 170.8 172.7
Air Temp (C) -4.5 -5.0 0.5

. Water Temp (C) 0.0 0.0 0.5 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Channel catfish 1 - - - - -

'

1-

Total 1 1 -- - - - - -
,

s~. . .

.

i

~

Table 11

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 2 Intake on
22-23 December 1980.

.

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 nun groups) (n) -<

Channel catfish 66-70 1 Younn 3.9 1

Total 3.9 1

i

__
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Table 13
*

, 4

f t

Creet survey data from the ca for each eurvey day in December 1960.
!Dty 4 Ttus 7 Sun 12 ret 20 satl IW uther rartly Cloudy Overcast Overcast !Riv$r Stage (s) 1,33 1.j9 1 30 _ _ __ _ M g ,

i
'

Air Temperature (C) 0.0 3.0 NA 9.0 10.0 44A 1.0 2.0 h4 gWat?r Temocrature (c) 1.5 2.0 N4 1.5 4.0 NA 1,5 3.5 JaTimes: .
e) morates (0900-1300) e a '

a eb) af ternoon (1301-1700) b b b bel eventan fl701-2100) e e e e J TALTutal For Time Periods'
= -Anglere

h
- - -

g- - U

. - -
)

- -
rich caught - - -

- -
pFish Kept p ,

Hours Flohed - =
g - - d.;

J an ),fgifort th) . -
g - - g

- - *
- -

Dry Totale
- -

o

Anslers . - - -1 Flah Caught
Fish Kept

- = =
'. . - 'Hours riehed - - - .J agt1/[ffort thi - - =

t
1

232.gies a b e a t e a b c e b ( Total1 Surveys not conducted due to ice. ,

N4 Not Avellable.

I

i

i
s ;

}
_ _ _ _ _ _ _ _ _ _ _ _ _ . . . - . . - . -. . .. . .
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Table 14

Crest survey data from the West Dam for each survey day in December 1980.
$~s ~t 'I

7 Sun 42 Fri
4 Thu OvercestDTy Ove rc a s tPartly Cloudy lMWuther lH 1 it _

atver state (=) LIY
Air Tamperature (C) 0.5 3.0 NA 7.0 9.0 NA 0.0 3.0 tiA

M

(C) 30 3.0 P:A 30 3.3 Nr 3.3 3.5 Ji _

N
y.e ggdempete tur e
Times: 'e a

ae ba) moratng (0900-1300) b b
b c , ____Io[q

b) afternoon (1301-1700) __tee
_ C) eTentne_(1701-21991
Titti For Time Period: - * g - - g - -

,,

Anglers
- * g - * g - *

g,

q
Floh Caught

- - na - - em - - .*

Fish gept
- - g - * g

J etsh/Fffort (h)
- -

g - -

ihnste Fiebed - - - - __

D:y Totals: -
-

-

i.nglers
-

*
*

Floh Caught
-

-
-

Floh Kept
-

-
*

Blours Flohed
ratch /F.f f or t (h)

-
-

-

Total
a b c e b c e k_ c e b c

tf2ti es
1 Surveye not conducted due to tee.
HA Not Avstlable.

i
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Table 15

Crwl survey data from the East Den for each survey day la December 1980.

DIy 4 Thu 7 Sun 12 Fra 20 satt
Wuther Portly Cloudy Oversset Overcast

River Stage (m) 1,2f IJ9 1,29 1,J9 g
Ota

Air Temperature (C) -2.0 3.0 NA 7.0 7.0 NA O .5 4.0 NA

W ter Tee.sersture (c) 1.0 LO MA 3.0 3.0 N4 1.5 l$ _ 31
Times

e e a ac) morning (0900-1300)
t) afternoon (1301-1700) b b b b

c) eventon (1701-21001 e c ( c , top t,
- -

T4tt! For Time Periods - -

0
- -

0- - - - 0
Angier. - -

g - - g - - (Freh Caughe - -

Fish Eept - - a - - A - - =

Houre Fished - - g - - g - * g
Catch /fffort (h) ~~

~ ,

D;y Totals:
- - -

Anglers
- - -

Floh Caught
- - -

Floh Kept
- - -

Ikurs Fished
J ggch/{f{.gre (h) - - -

_

b __1 Dgal
_

Sre t es a h e a b e a b L. .e

1 Surveys not cond. acted due to tee.
NA Not Available.

I

_ _ _ - _ _ . _ _ _ _ _ _ _ _ _ _ - - _ _ - - _ _ _ - _ _
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Table 16 .

Crwt survey data f rom the YlES for each survey day la Decent er 1980.

My 4 Thia 7 Sun 12 Fri 20 Set
.- - --- -.

Wxther Partly Cloudy rarely Cloudy. Overcest overcast

L1s 1 7s _ _1 p gairst stage (=) tas
_10.5 11.0 8.0 2.0 6.0

_

-0.5 -3.0 -%.)_ _ _ @Air Temperature (C) 1.0 3.0 3.5 S.5
Water Tempirature (c) 2.0 2.0 2 . 0- 40 4.0 3,5 4,0 45 4.0 0.0 00 -1 0

T1sest
e) morning (0900-1300) a e a e

b) afternoon (1301-1700) b b b b

c) evinLni 11703-2100) e t e e ___ ny y.

Ytt.at Per Time Period:
Anglete - - - 1 6 4 - - - - 2 - 1)
Fish Caught - - - - - - - - - - - - -

Fish Kept - - - - - - - - - - - - -

Hours itshed - - - 0.25 3.65 5.W3 - - - - 2w - 10.v0
J g W iffort (h) - - - - - - - - - - - - -

M y Totalet .

Anstere - 11 - 2

rish Caught - - - -

Fish Kept - - - -

Hours fished * 8.90 - 2,04

Catch / Effort ih) - - - -

Sp.cles. e b c a b c a b c e __1_, g __ [p r q

i



.. . .- -- -

e

9

20

.

m

|h, et

I, O O P e O =.=e O P e O .Oe
e

D 3
i.

O@ e** *
=u .e OO .* O o += . .e 0 0 ==

e,e 'e .i.t 10 . o. o o. O. Q. o. e. o. O. O O. c. c.4l
g

* * ed OOOOO 00000 000OOg =e
** O
Jese
3

as

d
. . , m. .e. m. a.e _s s h._e N 4. .@e - -edww. . - . .e ey

as .C O. O. 3. J. Q. J. O. o. Q. O. o. o. G. o. oo e
3e kN OOO00 DOCOO OO000a

=e
V
w

'e
I' 9 w

.

m.'Dw
9 >w , e an m. .a na e ese ese se eam

9 i 4
. . . .

O O *3 3 O O O O O Ot
Ie

. ieJ JOOdC
. . . . ...1

e
a
4 Q
e
ad

.e
e
er

w
n9e e

.O @Q ' *
9 .e es e f e .* h ee reh a 4 .t9 Q

G -3. O. O. O d'. w. *"-
.>q ge.*. J CeJ

J. O O. . Q O. O. C.l+
. )

e i. , go
2 0000o CoOOO o O O O oiw y i .

es I
i.h

e
|

*
e ,

6 ,b f
N- f==''. S == e O W't .i l'' c.e N A A@ -9 @td*1
9 es h e* W 9 e * i en @em em @lC e

e .s.t,e .e.t N me n. e .f m9 0 e ses se e e ce as ce e.e ==
6.a e O

=E
= eng
Q

9
e
e
e
4 e
w es

* ,*es
edaem of N e er 9 13 th g O N == wu.% e

e en e eq e em 444 .t 4 4 en en art q

e. Un o
ee

@e
es

e
e N
3
"*

W
@I

> >=
d.

.s
as m y
YO Y

. ;% ~ e r. 4 .n .. .- .- e. " <e o a -r .

.~.. I .e v .neeee , e o of 4 mineeee

M"* f _e-e e
O

iw
b '

e em

< W9
e p
4 .3
ed e4

*t** >e h
e en
E es a

9D
O *d e em h @ em @4444 h 4 e em .0W D
@ ee %e
se 3

>*
to
e

. ,
e eS

e. 4 9 9. N. N.0994 N. O. N. m. e.U > e '

og
en .eop. e me se se me N#eNNN

N N se s e.d
NN

ed e e meesasseee se se -e es se se e aaao
g w

Q
4

s.e =

S
O

3 2, @ em. M. N. fe. em. M. e. se. se.e g . g g g g g
a eeeee eseee
e
ea

a
he
e
en

h e
e se
se 3
e to es

e *-e e. e. O. O. O. 00000
e an. O. O. O.

s e
n. ye,,

*O.-a m .t .e 4 OOOOO e == s's N Na.*
e 3 c
U E
** e
4 h

E
o o o o
O e e e
U e Q Q Q
=e en
e e se en
h Q s.s

&
ab

g
e
ed
W

.ee
e

MN HN mN,e e.

=.* e c .4
., c.s .<. .< e. N.<.

e
o e e

e e.n a.s e.w<
se < .m

3 e s.e s.e s.e e. .e we s.e e.
ye

g D .o. .
e .e .e e ~ se e.e -

D . . . . . , , . . . . . . . .

[ b 66666 66666 66666we



..~ .am. ~ . _x sq. - . , - . n . - -.

f '_ww

a o

f '' j ,.

9
,

21_
*

"

,

! >

e #

r- S

g ,:; .~..O -O. -
QQO

0.. 0-_

O. O. s? - Oe o. O.O. O. O. O. O,D,e e .C. .
Q O. g cO. O.

u oo
. . ..
. eq O O en Q O OqOOO OOOOO,=a -

ee O
&

ne
S
es

1 OM
-

.m.e .M-.~ ~ . . . ,., - - - - . . ~- -
I as O. O. O. O. O. O. O. O. O. O. O. 4 O. O. G14. g .
9 to N 00000 00000 0 WOO

Y.n
o

=
,. e.s

. .e
"

I $. ,-Q - o o O
m.==. .,~*.em * a as . *=

2 OOOuo 3 ?Oc
''

.a
,.,

m.

,s , J. d. J. G. Q. Q Q .a. Q. Q. J. o. J. O. O.O, . .

.e. u 00000 00000, 00000.
. s -

A G
e
et

te
*.e

t . ., .r .e e .o ~ O . O.~..,, . .m.
-* O C GC aCOO 9O

~. O ** O
3 .

Q C. O. O.
e o be e 0CO00 OO000.

O. O. O. G. G.O. O. J. o. o.me c.
w g

00O00,

** u

s.e.,
.

1
.

. ,. .-

~ ,a e e 3.~,O.,~..O.-.. . ~ , -s.
M

_. ,O o c g o, c.., eo
m.e ~~~1 . -ee, ~~.

..; a -w
=. G

q

1 ,
.

.
.
.

1 .
u *

~.. O.a- ,, .e.~,~.a.. . . ,

a.
. .

- ~ 0. 0 . ~ . . ,O.~ - . -,- .

,! .S,. e
Oe

; .
1 .
- . .

2 4 ,

e
-: -=m s.

-
~

,
;

O O
- dw "... .-. .~ . .- ~. ~ o.~~~~g. 60.~..E. .o ~ ,

-

E : -

-

~
. .

2 !t
e7 :i"

u a
.

. ... - ~ ., .*. .
. . -

a :- g2,

O
A. H.

-
. >

H
t.o,

1
, *B

.2 .,
, , ,. . . . . ~ ~ . . . . . , . . . ..

. . , -- -. .C..
. ..

~~
.. . . ..

.0.0000~.
,. ..

..O
--- .m. - --.

. . .
8 G f

. -

.
.
o ,

8 5 3 m.=,.e.t.,., >=..em. ce.es
, ,,, ,... .< . ..n.

as

* . *

*
~.

i :
-

,o .
,

34

te a.s .* O O O M v4
em O. O. (1. O. . O'O....

,,
.

.

@ Wt ee., e, y . . .
e,..%= Pm 9% ~ yt erk ept WD Wt

.

: =
$

- ; .

s " < .. w
.r . a
f

. g c'.

e O
t .ae

e.s 09 ,% .$y
e am O **

AO Go +

*
.a 9

4
48

3
s

& . *

ce e ~ ~,
g ~

m.e < ce .<8
< .

..

- e.$ c ..s e<<
O au. . dC *( F4 se . .e( <g $# mg aus gas gm.@ que ame @am.
9m e o e e e o e o e e e e o e e

a a 9.', to . a. D. D. ese ti. ese e a. m. a. e. en e. ene as. ..;

E. E E. k. k. E E. Y. T E. E. E. E k. !. .' #* . 4 .g
'

.I E8EEE diEEEE EEgEE
. , ,

e '

| P . xj-

4
i

|

|
- - - ~.. . . .. - - ,-

- -
.

-
-


