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!NTRGDUCTIQN

The School of Oceanography, Oregon State University,

initiated a study during the spring of 1984 to investigate the

utilization of Netarts Bay by juveni'ie chum salmon. Specific

objectives the first year were to determine: 1! the relative

numbers of hatchery and wild chum sa'Imon, 2! the nur sery areas

utilized by hatchery and wild chum salmon, 3! the residence time

of chum salmon, and 4! the size at wh ich the fish emigrated fr om

the bay. This report presents the method~ and some preliminary

r esul ts from the 1984 f iel d season.



MATERlALS AND METHODS

Sampl ing Area

Netar ts Bay is '1 ocated approx imatel y 96 Vm �8 mi! south of the

mouth of the Columbia River and is considered the sixth largest

estuary in Oregon wi th a surf ace ar ea of 18 ~ 1 Vm �.9 mi! at MHN

 Kreag 1979! . About LZr.' of the Bay is subtidal  Kreag 1979!, wi th

extensive eel grass beds located in these areas as well as other

1 ower intertidal areas. Sediments in the bay are composed of

f ine-to~edium sands and si1 ts  Gl anzman et al . 1971, Stout 1976! .

The east side of the 1 ower bay has been extensive! y r ip rapped. Of

the 13 smal 1 str earns that drain into Netarts Bay, NhisVey Creek is

considered the largest, extending approximately 8.8 Vm � ~ 8 mi! in

1 ength <Stout 1976, Kreag 1979! . Gl anzman et al . �971! estimated

an average annual fl ow rate for Nhiskey CreeV, of 28.3 1 i ter sr'sec.

  18 cf s! . Nhi sVey Creek i s the si te of the Oregon State Universi ty

experimental research hatchery for rearing chum salmon  Lannan

1975! .

Gear � Nhi sVey CreeV.

A fyVe net, 3 ~ 2 m 1 ong  Fig. 1!, was used to sample outmigr ating

wild chum s,almon fry in WhisV,ey Creek from 21 Mar ch to 3 May 1984.

The net was si tuated approximatel y 35 m upstream from the highway



br idge across Whiskey CreeV.. Steel fence post~ were pl aced

appr oximately i.25 m apart across the width of the creek

immediatel y upstr earn from the fyVe net. Each wing was secured ta a

fence post and, depending on the cambinatian af posts selected, the

net opening cauld be al tered to sampl e various widths af the

stream. The net extended across more than 95M of the wi dth of the

stream on 35 of the 42 days sampl ed, but an'1 y ir'3 ta ir'2 of the

st~eam was sampl ed during 7 days of high f 1 aw. Nhen 1 ess than i881

of the stream was sampled, the catch was expanded proportionately

ta estimate the total catch for the entire stream.

Environmental Data � Nhiskey GreeV,

Flow rates of Nhiskey Creek were nat measured directly although

water depth was monitored to the nearest i.8 cm ta provide a

rel ative index of water f 1 ow. Water temperatur e to the nearest 8.5

C and in the latter par t of the study cl aud cover was al sa

recor ded.

Samp 1 in g Pr oc edur e � Wh i sk ey Cr eeV

Al 1 species captured in the fyVe net were identified, counted,

and measured. ForV. l engths of al 1 specie~ were determined ta the

nearest i.8 mm. Occasional l y, chum fry were subsampl ed for stomach

content analysis and age determination. On i6 of the 42 sampling



days, the f yke net was f i shed from 1888-8888 hr s. Gn other days, i t

was f ished continuously over 24 hours. Continuous sampl ing at

least two days every weeV, enabled estimation of the number of fish

emigrating during dayl ight hour s  8988-1888 hrs!, when sampl ing did

not always occur. For exampl e, an aver age of 2.4 f i sh ou tmi grated

dail y during 8988-1888 hr s fr om 11 April to i7 Apri '1 based on

days of 8988-l888 hr sampl ing. On the remaining 2 days when

sampl ing did not occur between 8988-5888 hr s, an average of 2.4

f ish per day were estimated to have emigrated during this daytime

period and wer e added to the numbers caught during l888-9888 hr s to

provide an estimate of the total numbers emigrating on those days.

Rel eases of Chum Salmon from the Nhi skey Creek Hatchery

A total of approximately 868,388 juvenile chum salmon wer-e

released from the OSU Nhiskey CreeV. hatchery into Netarts Bay on

the evenings of i Apr il and 16 April i9S4. The first release group

inc 1 uded between 25 to 48% of the total number of f ish. These f ish

averaged 1.4 g and 'l2 mm  FL! on i Apr i 1 . No f ish in this rel ease

group were f in cl ipped. The second re'lease group included the

remaining chum fry fr om Nhiskey CreeV, of which 24,888 were mar ked

with a right ventral fin cl ip  RV! . These fish averaged l.9 g and

58 mm  FL! on i6 Apr i 1 . 1n addi tion, included in the second

release group were 28,588 NhisVey Cr.eek chum reared at the Oregon

Aqua-Foods hatchery in Springf iel d, marVed wi th a 1 ef t ventral f in



rl ip  LV! and transported to the WhisVey Creek hatchery on 3 April

at an aver age size of 8.75 g and 46 mm. Al though smal 1 er than the

RV fish, the average size of the LV fish at release �6 April! was

not determined ~ Five percent of the total numbers of f i sh rel eased

were fin clipped.

Gear � Netar ts Bay

* 37~ long tapered floating beach seine, constructed by

Eastside Net Shop  Seat t'1 e!, was used to sampl e f ishes in Netarts

Bay. The physical dimensions of the net are presented in Fig. 1.

The net was set in a semi-circle fr om the shoreline using a 5. 1 m

  16'8" ! Al umi num sV i f f  Nirrocraf t! ou tf i t ted wi th a 28 hp ou tboard

motor  Evinrude! .

Envir onmental Data � Netarts Bay

Sur face temperatures were measured to the nearest 8.5 C using a

bucket thermometer and sur f ace sal ini ties wer e determined wi th a

ref rac tometer  Amer i can Opt i cal, Nodel 1B41$'! at the l ocat i on of

each successful beach seine set. Percent cloud cover, wind speed

and direction were also recorded. Rough estimates of turbidity

were made relative to the depth of water, e.g. if the bottom was

visible beneath 2 m of water on station, visibility was recorded as

equal to or exceeding 2 m. Stage of tide, and substrate type and



vegetation present wer e also recorded. Estimated maximum depth

sampled and the distance the net was set from shore were noted

during the latter half of the field ~eason.

Sampling Procedure - Netarts Bay

Netarts Bay � A total of ii high tide «nd 18 low tide stations,

some marVed with wooden staVes, were repeatedly sampled  Fig 2! .

Descriptions of the specific beach seine stations are given in

Tabl es 1. Gate, time of day, and per formance of the gear wer e

recorded. Al 1 stations were usual 1 y sampl ed at least once during a

1-2 day sampl ing period ~ Al 1 high tide station~ could be sampl ed

on tides 6.6 f t or higher  uncorrected tidal height as stated in

the 19S4 OSU Marine Science Center tide tables! . Correction

factors for times and el evations of sl acV. low and high tides near

the mouth of Netarts Bay are found in Stout < 1976! . General 1 y, a

time lag of 48 and 88 minutes was found for high and low water,

respectively, near the mouth. Samql ing at high or 1 ow tide

stations usually commenced at 1east 38 minutes before slacV, tide.

Stations near the mouth were sampled f irst and stations farther up

the estuary were usual 1 y samql ed l ater as the sl ack high or

progressed up the bay. SlacV. high and 1 ow tides in the upper

estuar y wer e del ayed by as much as 45 to i28 minutes, r espec R ivel y,

af ter s'1 acV, high and 1 ow ~ater at the mouth.



At each si te al 1 f i sh spec i es captured wer e i den t i f i ed and

counted. I arge catches were subsampl ed. Fcrk 1 engths of the

carmon species were determined to the nearest 1.8 mm. I f

substantial number s of species, other than chum salmon wer e

captured, subsampl es were preserved f or stomach content and si ze

fr equency analysis. Potential f ish predators of juvenile chum

salmon including rainbow trout and cut throat trout were

occasionally captured and retained for stomach content analysis.

At the beginning of the study, all juvenile chum salmon, or a

subsample of 58-188 individuals were anesthetized with NS222

 approx. 5 at a time!, checked for fin clips., measured to the

nearest 1 ~ B mn, and al 1 owed to recover in a fl oating perforated

container. This procedure was extremely time consuming and

pr oduced high percentages of mor ibund individual~. We subsequently

abandoned the NS222 procedure and simply counted and checked

unanesthetized fish for ventral fin clips. Fish that had been

examined were then placed in a recovery bucket and released in

gr oups of 188. A subsampl e of 5-58 chum was pi aced in 18/.' f ormal in

or 95'! ethanol for stomach content anal ysis and age determination,

r espec tive'1 y. Fork lengths of al 1 pr eserved f i sh were mea .ured in

the laboratory and converted to live tish lengths using the

rel at i onshi ps determined from measuremen ts of individual fresh and

preserved f ish  Appendices 1 and 2! .



Data Ana1ysis

For the purpose of data analysis the field season was divided

into 21 sampling periods in which every beach seine station was

usually sampled at least once. Toward the end of the field season

some upper bay stations were not sampled during each period. The

bay was arbitrarily divided into an upper bay  stations 1-4 and

12-14! and 1 ower bay  stations 5-11 and 15-21!  Fig 2! . Bean

lengths and numbers of' f ish caught from different regions of the

bay were compared using a t-test and NannMhi tney test,

respectively  Zar, 1974! . Estimates of growth wet e compared using

an F test for para'l 1 el ism  Neter and Nasserman 1974! .



RESULTS

Nhi sV,ey Cr eeV.

A total of 18,633 chum salmon fry were caught in the fyVe net

in Whiskey Creek and 11,918 fry were estimated to have outmigrated

into Netarts Bay between 21 March and 3 May. This outmigration of

wi 1 d chum salmon fry was approximately 1.4% of the total chum

salmon rel eases from Whiskey CreeV, hatchery in 1984.

The number of chum fry migrating downstream general l y

decreased with time after 25 March, indicating that a portion of

the outmigr ation occurred pr ior to our f iel d sampl ing  Fig.

3a,Table 2! . Figure 3a shows several peaks of outmigration between

22 Mar ch and 16 *pr il . These peaV.s did not appear posi tivel y

associated with the new moon as reported for other outmigrating

salmonid fry  Mason 1975! . ln fact, the third largest catch of

chum fr y occurred under an unobscured full moon on 16 April  Table

2! ~ Stream temperature ranged from 8.9 to 11.B  mean 9 8; Table 2>

and likewise showed litt'le correlation with the strong pulses of

outmigrating chum  Figs. 3a,3b! ~ Stream flow, however, appeared

associated with numbers of emigrating chum fry. Large numbers of

chum fry were sampled on 3 of 4 occasions of high flow  water

height >28 cm! �5 March; 7, 12 Apr i 1 !  Tabl e 2;Figs 3a,3c! .



Except for two days, more than 95'! of the chum outmigr ants

were captured between dusk and dawn  Table 3! . Most f ish were

captured immediately af ter dusk, between i888-2888 hr s before about

12 Apr i 1 and between 2888-2488 hrs af ter this date  Fig. 4;Tabl e

3! ~ Only an estimated 8 ~ '5r.' of the chum fry migrated during

dayl ight between 8888-1888 hrs  Table 3! .

The mean length of outmigrating chum salmon fry was 48.4 mm

 s=1 .4,n=3778!  Fig Sa! . The mean 1 ength of juveni I e chum salmon

sampled during the fir st hal f of the downstream mi,gr ation �i

March-8 April! was 48.4 mm  s=i.4,n=2946!, the same as that of the

1 at ter hal f   fB *pr i 1 -2 May; s=2. B,n=824! . However, the modal

length was larger during the latter half of the outmigration �l

vs. 48 mm! when a greater proportion of sma11 individuals wer e al o

caught  Fig 5b! ~

Thr ee 1 arge «hum salmon f ingerl ings �3-66 mm! were captured

in the fyke net on l7-18 *pri 1 . 8ecause of their Targe size these

fish were probably hatchery fish released downstream of the

samp'1 ing si te on t6 April . Ther efor e, i t is conceivabl e that other

chum +ry may have entered the fyVe net more than once.



Netar ts Bay

A total of 435 beach seine sets were made in Netarts Bay from

16 March through 29 June 1984. Table 4 lists the date, time of

day, gear performance, tide stage, water temperature, salinity, and

turbidi ty f' or each beach seine set. The water temper atur e averaged

13.3 C and ranged fr om 6. 1 C to 24.3 C. Figures 6a and 6b depic t

the 1 ar ge range in temperatur es f ound at f our upper and 1 ower bay

si tes during the f iel d season. The range appears 1 arger f or

stat i ons in the upper than '1 ower bay, but no di st inc t seasona I

trends are obvious. Mean salinity for all sites was 24 ppt and

r anged from 4 to 33 ppt.

*n estimated 21,788 juvenile chum salmon were caught from 16

March to 14 June. The number of chum salmon caught at each beach

seine station are listed in Table 5. The average number of chum

~=ught per beach seine set, all sites combined, ranged from 8 to

128 over the field season  Fig 7; Table 6>. Large standard

devi ations of the number of f ish per set  Tabl e 6!, as wel 1 as

resul ts from repl icate sets  Table 7!, indicate that chum sa'lmon

of ten occurred in schoo'l s or aggregations wi thin the bay.

The f ir st distinct increase in mean number of chum per set

occurred on 2-3 *pril just subsequent to the first hatchery release

11



on 1 Apri 1  Fig 7, Tabl e 6! . The 1 argest mean number af chum per

set occurred during l7-18 Apr i 1, immediatel y fa11owing the secand

hatcher y release an 16 April  Fig 7, Table 6! . Catches then

decl ined to 1 ess than 58 f ish per set between 23-27 Apr i 1, r ase ta

another peaV. on 18-1 l May, and then decl ined to 1 aw numbers during

1 ate Nay and June  Fi g 7, Tabl e 6! . The 1 ast si x chum salmon were

caught near the mouth of the bay at si te l an l4 June  Table 5! .

Large numbers of chum were captured in the bay on 2-3, l2-l3,

and 17-18 April  Fig 7, Table 6!, immediately fol lowing three peaVs

of outmigration fram WhisVey CreeV on 2, l2, and 16 April  Tabl e 2,

Fig 3a! . However, most chum salmon captured in the upper bay a t

this time were 1ar ger than the average size of autmigrating fry �8

mm! . Fur thermore, 5N or more of the f i sh caught af ter 7 Apr i 1 were

marVed  see Recapture of Marked Chum Salmon section!, suggesting

that large catches of chum salmon in the bay resulted from the

hatchery releases on 1 April and 16 April.

Lar ge catches af chum salmon occurred at bath high and law

tide stations from 16-17 March thr ough 19-28 April  Tabl e 8, Fig

8! . Af ter 23-24 Apri 1, hawever, the mean numbers of chum caught

per set were consistentl y 1 arger from 1 ow tide than high tide

si tes, wi th si gni f icant di f ferences  P 8.85! an three occasions

 Fig 8; Table 8! . Ta determine if this difference was related to a



di spropor t i onate number of sets in the upper or 1 ower bay, catches.

at high and 1 ow tide si tes were compared for both upper bay and the

1 ower bay, No tr end for 1 arger catches of f i sh at hi gh or 1 ow

tide s.ites was apparent before 19-28 April and 23-24 April in the

upper and lower bay, respectivel y  Tabl es 9, 18! . Af ter these

dates, however, catches at low tide si tes were consistent 1 y 1 arger

than at high tide si tes in both upper and 1 ower bay ~

PeaV, catches of chum salmon were made in the upper bay si tes

before 26-27 Apr i 1 and in the 1 ower bay si tes af ter 26-27 *pri 1

 Tabl e 11, Fi g 9! . Thi s indi cates a down-bay movement of f i sh as a

func t i on of time. Af ter 23-24 May an average of 1 ess than 1 f i sh

per set was caught from the upper bay si tes  Table 1 1! . These

trends were also apparent when only high or low tide stations were

used to compare the catches in the upper and lower bay  Tables

18! .

Before 23-24 April, chum salmon caught in the upper bay were

usual ly 1 arger than those caught in the 1 ower bay wi th signif icant

differences  P<8.85! found on 6 of 9 occasions  Tabl e 12! ~ Af ter

19-28 April, however, larger f ish were caught in the 'i ower rather

than upper bay, with significant differences between mean lengths

on 5 of 6 occasions  Tabl e 12! ~ This trend occurred for both high

or 1 ow t i de si tes.  Tabl es 13, 14! ~

13



On 12 of 16 occasions, signif icantl y 1 arger f ish were caught in

the upper bay fr am 1 ow tide than high tide stations  Tabl e 15! . On

8 of 16 comparisons in the '! ower bay, hawever, signif icantl y 1 arger

f ish were captured from high tide r ather than 1 ow tide stations

 Tabl e 16! .

Recapture af marl ed chum salman

A total of 367 right-ventral  RV! fin-clipped and 464

1ef t-ventral  LV! f in-cl ipped chum salmon were recaptured from 3

April through 31 May in beach seine hauls within Netarts Bay  Table

5! . Thirty-six tish which had both ventral fins inadvertantly

clipped were also recaptured  Table 5! ~ The fact that fin-clipped

fish appeared in our catches prior to the intended hatchery release

date indicates same leaKage of fish fram the hatchery raceway.

Percent occurrence of ventral fin-clipped fish in the catch was

oui te high after S Apri 1 and averaged around 6.5!! through 38-31 Nay

 Fig 18; Table 17! . This suggests that mast f ish sampled in the

bay throughout the f i el d season were of hatchery or igin since about

R'. af al 1 the hatchery fish were fin-c 1 ipped.

Unexpectedl y, greater number s of the smal e'er �6 mm 1-L on 3

Apri 1! LV f ish wer e r ecaptur ed than the 1 arger �2 mm FL on 1

April! RV f ish, even though greater number s af RV f ish were

14



released  Table l7, Fig ll! ~ This may be explained by more r apid

emigration of the '1 ar ger RV f i sh from the estuary.

Gr owth was estimated from fork 1 engths of recaptured

f in-c 1 ipped f ish. The increase in plotted mean lengths af ter

rel ease for both LV and RV groups appear~ 1 inear  Fig 12! . No

trend far decreased size is obvious due to emigration of 1 arge

individuals from the bay. A straight line was fitted to

individual length data by the method of 1east squares and resulted

in the following relationships for RV and LV chum salmon  Fig 12!:

RV f i sh > L 8 . 41T+48 98  R =8. 68!

LV f i sh: L=B ~ 48T+ 42 ~ 95 < R =8 ~ 7 1!

where L represents the forV. length in mm and T repr esents the

number of days since 1 Apri 1 that the f ish were captured.

Estimated growth for LV chum salmon was 8.5 mm per day which

was signif i cant 1 y greater  P=8.884! than the 8.4 rrm per day

determined for RV f ish. The slightly faster growth rate exhibi ted

by I V tish, which were smal 1er at time of r el ease, may be the

resu1 t of growth compensat i on.

15
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Table 2. Fyke net catches of chum salmon fry  expressed as
per cent of total catch!, water temperatur e, and water l evel
in Whiskey Creek.

Water Temp Water Level
 C!   CM!

Chum Caught
 N of total!

DateMoon

phase

21

22

18.8

18.5

18 ~ B
9 ' 9

9.9

1$. 1

18. 1

9.2

8 ~ 9

9.8

9.8

9.4
9.9

9.3

9 ~ 1

9.6

23

24
25

Lst Qt

26

27
28

29

1

2 3

7 8

18

l2
13

14

15

16

17
18

19

New

Fst Qtr

Ful 1

28
21
22

Lst Qtr 23

24

25

27

28

29

38

1

2

fsifwted value

19

mar 84
mar 84

mar 84

mar 84

mar 84

mar 84

mar 84

mar 84

mar 84

mar 84

mar 84

apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
apr 84
may 84
may 84

7.88

18.92

5.9S

4.59

14.69

5.61

3.68

2.47

2.95

3.89

2 ' 57

3.46

4 ~ 18

1. 27

2a36

1 ~ 86

1. 18

3. 19

8.65

8 ' 18

8.13

3 ' 84

8 ' 65

8.78
2.94

4 ' 16

1. 84
1. 19

8.68

8.52
8.59
B.38

8 ' 22
8 ' 12

8 ~ Sl

8.81

8.83

8.84

S.SS
B.SS

S.S1

S.BS

9.1

9.8

9.8

9.3

18.7

18.3

18 ~ 1

9.8

11.$

9 ' 8

18 ~ 5
9.9

18 ~ 3

9.9

9.1

9.2

9.7

18 ~ 6

9.9

9.8

1B.B

9.8

9.6

24 ~ 1'
24. l

19.8

16.7

13o7
11.9

9 ~ 6

8.3
5.5

5.8

3.8
2.5

4.3

24.3
15.2

14.4

26.4

28.8

15.4

11 ' 9

9.6

7I6
7.3

6.6

18 ~ 4
8.1

8.6

803
7.8

6.8

5.B

4.8

3.8

4.8

8.8

15.7

31 ' 7

23.6



Table 3. Diel periodici ty of
salmon fry f rom b4hisV.ey Cr eeV,
total! .

Percent of Dai I y Total

lsee-
2000 hrs

2eee-
2480 hrs

2408-
eSee hrs

Total
Ntrmber

88ee-

isee hrsDate

843. Sn
13ee.e

709. 8
546 ~ 1

lrse .8
668 ~ 3'
43S ~ 3'
29S ae'
451. Ba
368. 8'

13.8
20.9'

8.5
32.6

0 ' 9
5.7

27. 8
L5. 2
22.'2'
26.4

6.2
21.8
ilail
14.6
30.2
LL.B
34.8

3. r'

e.r
e.5
IB. 1
1 . lh
0.2
e ~ 6
1.0
e.e
e.e
e.s
B.e
S.S
e.e
B.e'
8.9
L.4
e.r
e.7

386ae

Lee

25.4

5L.6h
8 ~ 8'
3.6
4.8
e.e'

1 ~ 2
14.5

ra 1
37. 8

1 L.6

e ~ 7
0 ~ 8
4.3
Ba3
0.8
e.e
8.0
e.e
e.e
B.S
B.e

26 ~ 9
8 ~ 0
e.s
B.e

8.8
e.e
B.e
e.e
B.e

e.e
0.0

lee ~ e
e.s
B.B
e.e
e.e
B.e
8 ~ 8

e.s15. 241.742.711,910

Entrusted ra; net frahau lena than 2n Cuntrnuuua hair@.
hrrue g r hour.
aTotal aaltuloteu hetvuun 1800-Ngg hours.
Less than ostw1 saluu.
TalW !aut true or gear pruhlWa.

28

21 mar 84
22 mar 84
23 mar 84
24 apr 84
25 apr 84
26 mar 84
27 mar 84
28 mar 84
29 mar 84
38 mar 84
31 mar 84

1 apr 84
2 apr 84
3 apr 84
4 apr 84
5 apr 84
6 apr 84
7 apr 84
B apr 84
9 apr 84

18 apr 84
11 apr 84
12 apr 84
13 apr 84
14 apr 84
15 apr 84
16 apr 84
17 apr 84
lS apr 84
19 apr 84
28 apr 84
21 apr 84
22 apr 84
23 apr 84
24 apr 84
25 apr 84
26 apr 84
27 apr 84
28 apr 84
29 apr 84
38 apr 84

1 may 84
2 may 84

412 ~ 0
488. 8
151 ae
281.5'
221.0'
145.5
388.5

78. 8'

21.5u

1$ ~ 8
457. 8

rr.e
93 8

354. 8'
495. Bu
126. 8
142.0
81. 0'
62.0
re.e
45.e
26.0
21.0

L.e
1.8
3.0
5.8
S.e
e.e
L.e'
0.8'

65.4
35.2
46.5
27.7
29. 9g
80. 4
37.9
58.3
28 ' B
59. Bh
55 ' 9
56.8
64.S
28.5
33 ' 7
33.$
33 ' 3
78 ' 8
55. 1

51,2
73.3
25.2
15. 6
22.6
46.8
12. 5
16.9
31.7
34.6

Sic
8.6

33 ' 3
7.7

38 F 1
etc
e.e
etc
e.e
e.e
e.e
e.e
e.e

downstream migrating chum
 expressed as percent of'

20. 9
43 ' 4
44.9
38 ' 6
69 ~ Shg
13 ~ 3
33 ' 3
26 ' 5
49.8
13. 9h
37.9
21 ' 4
24 ' 2
57 ' 0
35.2h
53 ' 8
31.2
16. 8
44.9

23 ' 3
26 ' 7
48.8
48 ' 3
33.3"
45. 7'
83. 0'
26a4
68.3
64.2
85a5
84.3
2S.9

65s4
61.9

lee.e
e.e

Lee.e
lee. e

0 ~ 0
e.e

lee.e
e.e



Tabl e 4. Netar ts Bay environmental data. Per f: gear
per f ormance where 1=excel I en t, 2=good, 3=poor  not
quanti tative!; turbidi ty of l~'average' turbidi ty, 2 'high'
turbidi ty.

I?er fDate Temp
 C!

Ti deTimeHau 1 Station

21

1

2 3

4 5 9
10
il
12
13
14
15
16
17
19
20
22
23
24
25
26
27
28

2!?
38
31
32
33
34
35

41
42
43
44
45
46
47
48
49
58
51
52
53
54
55

57
58

one high
two hi gh
three high
f our hi gh
wi'I Low bush high
mud paradise
Whiskey CreeV
Whiskey CreeV
snag point
two stake point
lagoon
wiIlow bush 'Iow
wi 1 I ow bush hi gh
wi I 'I ow bush high
Unnamed CreeV
f our hi gh
thr ee low
lagoon
opposite lagoon
wil low bush low
thirteen Iow
willow bush high
Unnamed CreeV

Whiskey Creek
Whiskey CreeV.
sn a9 poi n 't
sou t h-33
sou th-33
thir teen low
wi 'I 1 ow bush I ow
one I ow
three low
w i 'I 1 ow bu sh 1 ow
thir teen I ow
sou th
picnic point
Unnamed Creet
wi 11 ow bush hi gh
mud paradise
NhisVey Cr eeV,
sou th-33

snag poin t
two staVe point
I agoon
lagoon
opposite lagoon
willow bush low
willow bush low

two high

16 Har 84
16 Har 84
16 Mar 84
16 Har 84
16 Mar 84
16 Mar 84
16 Mar 84
i6 Mar 84
17 Mar 84
17 Mar 84
17 Mar 84
17 Mar 84
17 Mar 84
17 Har 84
17 Mar 84
17 Mar 84
22 Mar 84
22 Har 84
22 Mar 84
22 Mar 84
22 Mar 84
22 Mar 84
22 Mar 84

23 Mar 84
23 Mar 84
23 Mar 84
23 Mar 84
23 Mar 84
23 Mar 84
23 Har 84
31 Mar 84
31 Har 84
31 Mar 84
31 Mar 84
31 Mar 84
31 Mar 84
31 Har 84
31 Mar 84
31 Mar 84
31 Mar 84

1 Apr 84
1 Apr 84
1 Apr 84

Apr 84
1 *pr 84

Apr 84
1 Apr 84
1 Apr 84
1 Apr B4

9$0
940

i 815
1820
1845
1215
1235
1300

758
818
84$
920
94$

i$00
1855
1130
1 i08
1280
1248
i300
1345
1748
1835
8$8
840

1328
135$
142$
1445
L53$

888
83$
988
935

1216
1250
1316
1345
143$
1505

83$
850
905
938
945

1005
i838
i045
1335

1 1

2 3 2 1 1 1
2 2 3 1
2 2 1

3 1 1 1 1
2 1 1
2 1

2 1 1 1
2 1 1
2 1 1

2 1 1 1
1 I

2 2 2 1

h hf
hf
hf
hf
hs
hs
hs
Is

ls
lf
lf
hf
hf
hf
hf
ls
le
Is
lf
If
hf
hs
he
he
le
le
Es
lf
lf
ls
lf
lf
lf
hs
hf
hs
he
he
he
1-

ls
'I f

lf
If
lf
lf
lf
hs

1 ls8
11 8
11 ~ 5
li.B
il ~ 5
ii.8
Li ~ 5
11 ' 0
i0.8
18.8
10.8
10. 0
10 ~ 5
10 ~ 5
ii.8
11. 8
12.8
12 ' 5
12 ' 5
13.5
14.0
14.5
13.5
1$ ~ 0
18.0
13 ' 5
14.0
14 ' 0
13 ' 8
13 ' 5
Le.s
Ill 8
i0.8
12.5
12.0
13.0
13.8
13.0
13 ' 8
11 ' 5
LL.B
11.0
ii.0
12.8
12.8
12.8
L2.8
12.8
13.0

Sal ini ty Turbidi ty
 ppt!

38
29
24
27
22
27
27
27
26
28
24
21
30
25
30
29
27
27
24

26 8
10

27
26
25
21
15
28
25
26
26
i0

23
27
2B
27

23
22
22
23
23
25
26
26
28



Tabl e 4.  cont.!

Temp
 C>

Haul Station Per f Tide

28
28
26
26
25
25
25
25
26
27
26
15
14
24
26
29
24

59
68
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
BQ
31
82
83
84
85
86
87
88
89
98
91
92
93
93
93
93
94
94
94
95

96
97
98
99

188
181

two high
Unnamed Creek
wil low bush high
wi 1 low bush hi gh
sou th-33
snag point
snag pain t
two stake point
thirteen low
lagoon
wi'Ilaw bush low

picnic point
south 1
Hhiskey Cr eeV.
mud paradise
wi 'I low bush high
Unnamed Creek
four high
four hi gh
south-33

snag point
thirteen law

opposite lagoon
two low
one low
three low
willow bush low
lagoon
two staVe point
picnic point
south
Mh L sV.ey Cr eek
mud paradise
wil'Iow bush high
one 'low

one I ow
one law
one low
two 1 ow
two 1 ow
two 1 ow
wi I 1 ow bush 'low
wi I low bush I ow
two staVe point
snag point
sou th-33
one 1 ow
one low
two 1 ow

1 Apr
1 Apt
1 Apr

Apr
2 *pr
2 Apr
2 Apr
2 Apr
2 4pr
2 *pr
2 4pr
2 Apr
2 Apr
2 Apr
2 Apr
2 Apr
2 Apr
2 Apr
2 Apr
2 *pr
3 Apr
3 *pr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
3 Apr
4 Apr
4 Apr
4 Apr
4 Apr
4 Apr
4 *pr
4 4pr
4 Apr
4 Apr
4 4pr
4 *pr
4 Apr
5 Apr
5 Apr
5 Apr

84
B4
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

1 345
1445
1517
1548

988
928
955

18 is
1838
is45
1118
1358
1415
1448
1585
1535
1558
1688
1638
848
988
915
945

LBBS
1825
i845
1118
1126
1145
1438
i588
1548
1688
1625

838
845
988
915
938
945

iess
1828
1835
1188
i 138
1288

948
958

tees

1

2 I i I i
1 1 f 1
1 1
2 1
1

3 1 I
1 1

1 1 f 1 1 1
1

2 1 1
1

2 1
2 2 1
1

3 I

hs
he
he
he
ls
I-

If
1-

lf
lf
lf
hf
hf
hs
hs
he
he
h-
h-

le
le
le
ls
lf
If
lf
I-

lf
lf
he
he
he
he
he
Ie
le
le
le
Is
Is
Is
lf
If
lf
If
If
le
le
ts

13 ~ 8
i3 ~ 5
i4.8
14.8
11.5
li.5
11.5
lid 5
L3.8
11.5
12.8
17.5
14 ~ 8
15. 8
14.8
15.8
14.5

1 L.S
11.8
fl ~ 8
i L.e
ii.8
L I.e
11.8
11 ~ 5
11.5
11.5
17.5
13.8
14,5
15.8
15.5
18.8
is.e
18.8
Ls.e
11.B
Ll.B
11.8
� ~ 8
13.8
13.8
13.8

i8.8
18.8
11.8

Salinity Turbidity
< ppt!

26
25
26

27
27
25
25
27
27
12
IB
12
24
26
27
27
27
27
38
38
38
28
28
27
27

38
38
!9



Table 4.  cont.!

Stat ionHaul Date Perf Tide Temp
 C!

84
5 Apr
5 Apr
5 Apr
5 Apr

84
84
84
84

5 Apr 84
S Apr
5 Apr
5.4pr
5 Apr
5 Apr
5 Apr
8 Apr
8 Apr
8 Apr

84
84
84
84
84
84
84
84
84

23

182
183
184
185
186
187
Iea
189
118
ill
112
888
113
114
115
117
118
119
128
12!
121
121
122
123
124
125
126
L27
128
128
L28
129
13$
131
132
133
134
i34
135
136
137
138
139
148
141
142
143
143
144

two low
three law
willow bush low
opposite lagoon
thir teen 1 aw
lagoon
two staV ~ point
snag point
south-33
picnic point
sou th 1
mud par adi se
two high
three high
Unnamed CreeV
mud paradise
WhisV,ey Creek
sou th-33

snag point
two low
two low
two law
one law
thr ee law
wi I I ow bush law
1 agoon
opposite lagoon
two stake point
thirteen low
thirtern low
thirteen low
picnic point
south i
llhi sVey CreeV.
mud paradise
wi'I I aw bush high
four hi gh
f our hi gh
three high
Unnamed Creel;
one 'I ow

two low
two low
three low
w i I I aw bush 1 ow
thir teen 1 ow
apposite lagoon
opposLte lagoon
south-33

8 Apr
8 Apr
8 Apr
8 Apr
8 *pr
8 Apr
8 Apr
8 Apr
8 4pr
8 Apr
8 Apr
8 Apr
8 Apr
8 Apr
8 Apr
8 Apr

12 *pr
12 Apr
12 4pr
12 Apr
12 *pr
12 Apr
12 Apr
12 Apr
12 Apr
12 Apr
12 Apr
12 Apr
12 Apr
12 Apr
13 Apr
13 Apr
13 4pr
13 Apr

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

1$ ir
1845
1185
1115
1135
1158
1218
1238
1258
1628
1645
173$

62$
65$
728
8$$
815

1 i58
12BS
1238
12SB
1388
1328
i348
1488
1438
1445
LSBB
1518
1528
1538

83$
855
925
945

18 iB
i$38
ii$5
i$45
114$
1655
i728
1735
188 8
182$
172$
1745
188$
1838

1

2 1 1
1 1 1 1
1 1

2

2 1

2 1 1
3 1

1 1

1 1
1 1
1 1

1 1 1 1

2 1 1 1 1 1 1
1

3 1

ls
lf
lf
lf
lf
lf
lf
lf

hf
hf
he
he
he
he
he
he
le
le
ls
ls
ls
ls
lf
lf
If
lf
lf
lf
If
lf
hf
hf
hs
he
he
he
he
he
he
le
ls
ls
ls
ls
'I e

le
le

ll ~ 8
i2.$
13.8
12. 8
L4 ~ 8
14. 8
1415
15.8
L4.5
19 ~ 8
13 ' 5
17.$

8.9
6.4
6 ' I
8.9
F 7

1$ ~ 8
11 ~ 7
LB.B
le. 8
LB.B

13. 3
12 ~ 2
12 ~ 8
11.7
12 ~ 2
13.9
13 ' 9
13.9
1$.5
18.2

9.8
9.8
9.8

1$.2
1$ ~ 2
Li.B
18.2
1$.$
18.5
1$.5

9.8
11 ' 2
».8
ll ~ B
li ~ B

Salinity Turbidity
 ppt!

29
26
25
26
26
24
25
26
25
Ll

5
26
24
24
15

24 5
24
25
28
28
28

8

24
25
24
24
24
24
Ll
li
18
Ll
11
24
24
25
16
26
23
23

2$
25
22
22
22



Table 4.  cont.!

Hau 'l Time Ti deStation Date Perf Temp
 C!

145
146
147
148
149
15e
151
152
153
154
155
156
157
158
159
16e
161
162
163
163
164
165
166

167
168
168
169
178
171
172
173
174
175
176
177
178
179
18e
181
181
182
182
183

184

185

186
L87
188
189

snag point
sou th-33

snag point
two staVe point
three l ow
lagoon
picnic point
south
two high
one high
three hi gh
four high
Unnamed Cr eek
two low
one l ow
wi I l ow bush l ow

opposite lagoon
'lagoon
thirteen 'low
thirteen low
Nhiskey Creek
mud paradise
Unnamed Creek

will,ow bush high
picnic point
picnic point
west-south 1
south 1
one I ow
two low
three low
wi1 low bush 'low

opposite lagoon
thirteen low
two staVe point
snap point
south-33
HhisVey CreeV,
west-south 1
west-south
two high
two high
one high
three high
Unnamed CreeV,

willow bush high
mud paradise
one low
two low

13 Apr
14 Apr
14 Apr
14 Apr
14 Apr
14 Apr
14 Apr
14 Apt
14 Apr
14 Apr
14 Apr
14 Apr
14 Apr
15 Apr
15 4pr
15 Apr
LS Apr
15 Apr
13 *pr
15 Apr
15 4pr
15 Apr
15 Apr
15 Apr
1$ Apr
15 Apr
lS Apr
15 *pr
16 *pr
i6 4pr
i 6 Apr
16 Apr
16 Apr
16 *pr
16 Apr
16 Apr
16 *pr
16 *pr
16 Apr
16 Apr
16 4pr
16 Apr
16 Apr
16 Apr
16 Apr
16 Apr
16 Apr
L7 Apr
17 Apr

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

84
84
84
84
84

1858
64$
738
745
81B
848

1 145
1238
1255
1318
1338
i 345
i 4 ie

738
888
828
848
988
928
935

1215
1238
124'5

1388
1338
1348
1418
1445

745
8 le
838

855
9e5
938
938

Leee
1838
1318
1325
1335
14ee
1415
1425
1445

1588
1528
1558
825
988

1

3 1
1 1
1 1
1 1
1 L

2 1 1
1 1
1

2 2 1
2 1

1 1 1 I
2 1 1
2 1 1

2 1 1 1
1

1 1 1 1 1

le
'l e

is
ls
lf
lf
hf
hs
hs
hs
he
he
he
ls
ls
lf
lf
lf
lf
lf
hf
h-

hs
hs
hs
hs
hs
he
'I e

le
le
le
le
If
lf
lf
lf
hf
hs
hs
hs
hs
hs
he
he
he
he
le
le

11.8
Le.e
i8.8
ie.e
11.8
18.4
Ls.e
16.8
13,5
14 ~ 5
12 ' 3
13.3
16.8
12 ' 8
11.8
12 ~ 8
12 ~ 8
12.8
12.B
12.8
13. '3

13.8
13.e

13 ' 8
i5.8
15.8
13.5
13.8
ii.e
ilute
11.8

11.5
13.8
12.8
12 ~ 8
15.8
13.8
14.5
17.5
17.5
13.8
13 ' 8
13.5
13.8
14.5
15.5
14. 8
18.$
il ~ 5

Sal in i ty Turbi di ty
 ppt!

22
28
22
22
22
25
22
28
27
27
26
21
27
25
26
24
24
25
23
23
22
26
26
26
17
17
26
21
26
25
28
24
26
26
25
24

25 6
25
25
28
28
29
24
25

28
25
27
28



Table 4.  cont.!

T}meDate Ti de Temp
<C>

Haul Station

189
198
191
192
192
193
i94
195
196
197
}98
198
199
288
200
201
282
283
284
285
286
286
207
ZBS
289
218
211
211
212
213
214
215
2i6
217
2i8
219
228
22}
222
223
224
225
226

227
228
229
229
238
238

two low
wiIlow bush low
opposite lagoon
thir'teen low
thirteen low
west-south 1

picnic point
cmouth 1
Wh}skey Creel'.
opposite lagoon
two stake point
two staVe point
snap poin't
south-33
south-33
mud par adi se
wi 1 'I ow bush hi gh
Unn arne d Cr ee V,
wi I 1 ow bush high
'two hi gh
one high
one high
two hi gh
three high
f our hi gh
one low
two low
two low '

willow bush low
opposite lagoon
lagoon
thirteen low
two stake point
south-33
WhisVey CreeV
west-south 1

picnic point
south
one 1 ow
two low
three 1 ow

wil low bush low
two stake poin t
snag point
south-33
two high
two high
one high
one high

}7 Apr
17 Apr
17 Apr
17 Apr
17 ApI'
17 Apr
17 Apr
17 Apr
17 Apr
17 Apr
}7 Apr
17 Apr
17 Apr
17 Apr
}7 Apr'
17 *pr
17 Apr
17 Apr
}8 *pr
18 Apr
18 Apr
}8 Apr
}8 Apr
18 Apr
}8 Apr
}9 Apr
19 Apr
19 Apr
19 Apr
19 Apr
19 Apr
19 Apr
19 Apr
19 Apr
19 4pr
19 Apr
19 Apr
19 Apr
28 *pr
28 Apr
28 Apr
28 Apr
28 Apr
28 4pr
28 Apr
28 Apr
28 Apr
28 *pr
28 Apr

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

915
935
958

1885
!815
1425
}445
i585
1538

1888
iBis

948
8}5
838

155$
1615
1638
l43B
1538
160$
1628

i638
1738
188$
1888
1825
l 835
118$
1}38
1 145
1215
1248
13$$
1520
1558
}650
iree
1838
1858
i }28
i208
123$
1308
1338
1738
183$
1888
1818

} 1

1 1 1 }
}
3

2 2 2 1 1
12 1 1 1
2 I

2 1 }
1 1
1 1
1

2 1 I
} I
}

2 1 } } } I
1 i

le
le
le
lf
lf
he
hs
he
he
'I f

le
le
le
I ~
le
he
he
he
hf
hs
he
he
he
he
he
I ~
le
le
le
ls
If
If
lf
lf
hf
hf
hs
he
le
ls
ls
le
I-

lf
lf
hs
hs
hs
hs

11 ~ 5
12. 2
13. 8
�.8
}31 8
17. 5
2} ~ 8
14 ~ 5
}5. 5
14. 8
}4.8
14 ' 8
13.8
13. 8
13.8
14 ~ 5
}5. 5
15 ~ 8
}1.8
13.8
14 ~ 5
14 ~ 5
12. 8
}2.5
13.8
1} ~ 5
12.8
12 ~ 8
12 ~ 8
12. 8
}2. '5
13.8
13.$
13.5
}5.8
}S.B
}F 8
12.$
}3.8
13 ~ 8
14.5
}4.8
i5.8
}7.8
}5.5
13 ~ 5
13.5
}3.8
13 ~ 8

Sal ini ty Turbidi ty
 ppt!

28
24
27
28
28
28
18
21
18
29
26
26
28
26
26
24
25
22
26
29
29
29
29
27
28
27
27
27
25
25
25
25
26
25
24
24
19
}B
29
3}
24
26
25
27
26
29
28
28
28



Table 4.  cont.!

Date Time Perf TideHau I Stat f on Temp
 C!

23 Apr
23 *pr
23 Apr

84
84
84

842 May

26

231
232
233
234
235
236
237
238
239
248
241
242
243
244
245
245
246
246
247
248
249
258
251
252
2S2
253
254
255
256
257
258
259
268
268
261
262
263
264
265
266
267
268
269

269

278
2re
271
272
273

west-sou th 1
picnic point
south i
hlh 1 sk ey Cr eek
sou th-33

snag point
two low
one I ow
wi I low bush Iow
opposite lagoon
thirteen 'Iow
two stake point
wi 1 low bush hi gh
thr ee hi gh
two hi gh
two hi gh
one high
one hi gh
three 1 ow
one I ow
two low

wi I I ow bush 'low

opposite lagoon
thirteen low
thir teen low
two stake point
snag point
south-33
west south 1
picnic point
thr ee 1 ow
one low
two low
two low
willow bush Iow
opposite lagoon
thirteen low
two stake point
willow bush high
two hi gh
one hi gh
thr ee hi gh
snag point
snag point
south-33
sou th-33
wi 1 1 ow bush low
three I ow
one I ow

23 Apt
23 Apr
23 Apr
23 Apr
23 Apr
23 Apr
23 Apr
23 Apr
23 Apr
24 Apr
24 Apr
24 4pr
24 Apr
24 Apr
24 *pr
24 Apr
24 *pr
24 Apr
24 -Apr
24 Apr
24 Apr
24 Apr
24 Apr
24 Apr
24 Apr
26 Apr
26 Apr
26 Apr
26 Apr
26 Apr
26 Apr
26 *pr
26 *pr
26 Apr
26 Apr
27 Apr
27 Apr
27 Apr
27 Apr
27 *pr
27 Apr
27 Apr
27 Apr
27 Apr

2 May

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

84
84
84
84

615
6SB
715
738

1238
1215
1348
1488
1438
1458
1S38
i 688

745
815
845
988
928
945

1358
1428
i445
1518
1538
i558
1688
164S
1655
1718
18 38
1128
1515
1545
1688
1618
1648
1738
1758
1828
I 138
1288
1235
1388
1718
1815
1748
1888
1848

885
828

hs
he
he
he
le
le
ls
ls
lf
lf
lf
lf
hs
hs
hs
hs
hs
hs
le
le
ls
Is
ls
lf
'I f

If
lf
lf
hf
he
le
le
I�

le
Is
lf
If

hs
he
he
le
Is
ls
ls
lf
le
le

9.5
18.8
18eB
iB ~ 8
i' 8
i5.8
12 ' 8
14.8
iS.B
i5.8
16 ' 8
16.8
9.5

iB.S
18 ' 8
18.8
12.8
12.8
13.5
13.8
12.8
13 ~ 8
13.8
12.8
12. 8
13 ~ 8
12.8
12.8
13.8
14 ' 8
13.5
13 ' 5
13 ' 8
13.8
15.5
15.8
IS.B
14.8
17 ' 8
11 ~ 5
12.5
13 ' 5
17.5
17 ' 5
i7.8
i7.8
16 ~ 5
18,5
18 ~ 5

Salinity Turbidity
 ppt!

2S

15
16
25
25
38
38
25
25
25
25
25
28
26
26
38
30
26
38
28
24
25
24
24
24
24
22
26
25
28
31
29
29
24
25
25
22
38
32
32
31
28
25
25
25
24
15
26



Tab'Ie 4.  cant.!

Haul OateStation Time Per f Tide Salinity Turbidity
 ppt!

Temp
<C!

27

274
275
276
277
278
279
288
28L
282
282
283
284
285
286
287
288
289
298
291
292
293
294
295
296
297
298
299
388
381
382
383
304
385
386
387
388
389
318
318
311
311
312
313
314
315
316
317
318
319

two Iow
w i I l ow bu sh I ow
opposite lagoon
thirteen low
two stake point
snag point
south-33
west-south 1
picnic point
picnic point
south
Whiskey Creek
mud paradise
w 1 1 I ow bush hi gh
Unnamed Creek
f our high
one low
south-33
snag point
willow bush low
lagoon
thr ee hi gh
one hi gh
two hi gh
two high
one high
three hi gh
four high
wi 1 low bush high
Unnamed Creek
three low
two low
one low
willow bush low
opposite lagoon
lagoon
thirteen low
west-south 1
west-south 1
picnic point
picnic point
south I
Whistey CreeV,
mud paradise
south-33

snag point
two staVe point
one low
two low

2 May 84
2 May 84
2 May 84
2 Hay 84
2 May 84
2 Hay 84
2 Hay 84
2 May 84
2 Hay 84
2 May 84
2 May 84
2 May 84
2 May 84
2 May 84
2 Hay 84
2 May 84
3 Hay 84
3 May 84
3 Hay 84
3 Hay 84
3 May 84
3 May 84
3 Hay 84
3 May 84

18 May 84
18 May 84
10 Nay 84
18 May 84
18 May 84
18 May 84
18 May 84
18 May 84
le May 84
10 May 84
18 May 84
10 May 84
18 May 84
11 May 84
11 May 84
11 May 84
11 Nay 84
ll May 84
ll May 84
11 May 84
11 Nay 84
11 May 84
ll May 84
16 Nay 84
16 Nay 84

938
1885
1838
1858
1188
1125
1145
1438
1510
1S30
1545
1680
1630
164S
1705
1738
1805
1135
1145
1215
1235
1585
1548
1608

935
1885
1835
1058
1 138
li58
1515
1628
1645
1888
1828
1848
1988
1838
1045
1138
1 L45
1287
1238
1258
1688
1638
1658
820
945

1 1 1 1
1 1

1 1 1 1
1 1
1 1
1

1 1
1 1
1 L
2 1
1 1

1 1 1 1
1 1
1 I

1 1 1 1
1 1
2 1

1 1 1
1 1

If

1 Is
lf
If
lf
If
hf
hf
hf
hs
h-
h-

he
he
he
Ie
ls
ls
lf
If

hf
hs
hs
hs
he
he
he
I ~
ls
ls
I f.
lf
lf
lf
hf
hf
hs
hs
he
he
he
le
le
Ie
ls
ls

11.8
11.5
11.8
13.5
12.0
13 ' 0
12 ' 5
16 ' 5
16.0
16.0
13.2
14.8
13.0
13.2
13I 8
12.8
1 115
15.8
14 I 8
14. 2
14 ~ 8
13.5
L3e5
14.9
12.8
12 ' 8
12.5
12.8

13.8
13.7
13.5
13,S
14 ' 5
14 ' 5
14.5
14.5
13.3
13 3
13 ' 0
13.0
13.0
13 ~ 0
14 e0
14.8
14.0
14.8
12.S
13 ' 5

24
18
22
21
28
21
22
23

4 4
15
17
25
22
18
15
38
22
22
28
23
30
32
38
27
27
28

27
24
26
28
28
25
24
24
24
18
IB
12
12
16
L2
18
24
24
24
28
27

1

2 1
2 2
2 2

2 2 2 2
2 2 1
2

2 1 1 I
1 I
1 1

i I
L 1
1 1
I 1
1 I

2 2 2 2 1 1 1 1 1 1 1



Haul Station Date . TideTime Perf Temp
 C!

328
321
322
323
324
325
326
327
328
329
338
331
332
332
333
334
335
336
337
338
339
348
341
342
343
344
345
346
346
347

349
358
351
.52

353
354

3S7 one high
358
359
368

361
362

363
363
364
365

28

Table 4.  cont.!

wi I law bush Iow
apposite lagoon
thir teen law
two stake paint
snag poi n 92
south-33

one high
two hi gh
west-sou th 1
picnic point
sauth
three high
one low
one low
two low
lagoon
Nhiskey CreeV
mud par adise
wi 1 I ow bush high
Unnamed CreeV.
four high
two high
west-south 1

picnic paint
sou th 1
Nhiskey CreeV.
three low
one 1 ow '
one 'low
two Iow
wi 11 aw bush 1 ow

opposite lagoon
lagoon
thirteen 'Iow
two stake point
snag point
south-33

354 south-33
356 two high

mud paradise
wi 'I 1 ow bush hi gh
Unnamed Creel'.

four high
three high
one low
one Iow
two low
willow bush low

16 May 84
16 May 84
16 Nay 84
16 May 84
16 May 84
16 May 84
16 May 84
16 May 84
16 May 84
16 May 84
16 May 84
16 May 84
17 May S4
17 May 84
17 May 84
17 May 84
17 May 84
17 Nay 84
17 May 84
17 May 84
17 May 84
17 May 84
23 May 84
23 May 84
23 Nay 84
23 May 84
23 May 84
23 Nay 84
23 May 84
23 May 84
23 Nay 84
23 May S4
23 May 84
23 May 84
23 Nay 84
23 Nay 84
23 Nay 84
23 Nay 84
24 Nay 84
24 Nay 84
24 May 84
24 May 84
24 May 84
24 May 84
24 May 84
31 Nay 84
31 May 84
31 Nay 84
31 May 84

18 15
1848
1 1 lB
l 145
1288
i215
i 518
1535
i688
1625
1645
l71$
1 188
l288
1235
1388
1638
i788
1728
1748
1888
1838

745
815
838
858

1385
1338
1348
1448
1588
1515
lS38
i558
1685
1628
1638
1645

815
S38
985
938
945

i815
1838
818
838
845
915

1 1 1
1 I 1
1 1

1 i 1 1 1 i
1

2 1 1 1 1
1 1

1 i 1 1 1 1 1
1 I
1 I

1 1 1
2 I

1 l 1 1 1

ls
ls
lf
If
'I f

lf
hf
hf
hf
hf
he
he
ls
lf
If
lf
hs
he
he
he
he
he
hs
hs
he
he
le
le
I ~
lf
Ie
ls
le
ls
ls
I-

lf
lf

hf
hf
hs
he
hs
hs
le
le
le
le

i4.8
i4 ~ 5
15.4
15.8
15 ~ 8
i7 ~ 5
16. 2
15.5
24,3
28 ~ 4
18.4
14 ~ 7
14.7
16.8
17.8
17 ~ 2
21.5
22. 3
19 ' 8
22 ' 8
�.5
15 ' 8
12 ' 2
18.8
12 ~ 8
12.8
16.5
17.5
17.5
15 ' 5
I7.8

17.B
19 ' 8
17.8
17 ' 5
17 ' 5
IS.B
18.8
13.8
13.8
14 ' 5
15.8
14 ~ 8
13 ~ 8
«.8
11 ~ 8
Il ~ 8
13 ' 5
14 ~ 5

Sal ini ty Turbi di ty
<ppt>

26
25
26
28
26
26
32
29
25
24
12
28
38
38
38
28
28
27
28
26
23
38
22
17
27
19
19
26
26
29
28
25
24
22
l9

22
22
22
25
24
24
25
28
26
21
29
29
28
26



Table 4. <cont.!

L!a te TimeHaul Station Perf Tide Temp
 C!

Salinity Turbidity
 ppt!

29

366
367
368
369
378
371
372
372
373
374
375
376
377
378
378
378
379
388
331
332
383
384
385
386
386
387
388
389
398
398
398
391
392
392
393
394
394
394
395
396
396
396
397

thirteen I ow
opposite 'lagoon
two stake point
snag point
south-33
lagoon
one high
one hi gh
two hi gh
four high
wi'liow bush high
mud paradise
three high
one low
one low
one low
two I ow
wi I low bush I ow
opposite lagoon
thirteen low
two stal:e point
south-33
lagoon
one hi gh
one high
pi cnic ..poin t
west-south 1
two hi gh
one low
one low
one low
two low
one high
one hi gh
two h~ gh
one 'I ow

one I ow
one low
two low
one high
one high
one high
two high

31 May 84
31 May 84
31 May 84
31 May 84
31 May 84
31 May 84
31 May 84
31 May 84
31 May 84
31 May, 84
31 May 84
3i May 84
31 May 84

6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84
6 JUA 84
6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84
6 Jun 84

14 Jun 84
14 Jun 84
14 Jun 84
14 Jun 84
14 Jun 84
14 Jun 84
l4 Jun 84
29 Jun 84
29 Jun 84
29 Jun 84
29 Jun 84
29 Jun 84
29 Jun 84
29 Jun 84
29 Jun 84

948
18 18
1185
1125
1 145
1288
1488
L428
1445
1588
1538
1545
1638
1318
1328
1345
1488
1428
1437
1588
1528
1618
1638
1788
1738
1938
1958
2828

938
1818
1828
1848
1345
1488
1438
815
838
845

1888
1255
1385
L328
1348

1

1 1

1 1 1
1 1
1 1
1 1

1 1 1 1
1 1

.1
1
12 1 L
1 i

1 1 1
l

2 1 l

1 l L
1 I

le
le
lf
Ef
ls
lf
hf
hf
hf

hf
hf
hs
le
le
le
If
le
lf
lf
ls
lf
lf
hf
hf
hf
hf
hf
ls
ls
ls
lf
Ill f
hf

le
le
le
lf

hf
hf
hf

L5.'5

16.8
17.8
17 ~ 5
17 ' 5
16.5
16e$
16.5
15.8
18.5
28.8
28.5
14 ~ 5
14.8
14 ~ 8
14 ~ 8
13 ~ 5
14.5
14.e
15.B
14 ' 5
L5.8
14.e
L3.5
l3. 5
L4 ~ 8
L4.$
L3s8
13.8
13.8
13eB
L5 ~ 5
13 ~ S
13.5
l4.5
15. 0
L5.8
L5.8
16 ~ 8
16. 8
16.8
L6.e
16 ' I

26
26
2$
24
24
26
33
33
32
22
25
26
31
27
27
27
27
13
25
22
22
23
22
25
25
1$
21
25
32
32
32
32
32
32
32
27
27
27
26
28
28
28
29

I

1 1

1 L
1

1 1

l 1

1 1 1
1 1
2 1

~ 1
1

1 1
1 1
1 i
1 1
1 I
I

1 I



Tabl e 5. Number of chum salmon caught at each beach seine
station. Total: number of fish subsampled fr om catch;
Adj-Total: subsample expanded to represent total fish caught;
L-Cl ipi I ef t ventral fin-cl ipped f ish; R-Cl ip: right ventral
fin-clipped fish; 6-Clip: both ventral fin-clipped fish.

L-Cl i p R-C 1 i p 8-Cl i p Ad! -Tot a 1TotalDateStationHaul

38

1
2

3 4
5 9

18
ll
12
13
14
15
16
17
19
28
22
23
24
2c'

26
27
28
29
38
31
32
33
34
35
48
41
42
43
44
45
46
47
48
49
58
51
52
53
54
55

56
57
58
59

one high
two hi gh
three high
f our hi gh
wil I aw bush high
mud par adise
Whi sV,ey Cr eeV
WhisV,ey CreeV
snag paint
two staVe pain t
I agoon
w i I I ow bu sh I ow
w i 'I I ow bush h i gh
willow bush high
Unnamed CreeV
four high
three low
I agaon
opposite lagoon
wi 1 I ow bush I ow
thir teen I ow
willow bush h i gh
Unnamed CreeV
4lhi sV,ey CreeV.
4Ihi sV,ey CreeV.
snag point
south-33
south-33
thirteen low
willow bush low
one I ow
three Iow
wi I I ow bush I ow
thirteen low
south
picnic point
Unnamed CreeV,
willow bush high
mud paradise
41hisV.ey CreeV.
south-33

snag point
two staVe point
lagoon
lagoon
opposite lagoor,
wi I I ow bush low
wi I I ow bush low
twa hl gh
two hi gh

16 Mar
16 Mar
16 Mar
16 Mar
16 Mar
l6 Mar
16 Mar
l6 Mar
17 Mar
17 Mar
17 Mar
17 Mar
17 Mar
l7 Mar
17 Mar
17 Mar

22 Mar
22 Mar
22 Mar
22 Mar
22 Mar
22 Mar
22 Mar
23 Mar
23 Nar
23 Mar
23 Mar
23 Mar
23 Mar
23 Mar
31 Mar
31 Nar
31 Mar
31 Mar
31 Nar
31 Mar
31 Mar
31 Nar
31 Mar
31 Mar

1 *pr
i Apr
1 *pr
1 Apr
1 Apr

Apr
1 Apr
1 Apr

Apr
1 Apr

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

e 8 e 8 1
8 e 2
e e

8 2 4
18

e e
8

59
4

4e
32

9

15 8
35

e e
ll

2
26
11

e 5 5
138

8
e

28
8
e

52
25

22
16

7
16

8 8 e e
8 8

8 e 8 e
'e 8 e 8
8 e

e e e e
8 e
8 8

e 8 e 8 e 8 e 8 e 8
B e 8
e e
8 8

8 8 e 8
e 8
e 8

e 8 e
e e

8 e 8 8 e 8 e e
8 8 e 8 8 e
8 88 8 e 8 8 8 e e e 8 e e 8
e 8
e e

8 8 e e
8 8

8 8 e e

8
8
e
8
1
8
e
2
8
8
e
2

le
ll
8

8
8

59

32
9

15
8

35
e
e

ll
2

26
11

e

5
138

e
8
1

28
8
e

52
25

e

22
16

7
16



Table S.  cont.!

I -Cl i p R-Cl i p 8-CI i p Adj-TotalTotalHaul Station

31

68
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
98
91
92
93
93
93
93
94
94
94
95
95
96
97
98
99

1BB
181
182
183

Unnamed Creek
wi'I low bush high
wi 'I 1 ow bush high
sou th-33
snag point
snag point
two staV.e point
thirteen 1 ow
lagoon
wi1 low bush low
picnic point
south 1
Whiskey Creek
mud paradise
wi I 'I ow bush high
Unnamed Creek
four high
f our hi gh
sou th-33
snag point
thirteen low
opposite lagoon
two low
one low
three low
willow bush low
lagoon
two stake point
picnic point
sou th 1
Whiskey Creek
mud par adi se
wi I law bush high
one low
one 1 ow
one 'low
one 1 ow
two low
two 1 ow
two low
wi I 'I ow bush I ow
wi I 1 ow bush I ow
two staVe point
snag point
south-33
one low
one low
two low
two low
t hr ee I ow

1 Apr 84
1 Apr 84
1 Apr 84
2 Apr 84
2 Apr 84
2 Apr 84
2 Apr 84
2 Apr 84
2 4pr 84
2 4pr 84
2 4pr 84
2 Apr 84
2 Apr 84
2 4pr 84
2 Apr 84
2 *pr 84
2 Apr 84
2 Apr 84
2 Apr 84
3 *pr 84
3 *pr 84
3 Apr 84
3 Apr 84
3 Apr 84
3 Apr 84
3 4pr 84
3 Apr 84
3 Apr 84
3 Apr 84
3 Apr 84
3 Apr 84
3 Apr 84
3 Apr 84
4 Apr 84
4 Apr 84
4 Apr 84
4 4pr 84
4 Apr 84
4 Apr 84
4 *pr 84
4 Apr 84
4 Apr 84
4 Apr 84
4 Apr 84
4 Apr 84
5 Apr 84
5 Apr 84
5 Apr 84
5 Apr 84
5 ApI $4

178
25

B
71

579
187

B
9
1

48
6
5

13
97
21
52
75
12

9
223

8
8
7
B

184
27
29
36
77

183
43
54

B
B
B
8
e
8
1

48
8

38
61

8
8

23
122

8 8 8 8
8 8
8 8
B 8
8 8
8 8
8 8
8 8
8 8
8 8
8 8
8 8
8 8
8 8
8 8

8 8 8
8 8
8 8
B 8

8 8 8 8 8 B 2 8

178
25

8
71

579
187

8
9
1

48
6
5

13
97
21
52
75
12
9

223
8
9
7
8
1

184
27
29
36
77

183
43
54

I
8

B

B
8
1

48
B

38
61

8
8

23
124

8



Tabl e 5.  cont.!

TotalDate L-C'lip R-Clip B-Clip Adj-TotalStation

84

5 Apr
5 Apr

84
84
845 Apr

1378
49
25

318

32

184
185
186
187
i88
189
i 18
lli
112
888
113
1 l4
1 1'5

117
118
119
128
121
121
121

- 122

123
124
125
126
127
128
128
128
129
138
l31
132
133
134
134
135
.136
137
138
139
148
141
142
143
143

144
l45
146
147

willow bush low
opposite lagoon
'thirteen law
lagoon
two stake point
snag point
south-33
picnic point
south 1
mud paradise
two high
three high
Unnamed CreeV
mud paradise
Whiskey Creek
south-33
snag point
two l ow
two low
two
one low
thr ee 1 ow
w 1 l 1 ow bu sh 1 ow
lagoon
opposite lagoon
two stake point
thirteen 'low
thirteen low

thirteen low
picnic point
sou th
Whi skey Creek
mud paradi se
willow bush high
four high
f our high
thr ee high
Onn amed Cr eek
one l ow
two low
two low
thr ee low
wi l l ow bush low
thirteen low
opposite lagoon
opposite lagoon
sou th-33
snag point
south-33
snag point

5 Apr
5 Apr
5 Apr
5 *pr
5 Apr
5 *pr
8 Apr
8 Apr
8 Apr
8 Apr
S Apr
8 Apr
S Apr
8 Apr
8 Apr
8 Aqr
8 Apr
8 Apr
8 Apr
8 Apr
8 Apr
8 Apr
8 Apr
8 ApI
8 Apr

12 Apr
12 Apr
12 Apr
12 Apr
12 Apf
12 Apr
12 *pr
12 Apr
12 Apr
12 Apr
12 *pr
12 Apr
12 Apr
12 *pr
13 Apr
13 Apr
13 Apr
13 Apr
13 Apr
14 Apr
14 Apr

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

67
5
1

15
76

223
58

2
63
17

2
14
39
29
19

8
128

6

8
8
1
4

84

28
8
8
8

ll
le

3
7

71
8

6
e
7
B
4

11
8
1

16B
48
28

126

8 8
8 8
8 8

8 8 8 8

8 8 8 5 2 8 8 8 8 8 8 8 5 8 8
e B 8 e 1
8 1
8

8 8 8 8 e 8
B 8 1

e 8 8 4 l
4 5

8 8 8 8

8 8 8 8 8 8 8 8
8 2 1

2 8 8 8 8
8 3
a 8

8 8 1
8

2 1
8 18 8 8 8 e 8 8 2 8 8 4 8
8 5

67
5
1

15
76

223
58

2
64
17
2

14
39
37
22

8
138

6
8
8
8

92
1

28
8
8

1-1

13

8

88
8
1
6

8
4
9

i4
9
1
8



Table 5.  cont.!

kau 'l Date TotalStation L-Cl 1 p R-Cl ip 8-Cl ip Adj-Total

33

148
149
15B
151
152
153
154
155
156
157
158
159
16B
161
162
163
163
164
165
166
167
168
168
169
17S
171
172
173
174
175
176
177
178
179
18B
181
181
182
182
183
184
185
186
187
188
189
189
19S
191
192

two stake point
three low
lagoon
picnic point
south 1
two high
one high
thr ee hi gh
four hi gh
Unnamed CreeV
two l ow
one low
wi1 l ow bush l ow
opposite lagoon
lagoon
thirteen low
thirteen low
Whiskey Creek
mud paradise
Unnamed Creek
willow bush high
picnic point
picnic point
west-south 1
south 1
one low
two l ow
three i ow
wi 1 low bush low
opposite lagoon
thirteen low
two staVe point
snag point
south-33
Whiskey CreeV.
west-south 1
west-south 1
two high
two high
one hi gh
three high
Unnamed Creek
wil l ow bush high
mud paradise
one low
two low
two low
wi l l ow bush 'low
opposite lagoon
thirteen low

14 Apr 84
14 Apr 84
14 Apr 84
14 Apr 84.
14 Apr 84
14 Apr 84
14 Apr 84
14 Apr 84
14 Apr 84
14 Apr 84
15 Apr 84
15 ApI 84
15 Apr 84
15 Apr 84
15 Apr 84
15 *pr $4
15 Apr 84
15 Apr 84
1S Apr 84
15 Apr 84
15 Apr 84
15 Apr 84
15 Apr 84
15 Apr 84
15 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 Apr 84
16 *pr 84
16 Apr 84
16 Apr 84
17 Apr 84
17 Apr 84
17 Apr 84
17 Apr 84
17 Apr 84
17 Apr 84

49
128

1
42

7
7

73
41

B
27
25

9
1

79
89
63

6
6

36
S
4

56
47
95
64
2B

e

35
8

125
116
LS6

8
3!
56
22

117
9B
5B
58
55
75

B
3
S
1
S

128

1
3

e 2
S

B 1
S 1
B B

B 2 1

8 3 B B S
2 2
13 B
B S

2 B e 1

5 e 8 B 1 1
S B 2

	
B

e S S
B 2

B

B 2 1
8 1
S
e

B 1

1

3 3

e 8 B S
8 1

2 e 1 1
e e

3 B S 2
5 2
e.

B 1
S

S 2 1
B 1
B B S S
e 3

e

B B
S 1
B S
B B
e S

S B S B S S
S 8 S S
B 1
B B

e S B B 1
B L
B

e e
e 1
e 1
B

S S
e S

LS6
132

1
46

8
8

74
43

B
2B3

25
le

1
270
247

67
6
6

39
S
4

57
51
97
18
22

S
8

4B
e
1

128
423
192

8
31
'58
23

LLB
192
L25
283

58
89

S
3
e
1
e

133



Tabl e 5.  cant.!

Date Total L-Cl Lp R-Cl i p 8-Cl ip Adj-TotalHaul Station

17 Apr 84
17 Apr 84
17 Apr
17 Apr
17 4pr
17 Apr

84
84
84
84

34

192
193
194
195
196
197
198
L98
199
2BB
2ee
2B 1
2B2
2B3
2B4
285
286
2B6
287
288
PBA

218
211
211
212
213
214
215
216
217
218
219
22B
221
222
223
224
225
226
227
228
229
229
23B
23B
231

232
233
234
23'5

t hi r t een 1 aw
west-sou th 1
picnic paint
south 1
Whiskey Greek
opposite lagoon
two stake point
two stake point
snag point
south-33
south-33
mud paradise
wi l l aw bush high
Unnamed Creek
wil'low bush high
two high
one high
cne high
two high
thr ee high
four high
one l aw
twa low
twa. 1 ow

wi l low bush 1 ow
opposite lagoon
lagoon
thirteen low

two stake point
sou th-33
Whiskey Creek
west-south

picnic paint
south 1
one law
two 'l ow

three I ow
wi l low bush Iow
twa stake point
snag pain t
sou th-33

two high
twa high
one high
one high
west-south 1

picnic point
south 1
Whiskey Creek
sou th 33

17 4pr
17 Apr
17 Apr
17 Apr
17 Apr
17 Apr
17 Apr
17 Apr
18 Apr
18 *pr
18 Apr
18 *pr
18 Apr
18 Apr
18 Apr
19 Apr
19 Apr
L9 Apr
19 Apr
l9 Apr
19 Apr
L9 Apr
19 Apr
19 Apr
19 Apr
19 Apr
19 Apr
l9 Apr
2B Apr
2B Apr
2$ Apr
2B Apr
2B Apr
2B Apr
28 Apr
2B Apr
2B Apr
2B Apr
2e Apr
23 4pr
23 Apr
23 Apr
23 Apr
23 Apr

84
84
S4
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

84
84
84
84
84

29
64

3
53
99

1
B
e

61
83
35
18

276
43
41
4B
12

e
233

7
54

e
17

8
225

16
131

5
259
185

66
4BB

84
539

B
21

218
22

296
65
3S
43

l
3

27
5

22
B

2B6

1 1
B
1
4
e

B 1
3 1

B 7 1
6 B
B B
ie 1

B

e
le

3

7 B 3 1
2

15
3

13
e

2 e
le

B
12

2

e e
B
e
B
e

B B
12

1
2
B
1
1
e

B 1
3

3 B

5 5 6 1
B

B 1 l
e

e B

12 B 4 B
8 7
4

15 2
22

e e
l2
B

LB

4 l
e
B
e

2
e
B
e
5

B

B e B
2
e

B B
2
e

B 1 1
e
B

e e
1
B
e
B

e e
2
B
e
B
e
B
e
B
e
3

e
B

8 l
e B
B
B
B
B
B
B

B 1

31
12B

3
78

227
1
e
e

63
91
39
18

L734
76

283
41
12

e
245

8
56

B
l8

8
249

19
142

27B
113

72
43B

89
577

B
24

4
248

22
319

71
36
43

1
3

29
5

22
e

224



Table 5.  cont.!

Total L-Cl i p 8-Cl i p 8-Cl i p Ad! -Tot alStationHaul

35

236
237
238
239
248
241
242
243
244
245
245
246
246
247
248
249
25B
251
252
252
253
254
255
255
257
258
259
268
268
261
262
263
264
265
266
267
268
269
269

278
27B
271
272
273
274
275
276
277
278
279

snag poin t
two 'low

one low
wi l low bush l ow

opposite lagoon
thir'teen low
two stake point
willow bush high
thr ee high
two hi gh
two hi gh
one high
one high
three low
one low
two low
wil '1 aw bush low

opposi te 1 agoon
thir teen low
thirteen low
two staVe point
snag point
south-33
west-south 1
picnic poin 't
three low
one low
two low
two low
wi l 1 ow bush low
opposite lagoon
thirteen low
two stake point
w i '1 1 ow bu sh h i gh
two high
one high
three high
snag point
snag point
south-33
south-33
willow bush low
three low
one low
two low
wi1 low bush low
opposite lagoon
thirteen low
two s'taVe point
snag point

23 Apr
23 Apr
23 4pr
23 Apr
23 Apr
23 4pr
23 Apr
24 Apr
24 4pr
24 Apr
24 Apr
24 Apr
24 Apr
24 4pr
24 Apr
24 Apr
24 Apr
24 Apr
24 Apr
24 4pr
24 4pr
24 4pr
24 Apr
26 Apr
26 4pr
26 Apr
26 4pr
26 Apr
26 4pr
26 Apr
26 Apr
26 *pr
26 Apr
27 4pr
27 Apr
27 4pr
27 Apr
27 4pr
27 *pr
27 Apr
27 Apr
27 4pr

2 May
2 May
2 May
2 May
2 May
2 May
2 May
2 May

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

189
12

52
85

B
189
53

7
1

12
77
42

e
33

B
13

e
B

112
121

1
8
3

19
B

33
B

78
34
57
18
75

124
4

72
3

16
24
59

B
21

14
446

28
5

15
25

2
52

2 1
2 2
e

3 1
3
B

e
1
e
1

e e
B
e
1
6
8
e
e
2

e S
4 1
8 1
2

11 1

3 0 3
e
5
e
3
e
a

13
e
S

B 5 1
5

1
8
e
1
a
6

e
1

B 1
B 1
8
S.

e S
5 3
e e

8 S 1
S 3

4
1
5

18

e e

1

2 S 3 8 S 9
S
e
1
3

B 2

112
13
54
88

e
198

55
18

1
14
78
44

B
36

e
13

S
e

119
138

1
8
3

21
e

35
S

85
36
69
28
82

145
'5

75
3

19
25
67

S
27

3
}4

469
29

5
16
33

3
59



Tabl e S.  cant.!

Haul Station TotalDat ~ L-CI ip R-Cl ip 8-Cl i p Adj-Total

288
281
282
282
283
284
285
286
287
288
289
298
291
292
293
294
295
296
297
298
299
388
381
382
383
384
385
386
387
388
389
318
318
311
3	
312
313
314
315
316
317
318
319
328
321

322

323
324
325
326

aou th-33
west-south
picnic point
picnic point
south 1
Nhiskey Creek
mud par adi ae
wi 1 low bush high
Unnamed Creek
f our high
one low
south-33
snag point
willow bush 'low

lagoon
three high
one high
two hi gh
two high
one high
three high
f our hi gh
wi 1 1 ow bush high
Unnamed CreeV.
three low
two low
one low
willow bush low
opposite lagoon
lagoon
thirteen low
west-south 1
west-south 1
picnic point
picnic point
south 1
Nhiskey CreeV,
mud paradise
south-33
snag point
two ataVe point
one low
two 1 ow
wi 1 low bush 1 ow
opposite lagoon
thirteen low
two s.taVe point
snag point
sou 'th 33

one high

2 May 84
2 Nay 84
2 May 84
2 May 84
2 May 84
2 May 84
2 Hay 84
2 May 84
2 May 84
2 Nay 84
3 May 84
3 Hay 84
3 May 84
3 May 84
3 Nay 84
3 May 84
3 May 84
3 Hay 84

18 May 84
18 May 84
18 May 84
18 May 84
lB Hay 84
18 May 84
18 May 84
18 May 84
18 May 84
1B May 84
18 May 84
18 Nay 84
18 May 84
11 Nay 84
1 1 Nay 84
ll May 84
ll Hay 84
11 Hay 84
11 Hay 84
ll May 84
ll May 84
ll May 84
il May 84
16 Nay 84
16 May 84
16 May 84
16 May 84
16 Hay 84
16 May 84
16 May 84
16 Nay 84
16 Hay 84

68
3
8
1
1
8
3

14
1

19
612

32
8
6

51

228
4
2

238
12

8
3
8
8

16
63}

21
5

37
46

6
3
9
6

2
8
2
9
3

448
29

7
8
1
2
3
2

49

5 8
8 8
1

B 1
B
8
834 2 8 2 8 9 8 5 8 8
8 8
B 8

31
3
B

8 8
8

8 8
8

8 e
1

16 1
8
8

B B

e
4

2 8
8
8

e 8 8
8
e
B

19 B
8 8
1

B 8
8

2 1
8
8
B
B
8

32 8
8
1

8 B
8
8
e.
8
8
e
8
8

6 1
8 B
8

8 B
8 3

67
3
e
1
2
8
4

14
1

19
665

33
18

6
'55

235
4
3

238
14

8
3

e
16

1398
24

5
39
51

6
3

18
6
8
2
B
2
9
4

478

31
7
8
1
2
3
2

56



Table 5.  cont.!

Haul bate Total L-Cl i p R-Cl i p 8-C'1 i p Adj -Tot a 1Station

37

327
328
329
338
331
332
332
333
334
335
336
337
338
339
348
341
342
343
344
345
346
346
347
348
349
358
351
352
353
354
354
356
357
358
359
368
361
362
363
363
364
365
366
367
368
369
378
371
372
372

two high
wes t-sou th 1
picnic point
south 1
three high
one low
one low
two law
1 agoon
Nhi st.'ey Creek.
mud paradise
wi 1 law bush high
Unnamed CreeV
f our hi gh
two high
west-south
picnic point
south
Nhiskey CreeV,
three low
one low
one low
two 1ow
wil low bush 1 ow
op'posi te 1agoon
lagoon
thirteen low
two stal,e point
snag point
south-33
south-33
two high
one high
mud par adi se
wi 1 1 ow bush high
Unnamed CreeV,
four high
three hi gh
one 1 ow
one 1 ow
two low
wi 1 low bush 1 ow
thirteen low
opposite I agoon
two staVie poin't
snag point
south-33
lagoon
one high
one high

16 May 84
16 Nay 84
16 Nay 84
16 May 84
16 May 84
17 May 84
17 May 84
17 Nay 84
17 May 84
17 May 84
17 May S4
17 May 84
17 May 84
17 Nay 84
17 May 84
23 May 84
23 May 84
23 May 84
23 May 84
23 Nay 84
23 May 84
23 Nay 84
23 May 84
23 May 84
23 Nay 84
23 Nay 84
23 May 84
23 May 84
23 Nay 84
23 May 84
23 May 84
24 May 84
24 May 84
24 May 84
24 May 84
24 May 84
24 May 84
24 May 84
31 May S4
31 Nay 84
31 May 84
31 Nay 84
31 May 84
31 Nay 84
31 May 84
31 May 84
31 May 84
31 Nay 84
31 Nay 84
31 May 84

8 e 1
e 8 8

215
8

13

8 e 8 e 8
548 e 8 8
67
19

6 1
e 2
8 8
e 8

47
8

8 e e e
8 e

48
8

8 e 8
8 8 1

11

8 8
e e
e e
8 8

8 8 e 8 e 1
8 e e e 8 2 3
e 8 e 8 e 8 e 8
e 8 1
8

e e

8 8 e 8 1
8 e 8 8 e
e e
8 e

1
e

8 8 8 2
8 e 1

e e e e 8 e 8 e 8
e 8 1
2 1
8

8 8 8 8 e e
8 8 2 8 8 e'
e

8 e 1

8 e 8 e 8 e 8 e e

9

1
e
8

le
231

e
15

e
8
e
e
e

55
e
e
e
e
8

re
24

7
1
8
1
e
2
e
8
e
8

se
8
e
e

8
e
8

42
8
e
e

e
8
8
1

il



Table 5.  cont.!

Station L-Cl i p R-Cl i p 8-Cl i p Adj-TotalHaul Total

31 May 84
31 May 84
31 May 84
31 May 84
31 May 84

84Jun
Jun
Jun

84
84
84
84
84
84

Jun
Jun
Jun
Jun

38

373
374
375
376
377
378
378
378
379
388
381
382
383
384
38'
386
386
387
388
389
398
398
398
391
392
392
393
394
394
394
395
396
396
396
397

two high
four high
willow bush high
mud par adi se
three high
one low
one low
one low
two low
wi1 low bush low
opposite 'lagoon
thirteen 1ow
two stake point
south-33
lagoon
one high
one high
picnic point
west-south 1
two high
one low
one low
one low
two low
one high
one high
two high
one low
one 1 ow
one low
two low
one high
one high
one high
two high

6 6

6 6 6 6 6 6
14
14
14
14
14
14
14
29
29
29
29
29
29
29
29

Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

8 8
8
8

36 1
16 8 8
8 8
8
8

8 4
3

8 8
8
8
8
8
8

2 1
8 8
8
8
8
8

8 8
8

8
8

8 8
8
8

8 8
8
8
8
8

8 8
8

8
8

8 8
8
8

8 8

8 8
8 8

8 8 8 8
8

8
8

8 8
36 1
16
8
8
8

8 8
8
8
4
3
8
8
8
8
8
J
8

2 1
8
8
8
B
8
8

8 8



Table 6. Mean number of chum salmon per beach seine set, a'l l
stations combined.

Date Mean num colum hauls Std dev

39

16-17 mar 84

22-23 mar 84

31 mar-1 apr
2-3 apr 84
4-5 apr S4

8 apr 84
12-13 apr 84
14-15 apr 84

16 apr 84
17-18 apr 84
19-2e apr 84
23-24 apr 84
26-27 apr 84

2-3 may 84
18-11 may 84
16-17 may 84
23-24 may 84
38-31 may 84

6 Jun 84
14 Jun 84
29 Jun 84

1 ~ 88

14.71

23.52
68. 33

3B ~ 22

19.84
83 ' 47

71.19

85.65

12e.85

114.79

44 ~ 61

37.74

67.23

79.35

39,B9
6.74

3. 18

4.BB
BE 43
B.ee

16

14

23
3e

27

19

19

27

2e
27

24

28

19

26

23

23

23

17

15

7
8

3.56

19.18

43 ' 75

le9.58

se.45

35 ' 28

312.17

89 ~ 11

185 ~ 47

332.13

154. 91

61, 54

39.38

156. 86

289 ' 94

185 ~ 91

17. 82

18.35

9.78

8 ~ 79
e.ee



Table 7. Number of chum salmon taVen from repl i cate beach
seine hau } s. Adj-Total: estimated number of chum salmon from
beach seine catch.

Station Date Adj -Tot a 1Haul

lagoon
lagoon

938

945
84
84

52

25
Apr
Apr

wi 1 1 ow bush 1 ow
wi1 '1 ow bush low

56
57

1838
1845

84
84

22

16
Apr
Apr

58
59

two hi gh
two hi 9h

84

84

1335

1345

7

16
Apr
Apr

wi 1 '1 ow bush high
wi 1 low bush high

61

62

15 17

1548
84

84

25

8
Apr
Apr

64
65

84

84
snag point
snag point

579

187
928

955
Apr
Apr

f our high
f our hi gh

84
84

76
77

1688

1638
Apr
Apr

75 .

12

1828

1835
wi 1 1 ow bush 1 ow
wi1 1 ow bush 1 ow 48

95

95

Apr
Apr

948
958

Apr
Apr

84.
84

one E ow
one low

99

188

23
124

1885

18 17
181

182

Apr
Apr

84

84
two 1 ow

two l ow

84

84

84

84
12

12
134
134

1838

1185
*pr
Apr

f our hi gh
four high

84

84
12

12
138
139

1728

1735
*pr
Apr

two 1 ow

two 1 ow

48

93

93

93

93

94

94

94

121

121

121

128

128
128

one 1 ow

one l ow

one 1 ow

one 1 ow

two low

two 1 ow

two l ow

two 1 ow

two 1 ow

two 1 ow

thirteen low

thirteen 'low
thir teen 1 ow

Apr
Apr
Apr
Apr

Apr
Apr
Apr

Apr
Apr
Apr

Apr
Apr
Apr

84

84

84

84

84

84
84

84

84

84

838

845

988

915

938

945

1888

1238

1258

1388

1518

1528

1538



Table 7 ~ <cont.!

Haul Time Adi -Tot a!Station Date

67

15 4pr
15 Apr

16 Apr
16 *pr

l6 Apr
16 *pr

17 Apr
17 4pr

17 Apr
17 *pr

17 4pr
f7 4pr

17 4pr
17 Apr

18 Apt
18 *pr

19 4pr
19 4pr

24 Apr
24 *qr

24 Apr
24 Apr

24 Apr
24 4pr

26 Apr
26 Apr

41

143

�3

163

163

168
168

181

181

182

182

189

189

192

192

198

198

2BB

2BB

286

gad

211
211

229

229

23B

23B

245

245

246
246

252

252

26B
268

opposite 'lagoon
opposite lagoon

thirteen 1 ow

thirteen low

picnic point
picnic point

west-south 1

west-south f

two high
two high

two 1 ow

two low

thirteen low

thirteen low

two stake po in t
two st aVie poin t

sou th-33

sou th-33

one high
one high

two low

two low

two high
two high

one high
one hfgt

two high
two high

one high
one high

thirteen low
thf r teen low

two low
two 1 ow

13

13

15

15

2B

2B

2B

2B

Apr
Apr

4pr
4pr

4pr
*pr

Apr
*pr

84

84

84

84

84

84

84

84

84

84

84
84

84
84

84

84

84

84

84

84

84

84

84

84

84

84

84
84

84

84

84
84

1745

fSBB

92B

935

1338

134B

1325

1335

14BB

1415

9BB

915

1BB5
la 15

1BBB
1e15

815

838

16BB

162B

1 B25
1 B35

173B

183B

1SBB

181B

845

9BB

92B
945

155B

16BB

16BB
idia

57

51

31

58

23

118

133

31

91
39

12

B

18

8

36

43

14

78

44
B

119

13B

85
36



Table 7.  cont.!

Stat i onkaul Time AdJ-TotalDate

27 4pr
27 *pr

27 Apr
27 Apr

2 May
2 May

17 May
17 May

23 May
23 May

23 May
23 May

12558429 Junone hi gh396

269'

269

278

278

282
282

31B

318

311

311

332

332

346

346

354

354

363
363

372
372

378
378

378

386
386

398

39B
398

392

392

394

394
394

snag point
snag point

sou th-33

south-33

picnic point
pi cni c poin t

west-south

west-south 1

picnic point
pi cni c point

one 1ow

one low

one 1 ow

one

sou th-33

south-33

one
one 1 ow

one high
one hi gh

one 1 ow
one 1 ow

one 1 ow

one hi gh
one hi gh

one 1 ow

one 1 ow
one 1ow

one hi gh
one high

one 1ow

one 1 ow

one low

31

31

31

31

14
14

14
14

29
29

29

May
May

May
May

May
May

May
May

Jun

Jun

Jun

Jun

Jun

Jun

Jun
Jun

Jun
Jun

Jun
Jun

Jun

84

84

84

84

84
84

84

84

84

84

84

84

84

84

84

84

84

84

84

84

84
84

84

84
84

84

84
84

84
84

84
84

84

1718

1815

1748

18BB

1518
1538

1838

1845

1138

1145

11BB

1288

1338

1348

1638

1645

818

838

1488

l42B

1318
1328

1345

17BB

1738

938

18 18
1828

1345
1488

815
838

845

25

67

8

27

le

6

18

231

7B

24

36
1

16



Station Date

43

Table 7.  cont.!

396 one high
396 one high

29 Jun 84

29 Jun 84

Time 4dj-Total

l 385
f 328
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Figure i. Physical dimensions of the fyke net  A! and beach
seine   B> .
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Figure 3. FyVe net catches of chum salmon fry in NhisV.ey CreeV,  A!,
water temperature  B! and water l evel  C! .
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Figure 5. Length fr equenc i es of outmi grating chum salmon fry fr om
NhisVey CreeV, during 2l March-2 May  A!; and 21 March-8 April
 squares! and 38 April-2 May  circl es! �! .
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Figure 6. Nater temperatur e fr om two upper bay beach seine stations,
Picnic Point  squares> and South-33  circ 1 es!  A!; and two lower bay
stations, One High  squares! and One Low  circl es!  8! .
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Figure 7 ~ Mean number of chum salmon per beach seine set al 1 stations
poo! ed. Arrows indicate date of f irst and second hatchery rel eases.
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Figure S. Mean number of chum salmon per beach seine set for al l high
tide stations  squar es! and low tide stations  circles! . AsterisP,s
indicate signif icance at P<8.85.
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Figure 9. Mean number of chum salmon per beach seine set for al l
lower bay stations  squares! and upper bay stations  circ 1 es! .
Asterisks indicate significance at P 8.8'0  I! and P 8.81  XX? .
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Fi gure i8 ~ Per cent occurr ence of recaptured tagged chum salmon f or
all beach seine sets.
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Figure il. Percent occurrence of r ecaptured 1ef t ventral fin-clipped
fish  squares! and right ventral f in-cl ipped f ish  circl es! for al l
beach seine sets.
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Figure i2. Fi t ted growth l ines and mean f ork l engths  mm! f or
recaptured l ef t ven tr al f in-c l i pped f i sh   squares! and r i gh t ven tr a i
fin-cl ipped fish  circ'les! from al l beach seine sets. Arrow indicates
intended hatcherv release date of fin-clipped fish  see text for
expl anation! .
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Live length
 mm!

Preserved 1 ength
 mm!

36

37

38

39

48

41

42

43

44

45

46

47

48

49

58

51

52

53

54

55
56

57

58

59

68

61

62

63

64

65

36,36,36
36,37,36,36,36,37,37,38
37,38,38,38
3S,48�S,38,39
48,39,39,39�9

45,45
47,46,47,46
47,47,48

49

51,49,58,58,51

53,53,53,52,'53
55,54,54,55,55,54
555545
55,5556,565
57,S6,57,S7,57
57!SS7,587
59,58,59,59

63,63

78

1.848.  pres. length! � 8.884 = 1ive length

8.995

65

Appendix l. For V. 1 engths  mm! and rel ationship between juveni 1 e chum
salmon measur ed 1 ive and af ter preservation in 18% formal in and 48%
i sapr opanol .



Live 1 ength
 mm!

Preserved 1 ength
 mm!

33

34

35

36

37
38

39

48
41

42

43

44

45

46

47

48

49

Se

51

52
53

54

55

56

57

58

59

6e

61

62

64

65

66

67

69

33 j 33 p 33

34,34,35,34,35
35,35,34,35�5
37,36,37,37,37>37
37,37,37
39,38,38
48,38,39
48

51,51

54

53,54,53,53
55,55,54,55,55,55,55
55,56$56$56$55$56f56$56$56$55
577,57,57,57,57,57
58,58,58,58
S9 ~ S9y58y59y598y59p59y58$59
68,68,61,68,59,68
6e,6e,61,61,6 <,6S,6e,61
68 ~ 62 y 62 ! 62 ! 62
63,62,63
63�4�3,63
65,65,65,
65�5,65
69

188

8.986  pres. length! + 2.126 = i ive length

8.997

66

Appendix 2. Fork 1 engths  mn! and rei ationship between juveni le chum
salmon measured 1 ive and af ter preservation in 95'' .ethanol .




