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INTRODUCTION

The Seattle District of the U.S. Army Corps of Engineers (COE) 1is
investigating the effects of The Grays Harbor Navigation Improvement Project
on fishes in Grays Harbor, Washington. The two primary areas addressed by
this study are the effects of habitat alteration and the potential for dredge
entrainment of juvenile lingcod, Ophiodon elongatus, and other fishes.

In September 1985, the National Marine Fisheries Service (NMFS) entered
into a cooperative agreement with the COE to conduct a bottom—trawl survey for
juvenile 1lingcod and other demersal fishes in Grays Harbor and the offshore
zone within a 2-mile radius of the entrance. The /-day study had the
following primary objectives: (1) determine the distribution and relative
density of juvenile lingcod in outer Grays Harbor and adjacent coastal areas
during October 1985, (2) determine if young-of-the-year (0+ age) lingcod were
emigrating from the estuary, and (3) determine the distributions and relative
densities of other demersal fishes in outer Grays Harbor and adjacent ocean

areasSe.

METHODS

Trawl samples were collected from 1 through 9 October 1985 at 30 stations
in Grays Harbor and adjacent coastal areas (Fig. 1) using an 8-m semiballoon
shrimp trawl. Overall mesh size (stretched) in the trawl was 38.1 mm; a
12.7-mm liner was inserted in the cod end to prevent escape of small fishes

and crabs. The fishing width of the trawl was estimated to be 5 m
(manufacturer's estimate). In the estuary, trawl efforts were generally 5 min

in duration; in the ocean, they were generally 10 min in duration. Sampling
was done during daylight at various stages of flood and ebb tides, including

low slack; average trawling speed (ground speed) was about 4-5 km/h. The



"G86T I92qO3D0 UT TMEBI] WO330q

u-g ue yatm pordwes seaxe ayl burtmoys seoae Te3lseodo jusdelpe pue ‘uojburyseM ‘IoqaeH sdexd JO def---"T aaInbrg

SIVW TR DILNYN

L

NV3IOO0
21410Vvd

9T ol & é
yoguvH SAY
=

e o "

l

7 L ] _-‘
- L]
iy ,
w . /
1 [ &
: . . .
- ”__ --u b *
’a .
0 L
0T A v
Aeg UlioON ¥ .
Y N - ¥
m } : A b
o \ ”

-------




distance traveled during each sampling effort was estimated using Loran-C
navigational equipment. Beginning and ending Loran readings for each station
are presented in Appendix A. Our greatest effort was concentrated in sandy
channel areas near tidal flats where juvenile lingcod had previously been
collected by the Washington Department of Fisheries.

Bottom salinities and temperatures were measured at each station using a
Beckman RS5-3 salinometer and proberl/ An Impulse-600 electronic depth finder
was used to measure depths.

Relative densities (expressed as number/hectare) of juvenile lingcod,
other demersal fishes, and crabs were calculated for each trawling effort
using catch data, the fishing width of the trawl, and the distance traveled.
Also, various community structure indices were calculated for each effort.
Diversity was calculated for each trawl effort using the Shannon-Weaver

Diversity Index (Shannon and Weaver 1963):

S

H= - ). PilogzPi

where H = Shannon-Weaver Diversity Index

P; = X,5/n (X, is the number of individuals of a particular
species in a sample, and n is the total number of
all individuals in the sample.

s = number of species.

A second diversity index, the Simpson Diversity Value (Simpson 1949), was also

calculated for each trawl:
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1/ Reference to trade names does not imply endorsement by the National Marine
Fisheries Service, NOAA.



Diversity values are sensitive to two components: the number of species
in a sample (species richness) and the distribution of individuals among
species (evenness) (Lloyd and Ghelardi 1964). Species richness (SR) was

estimated using Margalef's formula (Margalef 1958):

sr = (S-1)

In(N)
where S = number of species

N = total number of individuals at the station.

Species evenness was described using the Evenness Index (Pielou 1966):

;o —H
logZS

where J = Evenness Index

H = Shannon-Weaver Diversity Index

S

number of species.

At the beginning of the study, generally a subsample of at least 50
individuals of each species for each sampling effort was measured and
weighed. The remainder was counted and weighed as a group. As the study
progressed, it became apparent we would be unable to sample an adequate number

of areas because of the large catches of fishes and Dungeness crabs, Cancer
magister. This matter was discussed with the COE, and it was agreed that NMFS
could simply identify and enumerate demersal fish species (except 1lingcod)
when large catches were made; this compromise allowed NMFS to sample more
areas. Individual lengths and weights that were taken are not included in
this report, but a computer print-out is available upon request.

At the end of the survey, we attempted to collect lingcod using two set

lines rigged with unbaited colored jigs. The set lines were fished for about




1 h in the vicinity of Stations 11 and 17 (an area where lingcod had been

captured by trawling).

RESULTS AND DISCUSSION

Fifteen juvenile lingcod were captured by trawling (Appendix B); all the
juveniles, which were young-of-the-year, were captured in Grays Harbor (Fig.
2). No lingcod were captured in the ocean, nor were any captured with set
lines. Bottom salinities and water temperatures in the ocean and Grays Harbor
were similar; mean bottom salinity and temperature in the ocean were 32.8 ppt

and 11.5°C, and in Grays Harbor, 32.4 ppt and 10.2°C.

All the 1lingcod were collected in areas with a hard bottom, i.e.,
shell-cobble habitat near rocks in 9-15 m of water (Stations 11, 17, 23, 25,
30):; none were captured in sandy channel areas near tidal flats. Lingcod
densities at the five stations ranged from 3/ha at Station 23 to 18/ha at
Station 30 (Appendix B), with a mean density (five stations) of 1l.4/ha. At
each of the five stations, the lingcod density represented less than 0.3% of
the station's total density (fishes and crabs). Dungeness crab was the

dominant species at all five stations; other numerically important species

associated with lingcod included shiner perch, Cymatogaster aggregata; Kkelp

greenling, Hexagrammos decagrammus ; and English sole, Parophrys vetulus,

(Appendix B). Lingcod were captured during ebb tide at Stations 23 and 30 and
during flood tide at Stations 11, 17, and 25. Bottom salinities and water

temperatures in the areas where lingcod were captured ranged from 31 to 33 ppt

and 10° to 13°C.

In Puget Sound, it was observed that O+ age 1lingcod used open

sandy-bottom habitat wuntil October, moved offshore during October, and
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Figure 2.--Length frequency distribution of juvenile lingcod

captured in Grays Harbor during October 1985.




returned the following spring to occupy nearshore rocky habitats (Buckley et
al. 1984). More research would be required to determine the timing of a
habitat shift for juvenile lingcod in Grays Harbor.

Twenty—-eight other species of fishes and six species of crabs were
captured (Table 1). Dungeness crab was the most abundant species, with
estimated densities greater than 1000/ha at 14 of the 30 sampling sites. At
most stations, crabs 50-115 mm (carapace width) were the most abundant size
class, although crabs less than 50 mm were important at Stations 23, 24, 25,
and 30. English sole were captured at 2/ stations in 4-21 m of water;
densities ranged from 3 to 3,478/ha. Densities of English sole were low
within the entrance reach and in offshore areas north and south of the
jetties. Sand sole were collected at 18 stations in water depths of 4-21 m;
densities in both the ocean and Grays Harbor were relatively low and ranged
from 4 to 160/ha. Shiner perch were captured at 18 stations in 4-2]1 m of
water; densities ranged from 3 to 6,811/ha. Shiner perch were virtually

absent in the ocean catches, and highest densities occurred upstream from the

entrance reach.

There was variation among diversity values for the 30 trawling efforts

(Table 2). Diversity tended to be lower at the mouth (entrance reach) of the

estuary than in the area upstream from the mouth. The mean Shannon-Weaver
Diversity Index (H) and Simpson Diversity Value (SD) for the stations at the
mouth were 1.21 and 0.38, respectively; in the area upstream from the mouth, H
and SD averaged 1.89 and 0.60, respectively.

Much more research is needed before the lingcod community in Grays Harbor
can be adequately described. Intensive sampling throughout the year is needed
to define the distribution, abundance, age-class structure, and movements of

lingcod in the estuary and adjacent ocean areas.



Table 1l.--Species composition of fishes and crabs captured in

Grays Harbor and near offshore areas in October 1985.

Common name Scientific name
Spiny dogfish
Big skate
Pacific herring
Northern anchovy
Whitebait smelt
Night smelt
Longfin smelt
Larval smelt
Pacific tomcod
Bay pipefish
Shiner perch
Spotfin surfperch

Walleye surfperch
Snake prickleback

Saddleback gunnel

Pacific sand lance
Black rockfish

Kelp greenling
Lingcod

Buffalo sculpin
Red Irish lord
Pacific staghorn sculpin Leptocottus armatus
Cabezon Scorpaenichthys marmoratus
Unidentified sculpin Cottidae

Pricklebreast poacher Stellerina xyosterna

Speckled sanddab Citharichthzs stigmaeus

Butter sole Isopsetta isolepis
English sole Parophrys vetulus

Starry flounder Platichthys stellatus

Squalus acanthias
Raja binoculata

Clupea harengus pallasi
Engraulis mordax
Allosmerus elongatus
Spirinchus starski
Spirinchus thaleichthys

Osmeridae

Microgadus proximus
Syngnathus leptorhynchus
Cymatogaster aggregata
Hyperprosopon anale

Hzgergrosogon argenteum
-LumEenus sagitta

Pholis ornata

Ammcdztes hexapterus
Sebastes melanogs

Hexagrammos decagrammus
Ophiodon elongatus
Enophrys bison

C-0 sole Pleuronichthys coenosus
Sand sole Psettichthys melanostictus

Dungeness crab

Cancer oregonensis
Red rock crab

Cancer gracilis
Purple shore crab

Kelp crab

Cancer magister
Cancer oregonensis
Cancer productus
Cancer gracilis
Hemigragsus nudus
Pugettia producta

TOTAL

Hemilepidotus hemileEidotus

Total number

439
4
107

699
87

339
14
606
22172
128
2857
67

55
43

54

1286
1

810
15
295
57
325
2
68
5
469
129
2930

105
9948




Table 2.--Diversity indices for 30 trawling efforts done in

Grays Harbor and near offshore areas in October 1985;
the Shannon-Weaver Diversity Index (H) and the Simpson

Diversity Value (SD) are shown for each effort.

Station Location H SD
1 Mouth of estuary 0.10 0.02
2 Mouth of estuary 1.82 0.61

19 Mouth of estuary 1.27 0.41
20 Mouth of estuary 1.40 0.42
21 Mouth of estuary 1:.59 0.50
24 Mouth of estuary 1.08 0.32
3 Ocean 2+31 0.68
4 Ocean 3.23 0.86
5 Ocean 1.16 0.36
6 Ocean 1.96 0.65
7 Ocean 2.46 0.70
8 Ocean 0.00 0.00
9 Upstream from mouth 2.14 0.70
10 Upstream from mouth 2.28 Q. 72
11 Upstream from mouth 2.63 073
12 Upstream from mouth 2.05 0.69
13 Upstream from mouth 2.05 0.64
14 Upstream from mouth Lok 0.71
15 Upstream from mouth 2.01 0.67
16 Upstream from mouth 1.16 0.35
17 Upstream from mouth 1.99 0.57
18 Upstream from mouth 1.49 0.54
22 Upstream from mouth 2.217 Q.72
23 Upstream from mouth 1.72 0.57
25 Upstream from mouth 1.85 0.63
26 Upstream from mouth 0.88 0.27
27 Upstream from mouth 1.74 0.33
28 Upstream from mouth 2.49 0.80
29 Upstream from mouth 1.30 0.43
30 Upstream from mouth 1.80 0,93
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APPENDIX A

Loran—C Navigational Values
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Appendix A.--Loran C navigational values for the 30 sampling

stations (October 1985) in Grays Harbor and adjacent

ocean waters.

* - questionable Loran readings for this station

12

Station Beginning of trawl End of trawl
1 11834.3 28055.6 11833.6 28056.2
2 11833.9 28054.9 11833.5 28053.3%
3 11840.8 28057.9 11839.3 28057.7
4 11842.8 28057.2 11840.9 28057.3
5 11840.4 28050.7 11838.9 28050.7
6 11841.5 28049.9 11839.5 28050.4
7 11820.6 28056.4 11822.3 28056.1
3 11823.9 28054.9 11821.8 28055.3
9 11824.3 28063.0 11824.7 28063.1
10 11817.8 28064.1 11817.4 28064.5
11 11811.8 28063.8 11810.8 28063.9
12 11822.0 28062.8 11821.7 28062.5
13 11813.8 28064.6 11813.8 28064 .5%
14 11810.0 28066.7 11810.1 28066.7%
15 11813.2 28067.3 11812.4 28067.5
16 11814.0 28067.1 11813.1 28067.5
17 11811.6 28063.9 11810.5 28064.0
18 11807.7 28064.5 11808.9 28064.3
19 11830.7 28057.8 11830.5 28058.0
20 11823.9 28059.9 11823.2 28060.0
21 11817.5 28062 .4 11817 .2 28062.6
22 11807.4 28069.5 11808.6 28069.0
23 11824.3 28062.1 11824.9 28062 .4
24 11822.3 28060.9 11821.0 28061 .8%
25 11824.4 28062.0 11825.0 28062.3
26 11815.8 28065.7 11815.2 28066.1
27 11799.1 28072.4 11797.9 28072.7
28 11812.8 28064.0 11811.9 28063.8
29 11827 .4 28063.8 11828.5 28063.5
30 11824.2 28062.9 11824.9 28062.2



APPENDIX B

Physical and Biological Data

Physical and biological data for 30 stations
sampled in Grays Harbor and near offshore areas in
October 1985. Four community structure indices are
also included for each station; see Methods for a

brief description of the indices.
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STATION: 1
sear: S-m trawl
Dates 1 Oct 1985
Depth: 12.7 m
Bottom salinitvy: 33.4 ppt
Bottom temperature: 2.9
listance traveled: S5S6 m

Number No. Fer

—Pecles Cartured Hectare
Facific sand lance 1122 4255
el dreenlindg 1 4
“reckled sanddab 1 4
[lundeness crak 12 4.
TOTALS 1197 423064

H=0.10 J=0,03 5D=0,.02 5R=0.42
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STATION: 2
Gear:s S—m trawl
Date: 1 Oct 1985
[leprth: 15.89 m
Baottom salinity: 32.4 ppt
Bottom temperature: 3.9 L
istance traveled: 6428 m

Number
SPecCles Cartured

Faclific herrindg 1
Bay pPirPetish 1
Pacific sand lance 46
Pacific staghorn sculepin C.-
Unidentitied sculerin 2
Srpeckled sanddab 14
Endlish sole 3
-0 saole 1
=and sale -
Dundgeness crab @3
TATALS 146%

H=1.382 J=0,33 5SD=0.461 SR=1.73

15
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S TATIONS 2
sears: =-m trawl
Date: 2 (COct 1985
[Hepths: 2.2 m
Bottom salinitys 32.3 PPt
Battom temperatures 12.6
[listance traveled: 7946 m

Number Na. Fer

SPeCles Captured Hectare
=piny dodfish =2 =
Facific herring 1 -
Northern anchovy 1 =
Whitebait smelt P )
=rotfin surfrerch 4 10
Facific sand lance 1 3
Pacific stadhorn sculpPin 2 -
=peckled sanddab 20 =0
=and sole =3 =
Dundgeness crab 1 =
TOTALS =7 95

H=2.37 J=0,.71 Sh=0,48 5SR=2.4%

16



STATION: 4
LHears: S-m trawl
Date: 2 QOct 1985
Deprth: 11.0 m
Bottom salinitwvy: 32.% pPpt
Battom temperature: 12.3
[Distance traveled: &85 m

Number No. Per

Species Cartured Hectare
SPiny dodfish 1 ..
FPacific herrinsg & 18
Northern anchaovy & 13
Night smelt 10 29
Whitebait smelt 1 =
Facitic tomcod 1 3
Bay pPiprPetish 1 =
SPotfin surt+prerch 11 S
Pacific stadghorn sculpPin p. &
Unidentified sculprin 3 Y
SrPeckled sanddab 20 73
Endglish sale Z &
Starry flounder i =
Sand sole = 23
[lundgeness crab 4 26
TOTALS =7 290

H=2.23 J=0.83 $£D=0.86 SR=3.13

|




STATION: 5
Gear: 3S-m trawl
Date: 4 Oct 1985
[lerth: 14.3 m
Bottom salinitys: 32.28 PPt
Bottom temperature: 11.2 C
Distance traveled: 620 m

Number No. Fer

SpPecles Captured Hectare
sPiny dodgfish 1 =
Night smelt - 16
FPacific tomcod =& 114
sPotfin surtprerch g 22
FPacific stadghaorn sculpPin C. 10
inidentified sculrin 1 =
Speckled sanddab 47 14%
Butter sole 2 &
Endlish sole 137 435
Starry flounder | -
Sand sole 1 &0
Dundeness crab QRY =171
TOTALS 1258 3992

H=1.146 J=0.32 5D=0.36 SR=1.54
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STATION: &
Gear: S-m trawl
Date: 2 0Oct 1983

[epths: 21.3 m
Battom salinitys: #### ppt

Battom temperature: ##3#% I
[Distance traveled: 5546 m

Number No. Fer
SPeCles cartured Hectare
“Piny dodtish 1 A
Bid skate 3 11
Facific herrinsg 10 ok
Narthern anchovy L 11
Nidht smelt 125 450
Whitebait smelt = I
Pacific taomcod 142 ollZ
Bawv pPipPetish = 11
Shiner pPerch 12 43z
Facific stadhorn sculpin 2l ¥4
Fricklebreast roacher o 1=
=“peckled sanddab 13 47
Butter saole 122 43%
Endglish sole P&7 347G
-0 sole 1 4
Sand sole 1 £
Dundgeness crab 221 199
TOTALS 2957 10&40

H=1.%24& J=0.48 SD=0,465 SR=Z2.00

19




STATION: 7
Gear: S-m trawl
Date: 2 COct 1985
[lepth: 7.9 m
Battom salinity: 3Z2.% pPprt
Bottom temperature: 10.7 L

istance traveled: 500 m

Number No. Fer

SRPeECles Cartured Mectare
=piny dod+ish vi3 14
Northern anchovy = 340
Nidht smelt 198 792
Larval smelt &06 2424
Whitebait smelt 4 216
Facific tomcod S 232
Bavw pPirPefish s =
Spotfin surfeperch 30 120
Buffalo sculrin 1 4
Facific staghorn sculpPin 20 =0
inidentified sculein 1 4
sreckled sanddab 2 100
Butter saole < 20
Endlish sale a7 14%=
=and sole 14 o
[undeness crab 41 1464
TOTALS 1121 4724

=2.446  J=0.62 5D=0.70 5SR=2.1Z2

20



STATIONG
Sears
Dates
Llepth=:
Hottom
Baottom
[Jistan

-
o—m trawl
2 Oct 1985
“.1 m
salinity: 32.9 ppt
temPerature: 10,9 L
ce traveled: &11 m

SPeCles
Endliish sole
TOTALS
H=0,00 J=0.00 S0=0, 00

Number
artured

1

1

SR=0, 00

21

No. Per
Hectare

—
=

-
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STATION: 9
Gear: S-m trawl
Dlate: 3 Oct 1985
[lepth: 7.9 m
Battom salinity: 21.2 pept
Bottom temperatured: 12.5 C
Distance traveled: 259 m

Number No. Per

SPecCles Caprtured Hectare
Facific tomcod ot oY
Bay pPirefish 7 i
Shiner perch &b 211
snake pricklehback 7 T
FPacific stadhorn sculein 29 224
sPeckled sanddab 2% 224
Endlish sale 130 1004
Sand saole 1 =
Dundeness crak A o 1737
TOTALS 495 2854

H=2.14 J=0.62 5SD=0,70 5SR=1.29

22



STATIONS
Gear:
Dates
Depth:

10
o-m trawl
= et 1985

10.1 m

Bottom salinity: 31.4 ppt

Bottom
[listan

Mumber
SPecles Cartured
=rPinvy dodg+ish 20
Pacific herring 23
Narthern anchaoavy 157
Pacific tomcod 3
Shiner Perch o
Kelrp dreenling 1
FPacitic stadghorn sculePin 7
=peckled sanddab 13
Endlish sale 30
Dundgeness crab 121
TOTALS 400
=2.,22 J=0,69 Sh=0.72 5SR=1.30

temprperature: 12.4 C
ce traveled: 329 m

23

NG.

103
144
307
15
2
5
T
93
154
674

2037

Fer
Hectare




=TATION: 11
Gears 3-m trawl
[Date: 2= Oct 1985
llepth: 14.9 m
Battom salinity: 230.9 ppt
Bottom temeperaturesr: 12.7 C
[listance traveled: 333 m

Number Nao. Fer
SPeCles Cartured Hectare
=Piny dodg¥fish i =00
Northern anchavy AL 132
Facific tomcod PPt 123%
Shiner pPerch 245 1471
aPotfin surteerch - =0
Walleve surfrerch 1 &
sSaddleback dgunnel 29 174
Kelr dreenling =1 1264
Lindcod 1 o
Huttalo sculein e 336
FPacific stasdhorn sculprin 17 102
Cabezan 1 &
nidentified sculprin Y ChaT
=reckled sanddab 14 =S4
English sole 145 =71
Dundgeness crab 724 4.-4=
Cancer oredonensis 1 &
Red rock crab L 1%
TOTALS 1628 P77

24



STATION: 12
Gear: Z-m trawl
[lates 4 dct 1985

[lepthas =e7 M

Bottom salinity:s 32.0 ppt
Bottom temperature: 11.4 C
Distance traveled: 443 m

Number No. Fer

Specles cartured Hectare
=Piny dadflish & 2&
=hiner pPerch 1 £
FPacific sand lance 1 4
Buf+alo sculpPin 2 o
FPacitic stadghaorn sculpPin 11 4=
Unidentified sculrPin 2 '
speckled sanddab 26 112
English sole L 298
sand sale 1 &
[lundgeness crab =7 =76
TOTALS 206 =0

H=2.05% J=0.62 S5D=0.469 SR=1.6%

b




STATION: 13
Gear: S-m trawl
Date: 7 Oct 1985
Derpth: 9.1 m
Bottom salinity: 232.46 ppt
Bottom temperature: 10.0 C
[Nistance traveled: 250 m

Number
SPecles Captured

=SPiny dodtish &
Facific tomcod 4
Bay rPipefish 4
Facific staghorn sculpin 20
sPreckled sanddab 22
Endlish saole =4
Sand sale 20
[undgeness crab 144
TOTALS 24

H=2.03 J=0,68 SD=0.64 SR=1.24

26

NC‘- F'le r
Hectare

4%
32
¥
160
176
272
160

1152

2032




STATION: 14
Gears S-m trawl
Datesr 7 (COct 1935
Depth: 10.4 m
Battom salinity: 32.6 ppt
Bottom temperature: 10.0 C
[listance traveled: Z30 m

Number No. Fer

SRecCles Cartured Hectare
SP1iny dodgfish 12 P é
Facific herring = 272
Northern anchavy Pt 2064
Facific tomcod 7 S
=hiner rerch 1 o
Snake prickleback < 164
Facific stadghorn sculprin 13 104
“reckled sanddab 7 b
Endglish sale 128 1024
sand sole 2 16
[undgeness crab 127 1014
TOTALS 991 4725

H=2.17 J=0.63 S0=0.71 5SR=1.57

27




STATION: 15
Sear: S8-m trawl
Date: 7 Oct 1925
[lepth: 10.7 m
Bottom salinity: 32.4 ppt
Bottom temperature: 10.2
[listance traveled: 222 m

SPEC1lEes

=SPiny dodgfish
Facific herring
Northern anchovy
Pacific tamcaod
Bay pPipretish
snake prickleback
Pacific stadhorn sculpin
sPeckled sanddahb
Endlish sole

=and soale
Dundgeness crab

TOUTALS

Numbernr

Cartured

H=2.01 J=0.53 SD=0.47 SR=1.61

28

Noo. Fer
Hectare

=
171
L3
8

Y
117
S&0
27
1392

=

1667

44250



=TATION: 16

Gear: 2-m trawl
[late: 7 Oct 1985
Derths 4.2 m

Baottom salinity:s
Bottom tempreratures
[istance traveled:

SPeCles

SPiny dodgtish
Facific herring
Shiner rerch
FPacific stadhorn
Speckled sanddab
Endlish sole
Dundeness crab

TOTALS

H=1.1& J=0.41 3SD=

=1.1 PPt

11.7
CAC I |

sculrPin

>

Mumber
Cartured

29

NG,

&
&
s
-4
S
108
1033

12%7

Fer
Hectare




STATION: 17
Gear: 28-m trawl
Date: 7 COct 1985
[lepths: 13.4 m
Baottom salinity: 32.7 ppt
Bottom temprerature: 10.2 C
Distance traveled: I70 m

Number Noa. Per
SPecCles Captured Hectare
=Piny dogfish 111 &H00
Facific herring & 11
Northern anchavy 138 744
Night smelt 1 -
Facific taomcod 104 b2
Bay pirPefish & DL
shiner perch =04 1643
Spatfin surfperch = 27
=nake prickleback 1 D
saddleback dgunnel 7 C1s:
FKelp dreenlindg 24 130
Lindcod 3 16
Buffalo sculprin &1 =30
Red Irish lord 31 1468
Faclific staghorn sculrin 12 LD
SPeckled sanddab 1 <
Endlish sale 40 21&
[undeness crab 1540 8324
Red rock crab 14 76
Kelr crab 1 o
TOTALS 2406 13004
H=1.%92% J=0.446 SD=0,.57 SR=2.44
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STATION: 13
Gear: S-m trawl
Date: 3 Oct 1985
[lepth: S.2 m
Battom salinity: 22.0 ppt %
Bottom temperature: 9.9
Distance traveled: 252 m

Number Na. Per

SReCles Caprtured Hectare &
Facific herrinsg 1 &
Nor-thern anchaovy - 17
Pacific tomcod | &
Shiner prerch &
Kelp dreenlind = 28 s
Red Irish lord 1 &
Facific staghorn sculrin s =1
sPpeckled sanddab 9 =1
Endlish sale 130 7&7
Sand sole 1 &
Dungeness crab 242 1375 s
Furele shore crab 1 &
TOTALS 410 2230

MH=1.4% .J=0.42 5[D=0.54 5SR=1.38% &
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STATION: 19
Gear: &S-m trawl
Date: B Qct 1985

[lepth: 12.8 m

Baottom salinitv: 33.1 ppt
Bottom temperature: 9.2 C
Nistance traveled: 135 m

Number Na. Fer

Species Captured Hectare
Facific tomcod 1 11
Kelp dreenlind 1 11
Pacific stadghorn sculepin 2 2
srpeckled sanddab 15 162
Endlish sole 2 2L
Sand sole A4 43
Dundenaess crab 75 511
TOTALS 100 1082

H=1.27 J=0.45 $SD=0.41 SR=1.30



STATION: 20
Gear: 8-m trawl
Date: 3 Oct 1985
Depths =a. 2 M
Hottom salinity: 23.32 PP
Bottom temperature: 9.1 L
Distance traveled: 2 m

“pPecCles

=riny dodgtish

FPacific herrind

FPacific tomcod

Bavy pPirefish

FPacific stadhorn sculpPin
Sreckled sanddab

=and saole

[lungeness crab

TOTALS

Number
Cartured

OO N = = N

i

H=1.40 J=0.47 SD=0.42 5R=1.47

33
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STATION: 21
Gear: 28-m trawl
[Nate: & Oct 1985
[leprth: 123.4 m
Hottom salinity: 33.1 ppt
Battom temperature: 9.4 ([
listance traveled: 185 m

Number Nooo Fer

Specles Cartured Hectare
Pacific tomcod - =
Bay pipefish 3% De&2
Shiner pPerch & b
Saddlieback dunnel Z 2L
Pacific stadghaorn sculpin 44 43
Speckled sanddab 3 32
Endlish sale . 2
Dundeness crab 21 LLT

TOTALS 130 1405

H=1.5% J=0.,33 SD=0.30 5SR=1.44
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STATION: 22
Cear: S3-m trawl
[ate: & Dct 1985
Derpth: 10.4 m
Boattom salinity: 321.3 PPt
Bottaom temperature: 10,9 C
Distance traveled: 426 m

Number No. Per

SPeCles Cartured Hectare
=sriny dodfish = 14
Narthern anchovy = 14
Bay PiPeflsh -’ -
Shiner rerch < 42
=nake prickleback 1 o
FPacific sand lance e b T
Speckled sanddab 1 -
Endlish sole 13 et
Sand sole 3 14
[lundeness crab < P 244
TOTALS 150 704

H=2.27 Jd=0,68 SD=0.72 5R=1.380
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STATION: 238
Lear: S-m trawl
Date: 2 Oct 1985
Depth: 9.1 m
Bottom salinity: 32.6 ppt
Bottom temperature: 10.1 C

[listance traveled: S74 m

Number No. Per

SPpecies Cartured Hectare
Bid skate 1 C.
Bay pPirPefish 1 =
shiner perch 1 -
Walleve surfrperch 10 C
Snake pPrickleback 1 C:
saddieback dunnel 1 3
Kelr dreenling 131 6321
Lingdcod 1 3
Buffalo sculerin 41 1432
Facific stadhorn sculein 4y 14
Cabezon 1 3
SPeckled sanddab 22 77
Endlish sale 136 474
Dundgeness crabhb LES 2328
Red rock crab 4 14
TAOTALS 1073 3737

H=1.72 J=0.44 SD=0,57 SR=2.01
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=TATICHN:
Gears
[lates
Deprths
HBottom

L
S—m

= Oct 1935
2 m
salinitys

Baottom temperatur
Distance traveled:

12.

=PeCles

=P1lnv

trawl

dog+ish

Facific tomcaod

Shiner prerch
Walleve surfrerch

Kelrp dreenling
Pacific staghorn sculepin

Specklied sanddab

Endglish

sole

Sand sole
[lundeness crab

TOTALS

H=1.,03

J=0,32 5SD=0,32

I8
el o
&20)

PPt
S
m

Number
Cartured

P L O = O ) D D

=S0&

SR=1.,352

37

Na. Fer
Hectare

14
13
13
10
1%
3
127
10
&
%71

1185




STATION: 25
Cear: S-m trawl
[late: 9 Oct 1985
Depth: 9.1 m
Bottom salinity: 32.9 pPpt
Bottom temperature: 2.6 C
Distance traveled: 574 m

Number
SPecles Captured

Facific tomcad 1
Bay PirPefish 2
Shiner perch =18
Walleve surtrerch 18
=addleback dunnel 1
kel dreenlindg | 182
Lingcaod 4
Bufrfalo sculrin &0
Red Irish lord X
Facitic staghorn sculprin 10
“Peckled sanddab 16
Endglish sale 119
Dundeness crab 1281
Red rock crab 14
Cancer dracilis 1
TOTALS 22330

H=1.25 J=0.47 SD=0.,63 SR=1.7%
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STATION: 26
Gear: Z2-m trawl
Date: 9 (ct 1985
[lepths 10.1 m
Battom salinity: 22.0 pPPT

Battom tempPeratures Yo L
[listance traveled: 252 m
Number
SPeCcles Cartured
Facific tomcod 2
=hiner prerch 1
Snake prickleback Z
Pacific staghaorn sculein 21
“pPeckled sanddab 16
English saole =)
Dungeness crab 18 b
TOTALS 00

H=0.82 J=0.31 3SD=0.27 5R=0.%74

39

N‘:‘-

11

&

11
11%
71
224
2826

=408

Fer
Hectare




=TATION: 27

Gear: 2-m trawl
Nlate: 92 0Oct 1985
Derth: 10.7 m

=S0.5 ppt
10.8
CICICIN |

Rottom salimitys
Bottom temperatures
[Nistance traveleds

SpecClées

“Piny dodgfish
Facific herring
Northern anchaovy
lLondgfin smelt
Whitebait smelt
Pacific tomcod
Shiner perch
Srotfin surfrPerch
Wallerve surfrerch
Snake prickleback
Saddleback dunnel
Facific stadghorn sculpin
speckled sanddab
Endglish sole

Sand sole
Dungeness crab

TOTALS

Number

Cartured

1
15
14

&

200
1134

i

2
1=

2
16

3

212
12
=

1741

H=1.74 J=0.43 S5SD=0.53 5SR=2.01

40

Na. Per
Hectare

&

15
20
=4
=26
1201
&£811
1<
78
12
26
18
1273
78
492

10335



STATION: 23

Gear: S-m trawl

ate: 9 Oct 1985
Depth: 12.8 m

Bottom salinity:s

22.0 ppt

Baottom temperature: 9.1 C
Distance traveled: S74 m

SPeClées

=Piny dodgf

18h

Facific tomcod

Shiner pPer

Saddleback dgunnel

Kelp dreen

c h

ling

Number
Cartured

Facific stadghorn sculein

Endlish so
Sand sole

[lundeness
Red rock cC

TOTALE

H=2.4%

le

crab
rakb

J=0Q .75

=0=0,230 SR=1.32

204
124
166

-

=
-

29
70
2
227
1

=97

No. Fer
Hectare

711
&4 1
a7
=1
17
101
244
-
771

’
-t

=124




STATION: 29
Gear: S8-—m trawl
Date: 9 Oct 1985
Depth: 5.8 m
Battom salinitv: 321.5 ppt
Baottom temperature: 10.5 C
DDistance traveled: 215 m

Number Na. FPer

mPeCles Cartured Hectare
Whitebait smelt 1 &
Facific tomcad 2 13
Bay pPirPefish 3 1%
Snake pPrickleback C: 1%
Saddlieback dunnel 2 12
Black rockfish 1 &
SPpeckled sanddab 7 44
Endlish sole 4= 273
Dundgeness crakb 165 1048
TATALS 227 1441

l"l= 1 “ 30 '.J=0- 41 SD=O- 43 SR= 1 2 47
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STATION: 30
Gear: =S-m trawl
Dates <2 Oct 1925
Derpth: 9.1 m
Bottom salinitv: 22.5 ppt
Bottom temperature: 9.2 C
istance traveled: &35 m

Number No. Fer

SRPeCles Captured Hectare
Bay Pireftish < &
Shiner perch 73 213
Walleve surfrerch 21 &1
Saddleback gunnel 1 -
FKelrp dreenling =73 108%
Lindcaod & 18
Buffalao sculein 74 216
Red Irish lord 2L -4
Facitic stadghorn sculprin = o3
srpeckled sanddab ' 172
Endlish sale 13% v b P
Dungeness crab 1521 4441
Red rock crab 1& 47
TOTALS 2365 LHP05

H=1.30 J[=0.4% 3SD=0.35 5R=1.354
#
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