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June 2, 1955
REPORT ON THE 1954 TRAWL INVESTIGATION

The following report, compiled as a reference sourc¢e on the researsch
activities carried out in 1954, encompasses the various studies and problems
in which trawl personnel were involved. A summation of material published
in progrese reporb‘l is presented, along with a detailed analysis of interview
catch records by species, area, and depth.

THE SALES TICKET SYSTEM IN RESPECT TO THE WASHINGTON TRAWL FISHERY

A special study made during 1954 invelved a oritical examinstion and
corparison of sales ticket data with data collected from interview forms,
Statistical information from sales tiskets and mstohing interview forms were
compared for the period from April 1 threugh December 31, 1953, The random
sarple of interview landings and ntehiné sales tickets data included 159
boat trips, which landed 6,176,000 pounds,

Comparison of the total landings (Table 1) showed fair agreement
although several species were underestimated, A breakdown of the origin of
catch from sales tickets and from interviews is shown in Table 2. The Table
gives the percent of comparable catches for each area and species. The
sales ticket percentage given for any area should be compared with the added
total of all interview areas which are within the sales ticket region. The
diserepanoies for seven major species, Pacific ocean peroh (Sebastodes
alutug), Englieh sole (Parophrys vetulus), petrale sole (Zopeetta jordani),
Dover sole (Microstonrus paoifious), truecod (Gsdus macrosephalus), rockfish
(Sebastodes species), and lingeod (Dphdodon elongatus), are shown graphically
in FPigures 1 through 7.

A oomparison of the total fishing effort by area is shown in Figure 8,
It is apparent that the graphs indisate inordinate disorepancies betwseen the
two systems and the errors indicated in the origin ef eatch by sales ticket

q L]
are sufficient to preclude the use of these statistios for analysis of
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Figure 1 - Distribution of catech of Pacific ocean perch from sales ticket
and interview forms, (percent of total April - December, 1953).
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Figure 2 -“bistribution of catch of English sole frém sales ticket and
interview forms, (percent of total Aprili- December, 1953).



DIXON ENTRANCE

b

7

/£

-

¥
: : )
= -
> \
[ »
w \ Lj
-
z N\ :,‘,
) | -
T 1
o 5
5 E
& | <

| O
W u_
o | ©
< 2
© 6
a o
o o
40 30 20 I0 O 40 30 20 10 O©

PERGENT OF TOTAL

COLUMBIA RIVER

Figure 3 - Distribution of catch of petrale sole from sales ticket and
interview forms, (percent of total April - December, 1953).
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Figure 4 -~ Distribution of catch of Dover sole from sales ticket and
interview forms, (percent of total April - December, 1953).
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Figure 5 - Distribution of catch of truecod from sales ticket and interview
forms, (percent of total April - December, 1953).



DIXON ENTRANCE

L

ORIGIN OF CATCH - INTERVIEW
ORIGIN OF CATCH - SALES TICKET

16

praing o = -

17

40 30 20 10 O 40 30 20 0 0 ..o _ . __ [
PERGENT OF TOTAL COLUMBIA RIVER [\

Figure 6 - Distribution of catch of rockfish from sales ticket and interview
forms, (percent of total April - December, 1953).
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Figure 7 - Distribution of catch of lingcod from sales ticket and interview
forms, (percent of total April - December, 1953).
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Table 1 = Comparison of total satch, Sales Tickets ~ Interviews,

Species Interview | Sales ticket Sales tliaket Interview
Petrale sole 994,805 1,028,080 96.8 - 3.2
English sole 136,149 159,148 85.5 “lhe5
Dover sole 670,540 661,802 101.3 - 1.3
Rock sole 97 4400 97,912 9945 - o3
Starry flounder 17,188 18,800 9.4 - 8,6
Rockfish 855,265 892,050 95.9 = hod
Lingeod 313,000 302,577 103.4 - 3
Trusced 1,713,715 1,882,417 91.0 -
Ocean perch 1,157,985 1,150,959 100.1 - o1
Blackcod 102,485 113,040 90.7 - 9.3

Total 6,058,532 6,306,785 96.1 - 3.9




Table 2 - Origin of catch (percent of totel by species) as shown by sales tickets and
interview forms, April - December, 1953%.

Cozpareble Areas
Ll [ I1 | TIZ'IV | | v; VII
il a"‘f"z. %"'; 518 1 778 1913013 132 T13[l15
Petrale sole s | 18,6 43,6 745 W0k o 3,8
Keglish sols o | 48,8 22 3.5 = 22.% o 1.2
W sole i ™ ?.3 11'..9 3.7 07 o7 e deb mel N3 b 5 1
4 !
Dover scle s | Al. 117.9 beb 32, 3.7
Dover sole i 23.9 15'8 = | G 1 o0 “Ii?rl? I ¥ * 22,9 [11.1 2,5
i 1 4 -
Rock3ole s | 80,6 o7 o2 ko5 e LA
Rocksole 1 [58.1 | 8.2 33.2 ol od 3
. i |
Starry flounder s o2 4.8 e Ren
Starry flowder i o 5-2—[
Rockiish & | 255 36.5 | 1.6 9.5 25.9 N
Rookfish L0 B9 19D T2T9139 | k| X [15.8[ oL | oXI| 2.9] 8.9 [ 2.871 6.3 [4.3
Tm. {ﬁ ] 22. l;2.8 507 ‘ 28.8 -IB
True €cd i 13.2 17.6 3‘;.0 oi 03 { ‘1‘2:7 ol 105 » 1?1 <0 503 01
Lingcod s | 19.8 ' 86.1 9.3 341 7.
Lingeod i Vol 1131 [ 25,07 3| o218 10,2 o1 1.0 23.7] 6.9 | 6.5 19| o1
Blackeod 8 30.7 6.0 59 . 0 56o5 8
Blackeod 2 | 12,5 | 4.2 | el o3 | 25 15.6| 25,9 [25.8 | 8,7
Tt Pt Pains) SEmes S !
Ocean perch 8 | 51.4 [ 14.9 | 11,6 _ 18.7 o ode  Feder e U5
Ocean perch 4 | .7 |43 A | ®3[ e I 7.6]2:0 I

# 8 » sales tickets; i g interview form,




abundance treands,

The Washington interview system wes petterned after a similar systea our.
reatly belng used by the Fisheries Resvarch Board of Canada for the British
Columbia trexl fishery, Interviewing of veseel landings was considersd neces-
sury to cbtein essential date nesded for proper msnagement and study of this
fishery, Sales tickets, which hsve previously been used to fllow sbundance -
trends for trewl spesies, epparently do not offer sufficient information en
the effert axpended by sres or by speciss. Sales ticket areas, which usually
innlwde a mumber of fishing banks, often have little biclogical significanse
and are in gmnoral too bread to follow changes in abwndance of individwal
stocks or populations. The sales tioket system aleo lacks the persomal contact
which is nesded to detect clunges in fishing teshniques, economie trends, and
buying prastices. Because of the limitations of salee ticket data for use in
bioclosical studies, the interview system wae initinted in April, 1953 %o
supplement these records with data needed to analyse flnotustions in tyead
landinge,

A tatal of 18 different offshore areas 1s used to record the origin of
travl catzches on interview forme as compared with eight major statistical areas.
Sales ticket areas and the equivalent interview areas are shown in Pigure 9,

To obtain a better sraphic illustration of the individusl interview areas,
charts were made outlining the boundaries of the offshore grounde, If an
interviover were in doubt as to the origin of the catch the graphs ware shown
the siipper and the aresa of catoh polnted out, The interview areas are shown
in Figures 10 through 16,

During 1954 & total of 771 vessel's landings were sampled with an
estimated catoh of 29,181,962 pounds. The mmber of interviews, landings, and
estimated sa pled eatch is showm in Table 3, Prom the retio of landings, and sampléng



SALES TICKET
AREAS FOR ORIGIN OF CATCH

I HECATE STRAIT

6. NODTKA SOUND / g

7. ESTEBAN POINT v (6) NOOTKA SOUND
8. UCLUELET (7) ESTEBAN

9. BARKLEY SOUND

10, MILE BANK

11, ggunsuan (8) UCLUELET
12, CAPE FLATTERY (9) BARKLEY SOUND
13, UMATILLA v (10) 40 MILE BANK

I
VIII\(16) GRAYS HARBOR
(17) WILLAPA BAY

L. QUILLAYUTE (11) SWIFTSURE
15, DESTRUCTION N CAPE FLATTERY
16, - 17. GRAYS HARBOR, WILLAPA (13) UMATILLA

ViI———— (14) QUILLAYUTE

(15) DESTRUCTION

II QUEEN CHARLOTTE SOUND
III CAPE SCOTT (QUATSINO SOUND) HECATE O
IV  CAPE COOK STRAIT
V  LOOKOUT ISLAND TO PORTLAND POINT I (1)
(CLAYOQUOT SOUND, NOOTKA SOUND)
ESPERANZA AND LENARD IS. o
VI CAPE FLATTERY
( 40 MILE BANK, SWIFTSURE, UMATILLA,
AND BARKLEY SOUND)
VII CAPE JOHNSON TO CAPE ELIZABETH
(QUILLAYUTE AND DESTRUCTION) QUEEN CHARLOTTE ©
VIII CAPE ELIZABETH TO CAPE SHOALWATER SOUND II (2)
(GRAYS HARBOR, WILLAPA & SOUTH)

CAPE scorT 111 (3)
1., HECATE STRAIT
2. GOOSE ISLAND (QUEEN CHARLOTTE SOUND) IV (4)CAPE COOK
3. girn SCOTT
4. CAPE COOK
5. ESPERANZA INLET (5)ESPERANZA

[

Figure 9 = Comparative fishing areas - sales tickets - interview,
1953
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intensity, and also from supplementary data received from the Washington Trawl -
Associatien, s total estimated catch for the year wae computed (Table 4),
Table 3 « Sampling by month of otter trawl landing, 195L.

Month Aandings sampled Mﬁ% Pounds
January 5h 33 47 42 1,563,795
February 52 19 66 43 1,913,365
Napah 35 8 126 87 4yOTh 93k
April 12 3 & 70 2,543,095
May 12 3 8 59 2,882,517
June é 2 56 bh 2,117,274
July b 3 6 Y] 2,295,4T0
August A4 [ 66 2 2,843,387
Septeber 6 3 69 62 3,383,053
Ostober 15 6 7L 58 2,269,450
November 3 7 76 60 1,772,086
Deoexber 65 2 62 A2 1,623,571

Total 297 13 e 658 29,181,998

A brealdown of estoh for all species combined, houre fished, and oateh per
hour by interview area has been compiled in Table 5. The produetive index hy\
area has been established to better interpret the cateh per hour r.huonshi;;\\f‘\
between the various fishing banks., The productivity index for any ux-omi is equal
to the eatch per hour for that ares divided by the gatch par hour for all sxeag
gombined, Areas with low productivity index readings are those adjscent te the
Washington coast while the areas having high productivity index readinge are
those producing good catches of truecod or Pacifioc ocean perch, A gmphic
depiction of the effort and cetoh in areas fished by Washington trawlers is showm
in Figure 17, while the relative productivity index is shown mf',i?iguk 18.
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Table 4 « Estimated 1954 trawl landings from interviews,

Food Fish
, Species __Outside Ingide Total $ Value
Truecod 12,900,000 620,000 13,520,000 540,800
Lingood 2,040,000 50,000 2,090,000 104, 500
Blaockeod 370,000 370,000 29,600
Redroek 1,990,000 40,000 2,030,000 81,200
Blackroak 620,000 55000 625,000 25,000
Mixed reak 1,890,000 50,000 1,940,000 77,600
ER—— 7,000,000 7,000,000 280,000
Petrale sole 3,660,000 3,660,000 329,400
English sole 3,170,000 600,000 3,770,000 263,000
Dover sole 1,705,000 25,000 1,730,000 86,500
Rock sole 520,000 40,000 560,000 22,400
Flounder 510,000 190,000 700,000 28,000
Miscellaneous 100,000 100,000 200,000 10,000
Total 36,476,500 1,695,000 38,195,000
Mink food and
serapfish kL, 500,000 55,000
pA R

"~~;\m July ;9«51{), & system, devised with the aid of the statistical seotion,

was initisted whereby all numerical information collested on standard interview
forms would be tabulated onto I.B,M. cards, The I.B,M. system, pleced in -
epont!.cn in July, ‘%“.,producos monthly summaries of (1) eatch by species and
hou;umfiahod; (2) total catch by speciess (3) oatch by depth for significant
catohes¥%; (4) eatoh by boat. A mumber of other reports will be pmcoss@ at
the end of each year, whish will allow more time for analysis of trawl di;;ta..
From July 1 to Decamber 31, 1954, & total of 2700 I.B.M. cards was punched to

accommodete trawl date and it 4is estimated that 7500 cards will be used l‘;‘Ln 19554
#Any species catch representifig 25% oF more oY total catch in area being fished.
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Table 5 - Bwmary of ostoh/effort date and productivity ind. . !
trewl landings (all species cambined) based on interview..

Area “Cateh |Hours fished | Oatoh per hour | "roductivity .
Heoate Stredt | 4,900,000, 2,258 2,170 1.8
Goose Islard | 8,919,000 4,97 1,793 1.5
Gaps Soott ' 3,210,000 2,328 1,379 1,18
Cape ook | 28,000 29 %5 ' .80 :
| Eeperansa | 1,100,000 1,058 1,040 +86 |
| Nestxa | A20,000 226 1,88 1.55 |
| Esteban | 3,800,000 2,778 1,38 1.1 |
| Usluelet 8,000 348 w2 83 |
| Bariley Sound 9,000 104 2,39% 1.99 |
| L0 Kile 1,912,000 1,59 1,199 .99 y
| Swifteure 426,000 307 1,386 1.15 |
;' Cape Flattery | 2,228,000 2,498 892 o
| Umatslla 4,700,000 4,348 1,081 89
CGuillaywte | 2,144,000 2,647 810 67
I Destyustion I 1,819,000 2,62 694 .58 .
| Oraye Herbor | 54,000 100 547 46
buget Sound | 1,695,000 3,538 79 W0 |
mm- - 236,000 e — —
Total 138,293,000 | 3175 | X 1,200 1.00 _

"
Catch per hour all areas, 195h



CEERAL INFORMATION oN THE 1964 FISHERY
During the year, the landings were the largest reported since 1945. A
total of 116 vessels participated in the fishery although a fair portion of
these were astive for only a short period (a list of boats known to have made
trawl landings in 1954 is given in Teble 6). Washington trawlers fished from
the Columbie River north to S. E, Alaska, a distance of over 700 miles.

During the past several years the Washington trawl fleet has developed
offshore deep-water dragging. Prior to 1950 practically t.he- entire fleet
fighed at depths between 10 and 100 fathoms. The offshore expansien resulted
from the discovery of Pacific ocean perch grounds and the development of the
“persh® market while the innovation of Loran and cther fish finding devices
substantially aided the efficiency of deep-water fishing. Deep-water trawling
which has progressed steadily has been watched closely during the past two
years to obtain information on the stocks under exploitation. An analyeis of
the July through December interview data as summarized by I.B.M. s!®ws that
33 percent of the sampled catch was caught in depths below 100 fathoms,
(Figure 19). The exploitation of deep-water fish is mainly predicated on
Pacifio ocean perch; however, good catches of Dover sole, petrale sole, and
red rockfish are also made on the continental elope.

The effect or future effect of deep-water fishing necessitates a know-
ledge of the populations or stocks being exploited on the various ground and
their seasonal vertical depth distribution. An analysis of the interview data
and past catch records regarding the quantities an% distribution c;f eatchea:)

from below 100 fathoms sheds some light on conservation and management aspects

of the fishery. Pacific ocean perch accounts for the majority of fish poundage

landed from depths below 100 fathoms, spproximately 7 midlion pounds caught in
1954, The remainder of the deep-water harvest, about 4,000,000 pounds,

consisted of petrale sole, Dover sole, red rockfish, and blackcod.
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Table 6 « Boats making trawl landing in 1954.

Albany
Alds Bo
Alom
Alrita
Aleek
Anna A,
Ann B,
Arlice
Arthar H,
Avalon

Barbara Ann
Barbara Se
Betty Jane
Blaneco
Bonnie Ce
Bobetta
Brisk
Brookfield

Chelsea K,
Cll.\ldi. Ho
Confidence
Crusader

Daisy
Dakota
Duchie G.

Eloise III
Emblem
Emily Jane
Esperanto
Estep
Evening Star

Ev.lyn c °
- Escel 1Y

Famous Maid
Penwieck
Frigidland
Frostland

Gallant Maid

Gem
Gladiator

-9-

Grizzly II
Cuide

Harmony
Heather
Helen W,
Hercules
Hydah

Jeanette P,

Karen T,
Kristing

LaConney
Lady Olgs
Leading Lady
Lemes

Lemes II
Little Yank

Lituya
Loreng

Majestic
Mariner
Marie II
Martle
Midway
Mildred
Mitkoff
Morning Star
Mylark

Nestor
New Elida
Newport
Nick C, IIX
Nins B,

Northern Light

Notre Dame

Opal

Pacific Breeze

Paradise
Panther

Paragon
Patricia Joan
Paul Iu
Plover
Point Defiance

Radio
Regina

Rio Del Mar
Roberta

Santa Maria
Sea Fort
Sehéme
Shushartie
Sockeye
Solta

5t ° JOhn
St, John II
Sogn
Soupfin
Bunlight
Sunset

Sunmvard
Sunwing II
Suean

Tagaloff
Thoreen
Theresa 3,
Thomas J,
Tm M.
Tongasse
Tordenskjold
Tulip

Victory Maid
Vemmon
Vigorous
Voyager

Western Flyer
Western Maid
Western Sun

Yaquina
Zarembo II
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The Paeific ocean perch fishery is being carried out at depths entirely

below 100 fathoms, The depth distribution for commercial exploitation ranges
from 100 to 160 fathoms and this species apparently has no inshore component
population, as stocks are not found on the adjacent shallower banks, The
"perch® fishery was first exploited by Washington trawlers in 1950 and is
still in a phase of dwelopmrrﬁ, exploration, and expansion. The full pot-
ential of the fishery is unknown and over-fishing i1s not apparent from
catch records,

Tagging axperiments (see section on petrale sole) have indicated that
the petrale sole taken in deep water are in part, at least, composed of fish
which are exploited on the inshore grounds and the cateh per effort data
indicates & high vulnerability on the deep-water banks, Since 1948 there
has been a steady decresse in the cateh of petrale sols and the recent
discovery of the deep-water winter petrale banks has intensified the effort
expended in harvesting this species. A complete summary of the doep-water
petrale fishery is discussed in the section on petrale sole.

Dover scle 18 a species which has not generally been utilized by
Washington fish processors. Only in the past several years has any quantity
of this species been Zanded by Washington boats, and interview data shows
that most Washington boats avoid taking this species,

The extent of isolation or mixing between blackcod in deep water and
those on the shallower banke is not known. Pacific Marine Fisheries investi=
gations have shown indications of over-fishing on this sre cies and trawl
catches have shown signs of over-fishing during reecent yesrs,

With the exception of petrale sole, the desp-water fishery hass not
developed any serioue conservation or trawl management problems. The fishery
1s mostly predicated on species which are not found on the inshore grounds
or species which have not been actively exploited. Actually, the fishery has

reduced the effort expended on the inshore grounds,

Ay
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MARKETING TRENDS

The 1954 increased landings resulted from a strong market demand for
both Pacific ocean perch and truecod. The inception of fish sticke in 1953
found a ready consumer demand which resulted in unlimited landing of truecod,
The majority of perch sales resulted from U, S, Army orders; however, domestiec
sales also increased on the west coast. The mein ports of landing have
continued to be Bellingham end Seattle, although fair quantities have been
landed at Anacortes, Everett, and Aberdeen, In addition to the fish deslers
in these localities, trawl-caught fish is also shipped by truck from various
coastal areas (Neeh Bay and Blaine). Bottom fish processors, by port, are
listed balow:

Seattle
Eardly Fish Company Pler 62
Main Fish Co. Pler 49, Box 3092
Northwest Figheries 15th N. W, and Shilshole
San Juan Fish Co. P. O, Box 30“
Seattle Seafood, Inc. Pler 61
Sea Port Fish Co. Pier 57
Bellingham
Bornstein Fish Co. P. O, Box 188
Dahl Fish Co,. 601 West Chestnut
May Sea Food 1206 Central Ave,
Everett
Chase Sea Foods P. 0. Bax 216
Anacortes
Skagit Fisheries P. O, Bax 275

In addition to the regular food fish producers, reduction plants handle
screp at Tacoma, Lverett, Blaine, and Anacortes.
Tacoms

Puget Sound Hendering VWorks 8317 Tyler St. S. W,
Carstons Packing Co. 1623 Last Say St,
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Everett

Puget Sound By-Products Box 651
Anacortes

Skagit Fisheries. P, O, Box 275

Jo E. Trafton & Sons Bax 340
Blaine

Blain Fish Products ' Blaine, Wash.

ANALYSS Y s PCow
The tabulation of data obtained through the trawl-interview system aids

in determining the importance of trawl banks and the relative poundage of
various specles which they contribute to the total trawl estch, In an evaluation of
of trends in abundance levele, it is necessary to treat each species and each
stock oi- population as an entity, For most species neither tagging nor
morphometric data have been obtained to establish the identity of separate
stocks; however, in many instances tentative stock identification may be
made by studying the geographic origin of the catches. A preliminary sep-
aration of the populations of each spesies under exploitation has been attempted
with the 1954 data, An analysis of species contribution by ares, pmbab]a&\
stock or populations involved in the fishery, and related biological and
statistical data follows,
Petrale Sole (Eopsetta .jopdani)

Petrale sole ranked fifth in poundage i3,660,ooo lbs.) and second in
value ($329,400) for trewl-csught fish during 1954 The major petralu
producing grounds were Esteban, lecate Strait, and 40 Mile Bank, with fair
catches being made at Cape Scot{ and Esperanza (see Table 7 for catch/effort
data)s The major production from most of the banks is made in relatively
short periods which show little ohronological consistancy when compared: om a
coastwise basis, Table 8 gives the monthly production of petrale sole from
the major producing areas. The lack of any seasonal coastwise trend for

petrale catches and the short period of productivity for these areas suggeste



migratory stocks are being exploited.

recent tagsing work.
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Thie is partially substantiated by

Table 7 - Summary catoh/effort data and productive index® - 1954

trawl lasdinge ef petrale sole,

_ ' Produetive Significant®#

o Ares Cateh | Hours |C/H (1bs,) index em. |
Hecate Strait 647,500 | 2,258 287 2:49 1,509
Goose Island 184,160 | 4,974 »” 32 39¢

| Caps ot 262,200 | 2,32 | 108 91 291

| Cape Cook 13,360 29| 460 03 —
Esperansa 252,980 1,058 239 2,07 555
Nootka 31,790 226 10 i 1.2 300
Esteban 1,164,920 | 2,778 | 419 ; 3.64 | 1,150
Usluslet 135,400 | 38 389 3.38 : 420
Barkley Sound 14,950 0 | W L ! -
40 Mile 496,220 | 59 | m | 2m0 | 599

| Svifteure s,9% | 3071 e | L § 236

| cape Plattery | 91,20 | 249 A 261

| Unatills 20,00 | L8 | 5 T 288

: Quillayute 55,780 | 2,647 2 18 4 —

% Destruction 45,220 | 2,621 17 * 15 E 1100

| Crays Harbor T340 | 100 | 73 .63 ,* —

E Inside 200 | 3,538 ! -— e —

—_ Total 3,660,000 | 31,756 | 115 — | o

* %M&M
verage catch per hour (all aress)

#¥ petrale sole in cateh represented 25 or over of total fare made during
partieular effort
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Table 8 = Catch by month of petrale sole for major production areas, 19%4,

Month Esteban flecate Strait, 40 ¥ile | Cape Scott Lisperanza

January 71,520 - - 400
February 15,350 - - 30,030
March 587,240 - - 42,650 39,570
April 415,380 - - 4,670 60,070
May 9,340 4,670 2,000 6,670 126,800
June 660 22,070 8,140 24,760 260
July 6,070 - 51,390 34,170 10,940
August 40,070 571,740 39,580 9,610 8,670
Sept enber 1,860 43,690 159,090 31,690 -
October 2,530 2,000 225,280 11,340 6,670
November 11,080 3,330 10,740 37,240 -
Decenber 33,820 - - 8,970 -

Total | 1,164,920 647,500 196,220 | 22,200 | 252,980

Depth Distribution

The petrale sole may inhabit depths from a few to several hundred fathons,

During the summer and fall month the most productive depth lies between 31 and

60 fathoms (Figure 20), with the strata between 51 to 60 fathoms yielding the

largest poundage. Actuslly the indicated vertical distribution of the species

varies between the major producing areas or grounds, and although the greatest

inshore harvest of the species occurs between 51 and 60 fathoms, better

catches of petrale sole from 40 Mile Bank are made between 31 and 4O fathome
(Pigure 20-B). The vertical distribution graph for any partieular area may

be affected by this type of bottom and the trawlability of the grounds. During

the late fall and winter months inshore catches are slow,

The ma jority of the
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adult fish evidently seek deeper water for their spawning activities and are
found at depths ranging from 1,0 to 220 fathoms, The catcheé, indicated on
Figure 20-C, are mostly from the Esteban Deep and were caught during the
winter and early spring months.

ESTEBAN DEEP STUDIES

During the past year the trawl staff has been engaged in a study of a
deep-water petrale stock off the west coast of Vancouver Island, The fishery,
discovered in March of 1953, has been decoribed in the past two progress
reports. The "Estebsn Deep" was considered wnique because of the depth at
which the petrale sole were caught (160-220 fathoms) and because of their
extrems vulnerebility to the fishery. In 1958 six bosts landed 250,000
pounds of petrale sole from the Esteban grounde in about three weeks. By
March, 1954 many of the Washington trawlers added more cable to their drums
end during the msme three week period (March 20 - April 10) close to 900,000
pounde were landed.

Biologists and fishermen were conserned with the possibility that the
fishery was a component of inshore stocks which supported the sumner petrale
fishery, To obtain more information on the Esteban petrale stock a ecoperative
tagging program was carried out with the Fisheriee Research Board of Canada,
Between April 9 and 11 a total of 1,795 tags were released at depths between
200 and 205 fathoms (charter of M/S Heather).

Previous tagging work cerried out by Canadian workers along the west
coast of Vancouver Island and in Hecate Strait has shown that at least a portion
of the Esteban fish were being drawn from the more northern grounds in Queen
Charlotte Sound and in Hecate Streit (Figure 2). The results of the Canadian
tagging experiments were reported in the October, 1954 Progress Reports of the
Pacific cosst stations, All Esteban recoveries of Cansdian tage were :E'b\leaaod
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Figore 2, umber of Canadian tagged petrale scle released at
indicated areas and racovered in 'Tsteban Deep'.
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north of the recovery srea with the majority having been released in the Queen
Charlotte Sound - Hecate Strait area. This wae surprising as greater tagging
intensity was carried out south of the recovery srea (4O Mile Bank) and none
of these tags were recovered at Eateban,

Results of the cooperative CanadianwAmerican tagging showed a reverse
direction back towards the Quesn Charlotte - Hecate Strait region (Figure 22).
Only two tags were taken south of the Esteban area, If the recoveries were
shown in relation to the total petrale catch by area (eince the time of tagging)
the northward trend is etill apparent, Tag recoveries tend to indicate a
cyoclic migration of the petrale population along the Vancouver Island ceast,
moving south during winter months and north in the spring.

Only fourteen tags were recoversd from those released at Esteban (as of
December 31, 1954). A heavy tagging mortality was suepeoted during tagging as
the flsh seamed to be in distress after release; however, the low resovery
may also indicate that the Esteban stock is not heavily exploited on inshore
grounds, Further information regarding this assumption collected during the
1955 sesson.

The vulnerability or availability of the Esteban stock during the 1954
season was approximately twice that of any of the other mejor pstrale producing
sreas with the axception of Hescate Strait (Pigure 23). The high availability
of the Esteban stock seems to result from close schooling of spawning fish,

A study of market samples have shown that almost the entire Esteban catch was
mature fish,

Length frequency measurements have besn made for petrale catches sampled
from 4O Mile Bank, Esteban, and Hecate Strait, and the frequency curves from
these areas are graphically compared in Pigures 24, 25, and 26. 'The Esteban
and Heoate Strait eamples show the most similar type curves although the
Heoate Strait curve has shifted to the right. This may be the result of spring
and summer growthe Both Esteban and Hescate Strait samples show an absence of
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emall fish compared with 40 Mile samples, These data support the tagging

results which indicate the Esteban, north coast of Vancouver lsland, and

Hecate Strait fish belong to the samp population.

Those fish caught on 40

Mile Bank and Umatilla are probably of different origin.

Washington landings of petrale sole reached a peak in 1948 when 6

million pourkie were landed,

Since 1948 the total catch has declined steadily

until 1953 when #lightly over 2,000,000 pounds were landed (Table 9). The

1954 landings are estimated to be 3.5 million pounds, of which 950,000 pounds

were caught in the Esteban Deep,

Table 9 - Washington sole landingg by epecles.

Species| 1948 | 1949 | 1950 | 3951 | i9ss | 1953 | iggk |
English| 5,497,359] b, 704,273 4,186,152 4,824,120| 4,789,484 2,676,277 5,010,027
Petrale| 6,185,462| 4,870,315 4,422,827 3,405,773 3,382,051 2,445,308] 3,606,129
lDover 982,690| 1,598,686|1,316,450| 1,910,016|
Rocksole L90,194| 1,k20,966] 388,374 522,341
Sand 79,000 76,694 51,748 45,849
Rex 3,405 17,770, 5,841 7,723
Butter 100 12,870, 14,055 79,487
Other 530,180, 249,271 424,186 5,8931  bLA3,50h; 358,27 304,299
Total |12,213,00L 9,823,859 9,033,165/ 9,791,175 H,?h2,0251 7,256,800|11,h85,87{1
Notes Sole landings were not separated by species prior to 1948. For 1948,

1949, and 1950 the separation of dover, rock, sand, rex, and butter sole
was not considersd reliable and they are therefore shown under "other

category,
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Tagging results indicate that a cyelic migratory pattern, north in the

THEORETICAL MIGRATORY STIMULI

spring and south during winter, oocurs with the Esteban - Hecate Strait petrale
stock, The reasons for this extensive movement is not apparent from axisting
biological and oceanographic data; however, sufficient data have been gathered
to speculate as to the stimuli whioch may activate this movement.

The Esteban petrale stock :I.li an aggresgate of mature spawning fish, The
fish are highly concentrated in a confined area approximately 6 miles long and
one-half mile wide., The majority of the fish have been caught at depths
ranging from 160 to 220 fathoms, with the maximum production occurring at
about 200 fathoms. Bottom samples observed by trawlers have indicated a
blue-gray mud or clay type of bottom,

Has this petrale stock moved some 50 miles to the south to locate a
physical and chemical envivemment which is optimum for the survival of the
young, or has the migration occurred to assist prevailing oceanographic cone
ditions in the distribution of the progeny back to the habitat of the adult?
Perhaps it 1s a combination of these factors. Superficially it would not seem
that the Esteban region would offer physical or chemical oceanographic cone
ditions which differ greatly from those found in many areas elong the
continental slope off Vancouver Island or in Queen Cherlotte Sound. There are
many regions closer to Hecate Strait at comparable depth levels which seem
to offer a like enviromment. The wide geographie distribution of the species
and its spawning range makes it doubtful that a rather isolasted ecritical
physical end chemical enviromment is a prerequisite to successful spavming,
However, since several other deep-wster petrale spawning grounds have been
located at dspths between 160 to 220 fathome, a density -~ temperature
relationship may be a requirement for the optimum development and survivel of
the pelagic egge The possibility that the southward migration occurs as a
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» fyrom an atterpt by the adult to compensate for ocean drift also seems

ant to the various petrale stocks must oscur by one of several

1) spawning may ocour on the banks along the Continental Shelf
_ oA N6 movemant by the adults to compensate for ocesn drift, €he pelagic
egg being at the merey of ocean currents. Those that survived would move
inshors and commenee their littoral eJd.a'e.anco miles from parent banks
{aocording to the prevailing drift and time of development). Reoruitment to
individual stooks would be a hetrogeneous mixture derived from any number of
spawning grounds. Hense, the perpetuation of any partisular pepulation would
depend upon the suecessful spawning of other gtocks, In this inetance, nature
would seemingly have developed an inefficient method of maintaining the
fishery. (2) Spawning may ocour on many of the inshore bsnks with no compen=
sation by the adult for current drift, but with a subsequent migration by the
young back to parent areas, Results of tagging experiments indiscste that
spavning ocours (st times) conslderable distance from the adult habitat.
(3) Spawning mey oecur in pestricted predetermined regions which are geograph-
jeally located to take adventage of prevailing curreats and aid the recruit-
ment of young %o the sdult stocks general geographie range. A study of the
current pattern along the west coast of Vancouver Island in March (from
Rpte of Int, Fish Comm,) shows a northward movement of the surface waters into
Heeate Strait. In this case the young of the Esteban spawn would be carried
toward the Gueon Charlotte Sound - Hecate Strait region.

The period of development, pelagic existance, and vertical depth distri-
bution of the young are unknownj however, this rythmic mevement would seem a
logical method of perpetuating the stock by receiving maximum benifit from the
spewn deposition. If this theoretical relationship exists then the various
stocks would daupay a degree of independence from others and the population

size would be related to the swcessful recruitment of its own progenye. A
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migration of this type would not differ essentially from that shown by salmon

to a parent stream or by the Atlantic eel to Sargasso Sea,

MANAGEMENT

Due to the declining petrale catches during recent years fishermen have
suggested restrictions to protect the Esteban stocka, Several facts seem to
support fishermens' claims that protedtion is neededs (1) a declining catch
although the effort has increased during the past year; (2) greater vulnera-
bility on the spawning groundsg (3) an added fishing intensity on a stock
which is evidentdy declining., The restricting the petrale catch and theraby
deoreasing the total take may be succeseful in two ways. It could prevent
reducing the spawning stock below its ability to maintain the fishery, and 1t’
could help to restore the seed stock if this condition already existws.

A suggested restriction which would aceomplish & degree of protestion
would be a percemtage limit on landings during the winter period of high
availability., This would curtail the total effort expended toward this species.

ENGLISH SOLE (Perophrys vetulus)

English sole ranked fourth in poundage (3,770,000), and third in value
($263,000) for trawl-caught fish in 1954. The major producing groundes were
Hecate Strait, Cepe Flattery to Destruetion Island, and inside Puget Sound.
These three regions produce over 95 percent of the total English sole landed
in the State. The absence of English north of Cape Flattery (along the west
coast of Vancouver Island) and south of Queen Charlotte Sound is rather con-
spicuous and raises the question ae to why the fish are not found in commercisl
quantities through this area. Dr, Ketchen (Fisheries Research Board of Canada)
has suggested that a sandy type bottom may be a necessary environment for
development of the young, Both offshore arsas producing good catches of
English sole feature this type of habitat while the west coast area of
Vancouver Islend is almost void of sandy bottom or beach areas. The wide
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nean wenthly depth of significent eatches and total monthly ¢steh of iaglish

sole aausht off the Washinztom coast (Cape Flatbery to Destruction Island}.

Tre greph indicated the larpest satches are made during periods when the fish

are in deep watar,

During the iste fall and winter, the period of =ajor

spawning activity, Boglish eolc evidently tend to echwel up in decper water,

Tabls 10 =~ Swmery eateh/offort dats ant produstive index®, 1954
travd landingz of Enplish sele

Froduetive | Sioniflcent e
Ares Cately Hours | G/ (1ba,) indax oM
Heonte Shraid 721,000 2,288 | M9 2,68 &)
Goose Ialand 105,800 by 97h a 18 409
Oape Seett 35,400 %328 | 15 «13 160
Cape Cook - 2% — —— —
Espspansa A4 500 1,059 b 03 —
Hootka 100 a2 | 1/2 —— =
Ksteban 5 ph00 z,T78 2 .02 has
Ueluelet 4,100 48| 12 10 e
Barkley Sound -« | doh| - e —_
40 ¥ile 2,300 | 1,50 | 1 — — *
Swiftaure 2,300 307 ? 06 o
Cape Plattery | 194,200 | 298| 78 o56 %5 |
Uentilla 705 ;400 bS48 | 142 .36 1,13
aillgrste 733,000 2,687 2T 203k e
Destruction 644,300 2,60 | w6 2,06 LD5"
Crays Harber | 20,100 wo| 2m 1469 165
Total 31,756 | 119

#%  Gnslish gole in esteh rapmaentnd 2§ or over of total fare sade durin: partie=
ular effort,

wo8 850,000 pounds of wermy Rnglish sole were landed from scuttern Pugel Sound
whieh is not ineluded in the sbove firure.

-
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Table 11 « Cateh by month of Engliseh sole for major produection areas,

Heecate Strait | Cape bt tilla e | Destruction
January 115,700 50,000 196,500 13,000 13,000
February 80,600 11,300 58,700 | 213,500 213,500
March 128,100 36,400 23,300 | 126,800 | 126,800
April 114,200 3,500 2,300 | 13,300 13,300
‘| May 130,900 8,100 31,400 9,100 9,100
June 22,700 5,900 13,900 - 1,300
July 77,000 6,300 31,100 | 40,300 17,700
Auguet 18,200 3,500 8,500 19,500 2,600
September 3,700 23,100 72,400 28,300 55, 500
October 18,200 27,300 34,500 | 41,500 | 159,900
November 11,700 - 91,700 | 120,000 | 25,800 |
Decenber - 18,800 119100 | 107,700 | 5,800
Total | 721,000 194,200 ' 705,400 | 733,000 ? 644, ;300 4
il
Age Study Adgedy MOTE

b e A,
i\-‘)“\,.':'f!-.'é“' Lo

During the past year, Art Palmen continued his study on the use of «7“ f{
interopercular for use in determining the age of Englieh sole. In a come Tﬁ Btden f;d
parison of the readability of the otolith and interopercular it was demon- o

strated that the physical nature of the interopercular bone allowed for a more

oriticsl inspection, which resulted in more consistent readings. lNot only do

errors in aging English sole otoliths increase with older fish, but the error

remaing at all ages. Only 75 Percent of the otoliths agreed between two

readings as compared to 93 percent agreement for the interopercula, These

percentages indicated that the interopercula can be read with greater precision.

A third reading of the debatable Specimens followed roughly the same pattem,

leaving 3.2 percent of the otoliths and only .4 percent of the interopercula

unclassified, _
- 1
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Sixty-seven percent of the otolith and interopercula agreed in the final
readings. A correlation table (Table 12) was set up to compare those in
disagreement and a tendency to include false annuli on otoliths of the younger
year classes (6 annuli and under) and to eliminate true amnmli in older year
classes was noted. The value of these comparisons is more readily appreciated
‘when considering the growth rete of e species. Age-length plots (Pigure

28 shows less fluctuation in the case of the interopercular bone and
significantly less ceviation from the calculated mean rate of growth,

Table 12 - Correlation between the ages read on 1389 English sole
interopercula and corresponding otoliths.

Nuzl?er Interopercula oI

jannpld | 3 L 4 | 5 16 |7 |8 |9 ;310 |11 (12 313 |14 | 15 |16
3 3] 2 4 36
4 11 | 216 | 15 1 243
5 3| 53(222 129 5 1 313
6 1| 10| 38 [185 | 33 | 2 1 270
7 1 51 42 |150 | 25 A 6 1 2 2,6
8 712 | 46|11 A 5 1 100
9 31 630|225 |4 69
10 2) 611510 (10| 3 | 2 47
1 Jj= 11 5112 {9 4| & 2 37
12 L 312 912 13
13 i 1 2 p 8 L 1 % 10
14 1l 2 2 5
15
16

Total 50 | 281 | 280 |264 (227 | 8L | 54 | 52 | 34 |30 :12 91 9 6 11,389
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In conclusion, it is recommended that the interopercular methoed for e
aging Englieh sole be adopted, 5 oA e é-:ll-*""_”

Studies were continued to analyze population fluetuations with the Holnes '"’\[[ 1
Harbor population of English sole. (See Appendix No. 1, Preliminary Study of I‘I ’ S
the Population of English Sole in Holmes Harbor, Washington.) A speoial A
trewl season wus again permitted in Holmes Harbor which extended from January
1 through February 13. Ceptains of trawlers were again requested to record
their catches on special forms supplied by the Department, Fifteen different
trawlers fished at some time during the season, while the maximm present
during any one day was nine. According to records kept by the fishermen,
approximately 30,300 pounds of English sole were caught during the season, A
total of 1,067 tagged English sole was caught by trawlers fishing the area
included between Pemn Cove and Everett Bay during the period September 15,

1953 to February 15, 1954, The recoveries are being analyzed by the Depart-
memt of Fisheries and the University of Washington. A special report on the

Exoblems of Sampling & Puget Sound Popwlation of Enslish Sqle (Parcphiys vetulus)
was presented at a meeting of the International Council for the Exploration of

Study was also drafted and mailed to fishermen eooperating in the investigation

the Sea, and a report on the Holmes Harhe

(Appondix Noe 2)0
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DOVER SOLE (Microstomms pacificup)

Dover sole, ranked seventh in poundage (1,730,000 pounds) and seveath in
value ($186,500) for trawl-caught fish during 1954, Areas producing good
catches of this speclies included the Goose Island grounds, Esteban, Cepe
Flattery, Umatilla, and Destruction Island. Dover sole catches made off
Umatilla are generally taken in drags made on the east side of the submarine
canyon which runs Qouthwost from Cape Flattery, while those caught at Esteban
and Goose Island are mostly taken from the "perch" grounds, The catch per
effort data by area for Dover sole are given in Table 13. The landings of
Dover sole by Washington vessels is largely governed by market acceptance
vhich hap been very limited, Through most of the year, buysrs would not accept
D&r sole under 18" in length. This specles i» not currently under eny

e

biological investigatione by the staff.
Depth Distribution

Dover sole, e:gg_l;.;by Washington vessels, are Eﬁg_h’g at depths ranging
from 21 to 170 fathoms, 8lightly over 50 percent of the catch of this species
is made at depthe exsesding 100 fathoms, mostly from 120 to 150 fathoms,: When
taken in deeper water, the species is commonly assoclated with Pacific ocean
perch catches, A large part of the catch of Dover sole made on the Goose
Island grounds, Esteban, and Umatilla is the result of effort expended towards
capturing ooean perch and ti‘w Dover sole are incidental in these landings,
Dover sole eatches mads on the Continental Shelf are most commonly taken at
depths between 41 and 60 fathoms and 91 and 100 fathome. Craphic depictions of
the vertical catoh distribution’ for Dover sole sre given in Figure 29,.,

Dovex:__._o_]_.e stocks are not heavily exploited by Washington vessels and
although these grounds are spasmodically fished by Oregon trawlers the produ~
ction 1s evidently governed by market limits and does not refleet the availa-

bility of the speéios to the fleet - gonservational regulation o limit
produotion pot deemed necessary.



Table 13 - Sumary catoh/effort data

2=
and preduction indexw,

1954 trawl landings of Dover sole.
P _— Neers | O/ (1be,) Pro &ctiu Significant

Hecate Strait 72,600 | 2,258 32 59 200

Goose lsland 16,70 | 4,97% 32 .59 Koo

Cape Scott 9,600 | 2,328 b 07 462

Cape Cook - i y - =
.Tssplm 10,200 ; 1,058 . 9 17 200 I
| Rootia | a0 | 226 2 .39 - |
| Eetoban | 200,000 4T m 1.33 700 i
guumm; 2,400 8 7 1.3 - :
| Barkley Sound | =l - - |
Ewnuo T 1% 1 «20 - !
| Swiftsure | k8,000 ' 307 156 2.89 1,313 !
| Cape Flattery | 311,50 | 2,498 & 125 2.3 993
Umatilla | 620,200 4,348 | 149 2.7 % |
?Qnmmu 36,600 2,647 14 25 a8y
iDut.ruetieu 209,600 2,621 80 .48 679 |
| Grays Harbor | - 100 = - |
’mm vaters | 25,000, | 3,53 |7 13 b |
" Total i!1,7:1;0,00& ‘.;;;31,756 54 = il ‘
» Ave er ho

Average catoh per hour (all areas)

#* Dover sole in catch x;-pn

during particular effort,

sented 25 percent or over of total fare made



-28-

ROCKSOLE (Lgpidopsetta bilipesta) and FLOWMDER (Platichthys stellatus)
A total of 700,000 pounds of starry flounder and 520,000 pounds of rock-

sole was landed during 1954.

The major portion of starry flounder landed by Washington vessels are
caught in the Stikine River area of southeast Alaska, Umatilla, and inside
Puget Sound. The species is not highly desired by local buyers as the fillet
recovery is very low. The species is generally captured in shallow water
and the major production has bazenu from depths betwsen 11 and 20
fathoas, Tentatively the iwo major producing offshore areas (Umatilla
and the Stikine River Flats) will be treated as independent populations.
Catches of starry flounder from inside waters are made from mumerous bays
and inlets throughout the Sound and stock identification from catch records
is not feasible. No biological studies cencerning this species were carried
on by the trawl staff. The total catch of this species is a direct result of
demand and it cannot be used as an index of availability, No conservation
regulations are considered necessary.

Practically the entire catch of rocksole landed by Washington trawlers
was caught on the Hecate Strait, Goose Island and Cape Scott grounds. The
species has only limited demand and the majority of this sﬁeciea are landed -
during winter months when bottom fish are in strong demand. Because of the
rather incidental nature of the fishery no definite pattern is shown in the
vertical catch distribution; however, the species is not usually caught at
depths below 70 fathoms,

Catch effort data for starry flounder and rocl7/sol; are shown in
Tables 14 and 15. No biological studies were made on either of these species

and conservational regulations are not considered necessary.
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Table 1, - Summary cateh/effort data and produstive index*, 1954
travl landings of starry fleunder.

1 ‘ T Productive | Significantir
| Area _Catch | Hours G@_L_A;J_,_mg C/H
' Hecate Strait 42,800 | 2,25 :_ 19 .86 1,666
Goose Island 500 | &9 - - -
' Cape Scott - 2,58 | = - -
{ Cape Cook - 29 - - -
Esperansa - 1,058 - - -
Nootka - 226 = - -
Esteban 2,000 2,778 1l 05 -
Ueluelst - 348 - - -
Barkley Sound - 104 - - - -
40 Mile - 1,59 - - -
Swiftsure 3,000 307 0 45 187
Cape Flattery | 900 | 2,498 - - -
' Umatills L0,%0 | ke | 32 1,45 79
uillaywte 38,500 2,647 15 .68 307
Destruction 3,200 2,61 1 05 -
Grays Harbor - 100 - _ - - !
Others*# a0 139 1,993 - 90.59 3,166 |
Inside waters ' 191,200 } 3,538 ! 5k l[ 2.45 13
R
Total 7005000 3;.._2 | 23 E -

Area catch per hour
Average catch per hour (all areas)

#%  Starry flounder in catch represented 25 or over of total fare made during
partiocular effort.

### Stikine River Flgts - Southeast Alaska,
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Table 15 « Sumsery eateh/effort daia ard; produgtiVve index®, 1944
trevl landings of roscksole,

| | | Productive | Siznificance™ |
Area Cateh Hours (C/H (1bs,) index e/ _;
Heaste Strait | 142,700 | 2,258 63 3.9 2,082
Goose Island 302,000 | 4,97 | 61 1.8 e
Cape foott 50,000 | 2,328 2 131 227
Cape Cook - 29 - - -
Esperanss - 1,058 - - - |
Nootka - 226 - - - - ;'
Eeteban - 2,778 | - - -
Uoluelet - 348 = - V-
Barkley Sound - 104 - - -
40 Mile - 1,50 | - - -
Swiftsure v 307 - - -
Caps Flattery 1,500 | 2,498 .- = -
Umet4lla 2,00 | 4,38 | = g -
Quillayute - 2,647 = = -
Destruotion - 2,621 - - - |
Grays Harber - 100 - - - -i
| Inetdevaters | 20,700 | 3,538 6 238 . -
Total 20,000 130,756 | 26 i

%

m-&!\_tﬁumz
- Aygprage ca

per hour (all areas)

% Rooksole in eatoh represented 25 or over of total fare made during
partioular effort,
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TRUECKD (Gadys macrooephalus)

Truecod renked first in poundege (13,595,000) and first in value
(§540,000) for trawlecsught fish in 1954. Areas of major production included
Hecate Strait, Goose lsland, Cape Scott and the arsa between Cape Flattery
to Quiliaydte off the Washington coast, Pifty-five percemt of the truecod
landed were taken on the more northern grounds between Hecate Strait and Cape
Beott and almost 70 pereent of the state's totel was caught north of the
Strait of Jaan de Fusa. An analysis of the monthly landing records indicates
that spring and early swmer months ylelded the best ocatohes while the late
fall and early winter months were least productive (Table 16). Catch/effort
data for thie species is given in Table 17.

It is difficult to differentiate tentative population entities from
landing records. However, it is evident that two regions, Cape Scott to
Hecate Strait, and Caps Plattery to Destruction Island produce close to 85
percent of the total cateh. Possibly the interview areas within each of these
tw regions should be combined and ths catches trested as two aggregate pop-
wlation ylelde, The amount of migration of truecod from area to area is un~
known and is a problem which must be answered before oatch/effort data will have
meaning,

Fair catches of truesod are made by inside vessels working in the Gulf of .
Georgia. These trawlers, g&lerally making very short trips, land their catohes
at Bellingham, Blaines, or Anacortes. ;e they usually have small loads they
may unload and leave the buying dock in a short time. Because of this
practice, only a emall percentage of inside veesels ars interviewed, resulting
in poorer records for inside catches.

Depth Distribution

Truecod were caught in trawls at depths ranging from 11 to 110 fathoms

(Pigure 30A) with the depths between 21 and 80 fathoms yilelding the major



poundage,

yielding close to 4O percent of the entire catch,
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Depths between 41 - 50 fathoms were evidently the most productive,

Truecod from the more

northem grounds were generally caught in water deeper than the vertical catch

depth for prodactive southern areas (Figure 30-B ),

The geographic catch

distribution for truecod indicates a fair availability of ths species along

many areas of the coast north of Destruction Island.

Table / é ~ Catch by month of truecod for major production areas.—,92s».

Hecate Strait  Goose Is, |Cape Scott , Cape Flattery| Umatilla 1layute
Jan. | 200,000 59,300 ' = 75,700 i 164,800 | 20,300
Feb. | 334,90 | 43,100 | 65,300 53,700 | 88,900 73,300
March 1,488,300 | 23,200 f 322,400 | 151,800 | 85,300 | 152,600
April | 319,700 | 24,600 303,000 | 35,500 | 318,600 | 79,300
May | 597,700 | 497,300 190,800 | 28,600 | 175,400 | 14,900
June 139,900 | 35,000 | 508,200 40,700 | 110,700 | 9,700 |
July | 6,900 | 440,300 | 415,600 | 16,600 116,000 | 24,300 i
Aug. ; 56,700 i 266,800 } 103,100 ‘ 9,700 30,800 ; 9,600 |
Sept. | 3,000 | 187,700 i 160,000 | 355,700 24,2,000 ; 230,000
Octe | 41,700 f 22,700 | 22,200 8,500 11,200 15,500 |
Nove | 137,600 | 1,400 | 21,300 | 5,100 | 50,000 59,900
Dece | 4,200 | 37,500 [ 23,300 67,200 ! 232,100 173,100 j
Total | 2,169,000 | 2,135,100 81,7, 800 ? 1,625,800 763,000 |

| 3,330,500
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Table 17 - Summary eateh/effort data and productive index®, 19%

trawl landings of truecod,.

| Productive | Signifisant##
Aree Cateh _ Hours |G/ (lbs.) | _ dodex A
Heoste Sbrait | 3,330,500 2,258 178 36 E 1,722
Goose Island 2,169,000 4,974 436 1,02 l 1,090 |
Gspe Saott 4,135,104 2,328 917 2,5 | 1,30 |
Cape Cook 9 ; |
Esperenss | 339,004 1,058 320 .75 i 552 |
Nootka Sound 33,304 226 147 35 | 150 |
Esteban 248,500 2,776 #9 a2 853
Usluelet 126,004 348 - .78 l —
Barkley Sound 217,500 104 | 2,091 he9l | -
40 ¥ile éx,000 1,59 | 255 | .60 f 509
Swifbsure 264,200 307 | 860 202 | 1,019
Gape Flattery 847,800] 2,ih98 é 339 ! «80 * 483
Unatilla 1,625,800| 4,38 | 3% | .88 | 483
Quillayute 763,000| 2,647 | 288 .68 { 506
- Destrustion Is, 433,000] 2,621 | 165 38 358
Grays Harbor 2,30| 200 | 23 o5k ;‘ 1
Inside 357,200] 3,538 : 101 . 136

Truecod in catch represented 25 or over of total fare made during partisulsr

effort,



RS

PACIFIC OCEAN PERCH (Sebastodes alutus)
Pacific ocean perch, a species which was not exploited prior to 1950,

ranked second in poundage (7,000,000 pounds and fourth in value ($280,000)
for trawl-caught fish during 1954. Three areas, Goose Islsnd, Esteban, and
the region from Cape Flattery to Quillayute prodused 93 percent of the total
landings. The Goose Island grounds are mostly in the deep water canyon which
extends seaward through Queen Charlotte Sound, This area, the largest
preducer of Pacific ocean perch, affords more trawlable grounds than any of
the other "perch® banks, The trawlable grounds off Vancouver leland are
limited to a mmall area of the continental slope between Nootka Sound and
Sydney Inlet (Vancouver Island). With the exception of the Spit (the S, W,
terminus of 40 Mile Bank), the submarine canyen which extends southwesterly
from Cape Flattery yields the major catchss of perch caught off the
Washington coast. Most of the perch drags occur on the east slope of the
canyon at depths from 120 to 190 fathcwms,.

The occurrence of a nemstode worm in the integument of perch fillets has
caused processors to candle this speocies before packaging, and although all
grounds are infested to some extent, certain areas have a very high percentage
of para%ftized fish, Both the Queen Charlolte Sound and the Esteban fish
are in this category.

Perch landings are highest during the spring and supmer months and fall
off during the fall and winter. This seasonal fluctuation prohably reflects
meterological conditions rather than market demand, as perch grounds which
are considerable offshore are more adversely affected by weather than insnore
trawl areas., Landings of "perch” by month for the major preducing grounds
are given in Table 18, and ecatoh/effort dats in Table 19. The complete lack
of life history information on this species makes stock identification some-
what doubtful; however, the comparatively wide geographlc separation of the
major producing grounds would indicate tiiat these areas (Goose Island, Esteban,
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and Cape Flattery to Quillayute) could be treated as population entities.
Depth Distribuiion

Nintyweight percent of the Bacific ocean perch catch during 1954 came
from banks which were between 100 and 160 fathoms in depth, Figure 31-A., The
vertical catoh distribution for this species has been a major fastor in the
development of deep-water trawling. With the most produstive grounds being
between lil-and 150 fathoms trawlers have been forced to add more cable on
their druns and explore the deepcer water. Graphs for the vertical ocatch
distribution of perch ceught at Goose Island, Esteban, and Umatilla are
shown in Figures 31-B, D, D,

A popular article regarding the Pacific ocean perch fishery was written
and published in the October issue of Pacifiec Fishermen, (See Appendix 3),
Mosh Regulation

Because of the high degree of gilling in large-mesh nets and the
diffiouity fishermen eperienced in attempting to "split® catches of perch,
1t was deemed necessary to alter the regulation requiring 4=1/2" mesh for all
portione of the net and achieve a workable regulation which would provide
maximmm protection to flatfish, blacksod, and other epecies while allowing
the ocean perch fishery to operate in an efficient manner, The mesh
regulation was therefore written to provide a special permit system for
vessels engaged in the percfl fishery. 'fho perch permit law is written as
followse:

"(s) It ehall be unlawful to use, operate or possess aboard any fishing
veseel otter trawl fishing gear having net meshes of a size less than 4=1/2
inches between mesh imots, except that it shall be lawful to use, operate or
posseas otter trawl fishing gear having net meshes of a size less than h=1/2
inches between mesh knots for the purpose of taking ocean perch with such gear
under a written permit from the Department of Fisheries. Such permits shall
be valid during six-months periods beglnning on January 1 and July X and
terminating on July 30 and December 31, respectively.

Ocean perch fishermen ueing, operating or possessing aboard a fishing
vessel an otter trawl net having a mesh size of less than 4=1/2 inches between
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knote shnli, in addition thersto, at all times carry a fully rigged otter
trawl net having a minizum mesh size of 4~1/2 inches between mesh knots,

Applicants for a mmall mesh net permit under this section shall designate
the name or names of the purchaser or purchasers of ocean perch caught with
said seall mesh net gear and shall be issued said permit subjeoct to the con-
ditions that not leas than 20 percent of the aggregate landinge eof .all specles
during the permit period will be ocean perch. No new permit shall be issued
under thie section to any permittee whose aggregate landings during a preceding
or former permit period did not contain a minimum of 20 percemt ocean perch.
Persons relinquishing permits held under this section prior to the date of
expiration shall be held assountable for their landings up to the date of
surrender of such permit,

This regulation shall take effect January 1, 1955, for sod-ends and
Jamaary 1, 1956, for the remainder of the otter trewl net."
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- Catech by menth of Pacific ocean perch for
ma jor production areas. 195k, -

~Gosss T | Eateban | Cape Flattery | Umatills’
Jan, - 122,900 5,800 -

Feb, - 46,600 | 53,800 22,600
Mar, - 359,600 25,600 -

ApT, 53,800 329,600 | 80,400 81,200
May 402,900 63,000 | 2,300 102,100
June 589,900 12,700 80 | 20,000
July 257,500 114,700 | 15,000 38,200
Auge | 1,022,500 23,200 | 2,700 ! 55,600 |
Septe | 1,181,400 183,800 | 4,600 27,400
Octe | 472,100 100,300 100 47,100
Nev. I 308,500 113,600 - 13,800
Dec. ': 3,400 69,000 | 12,700 73,400
Total TE 4,292,900 | 1,339,k00 | 263,800 185,400




Table 19 ~ Summary catoh/sffost duta and
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produstive index®, 198

trawl lendinge of Paclfia ocesn ornx perah,
. et
Area Catch { Hmrs} ¢/H (1bs,) m:.ﬁ:::ii“ Fmiﬁ'ﬁm&
| Hoeate Strait - | 228 - - =
Goose Teland | 4,292,000 | 4,97 83 - 3.92 1,35
Cape Soott 22,200 2,328 98 A3 1,456
Caps Oook - _. 29 - . -
| Esperanse 5,800 1,088 5 .02 -
| Hootia | w2400 | 28 1,0m 488 2,076
Esteban ‘! 1,339,400 E 2,778 L@ 219 1,15
Usluelet .% L0 | e 1 .05 =
Bercley Seud | 13,400 | 10 | 129 .59 .
A0 Kile § 6,900 s 1,5% 4 .02 1,000
Swiftsure ‘; - § 07 - - @
Caps Flattery | 263,800 | 2,498 | 105 48 1,023
Unatilla | 85,400 § 4348 | 12 .51 1,225
Gillaywte | 122,700 | 2,607 | 2 1,621
Destrustion 2,30 | 2,62 [ - 5,000
Crays Harbor - ‘ - ;100 - - -
“#Ingide J - j53.533 . - - i - .
t |
r0m000 [0 a0 | i
m (2ll sreas)
*# Pagific ocean rereh in eatch represented 25 or over of total fare rade

during partioular effort,
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ROCKFISH (Sgbastodeg)®
Roakfish raniced third in poundage (4,595,000 and fifth in value (263,800)

for tyewlecought fish in 1954, There are eight different species of rockfish
which are of comssreial importsnte in the state's trevl catches. Thess are
marketed as either red rockfish, blask rockfish, or mined rockfish. In the
group classified as red rockfish, S. pinaiger, S. diploprea, ond 3. yubberimg
arve the most important while the black rookfish are mainly §. flavidus,

Se pelanopg, S breviepinus, and 8, mystimus. Rockfich apparently are availe
able in larpe quantities on many of the fishing banke; however, they are nob
a8 highly desived group and limits have restricted the poundage being landed,
Goose Island, Eeteben, Cape Flattery, Umstilla and Destrustion Island grounds
 prodused the largest catches of rockfish made by the fleet, A large portisa
of the catch made at Goose Island and Esteban is ecomposed of 3. diplopreoa
which is commenly asscolated with S, glutus caught in deep water trawding.
Catoh/af'fort data end eatoh by month for rockfish are shown in tables 20 and
Q.

Repth Distribubion

' It is diffionlt to derive any useful material on cateh distribution by
depAh for this growp of fish as the mmber of varieties ‘nvolved precludes
determinin: any facte on specific species stretification. In general, specien
gmapduhh&mekaro;mghtmmtufmmwwfnmgmuomom
rockfish are caught in desper weter from 50 to 150 fathoms.

#* Explvde Pacifie oedan perch - Sghastodeg slutus
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Table 20 = SUMMARY CATCH/EFFORT DATA AND PRODUGTIVE INDEX3
195/, Trawl Landings of Rockfish

“Productive . Significant®* |

Area Cateh Hours | C/H (1bs.) . Index i C/H
Hecate Strait 88,500 | 2,258 39 0427 142
Goose Island | 1,012,000 | 4,974 203 { 1o 396
Cape Scott 54,0,000 | 2,328 232 1.60 644,
Cape Cook 23,200 29 800 | 5451 750
Esperanza 479,000 I 1,058 450 3.13 _ 470
Nootka 81,300 | 226 359 [ 2447 ! 1,692
Esteban 682,500 é 2,778 2,6 | 1469 ; 1,013
Ucluelet 1,200 348 3 | .02 i 333
Barkley Sound j - E 104 - - ! -
4O Mile 42,200 ' 1,594 | 26 .18 i 110 |

|
Swiftsure 5,300 | 307 i 17 212 688
Cape Flattery 313,700 | 2,498 i 125 .86 27
Umatilla 592,800 | 4,348 | 136 KA 355
Quillayute 301,600 2,647 o113 .78 253
Destruction { 363,000 E 2,621 138 «95 518
Grays Harbor % 22,700 | ' 100 E 227 ‘ 1.56 301
Inside § 46,000 | 3,538 13 .089 165
Total 4,595,000 | 31,75k i U5

Average catch per hour

Average catch per hour (all areas)

##%Rockfish in catch represented 25 or over of total fare made during
particular effort.




Table _2] - Catch by month ef rockfish for mjor producticn W'M

Goose I, [ Esteban |Ca Flatte ‘Ef.i;ia Destruciion T,

Jan, | 90,290 | 86,k00 | 57,600 197,000 12,860
Feb, | 15,600 | 46,00 | 22,07 34,670 101;190
Mar, | 24,820 | 85,6% | 103,170 13,790 64,640
Apro | 72,230 | 47,650 | 15,990 42,050 31._;580
May 68,970 | 33,480 | 3,140 38,870 11,910
June | 102,990 - 10,030 31,980 -

July | 126,650 | 24,450 | 5,000 20,060 -

Aug. | 230,990 | 29,850 - 59,190 2,510
Sept. | 168,530 | 23,830 | 77,120 23,450 6,270
Oct. | 25,700 | 28,840 690 27,300 54,670
Nove | 41,000 | 103,460 - k120 69,600
Deco | 44,140 | 172,870 | 18,810 100,320 ky 770




; (Cphicden slouatne) ;
mm.&nmm(z,m.mmc)mmum '
(8204,500) for tvavl-eaught fish in 1954, Areas preducing good extches

inelude Heoate Streit, Goose Islsnd, 4O Mile Benk, and Usstille, Lingned 4
are sold as both round and dressed fish sscording to the market desand, Umslly o
whea the fish are suall end mized with truscod they ave sold in the reund, :
The oateh per hour by ares and todal landings by ares are showm in Tadle 22,
In generel, the momer months yield the hest catches althowgh it may vary
by ares (Table 23).
Depth Distribution
Iingsod ave esught at depdhe between 1L snd 140 futhomsy however, only
small amownts are ssught bLelow the 100 fathom eontowr, Ths major production
of this species ocosourred on grounds which were betwesn 31 and 90 fathoms with
the banks lying betwesn 31 to 50 fathems yielding the greatest powmdage of
fieh, A greph deploting the vertisal depth distribution is shown in Figure 33-Ae
The vertical aateh dietribuwtion for the Heoate Strait, Goose Island, and 4O
¥ile grommds are shown in Figures 32.8,C.,D. Fo bilalogisal astivities were
carried out in studying this speclies during 1954
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Table 22 - SMDURY CATCH/EFFORT DATA AND PRODUCTIVE TRMEI®
1954 Trawl Landings of Lingeod

J uetive cant
Ares Catgh | Mowrs | C/M (lbs,) | index 8/8
Hecate Strait 176,800 | 2,258 (( 1.2 800
Goose Isiand 306,800 | 4,97 62 0.9 b
Cape Sectt 83,900 | 2,328 36 0.55 1,218
Cape Cook - 29 - -
Espersasa 51,700 | 1,058 49 0.75 57
Nootka 3,900 | 226 | 17 0.26 20
Esteban 69,800 | 2,778 25 0.38 2,600
Ucluelet 91,800 348 263 k05 -
Barkley Seund 11,300 04 | 109 1467 -
AO Mile 686,000 | 1,59 430 6.6 525
Swift eure 50,700 307 165 2.5 800
Cape Flattery | 110,700 | 2,498 Ll 68 21
Umatilla 253,500 | &,348 58 .89 352
Quillayute | 85,100 | 2,647 32 Chd 958
Destructicm 78,000 | 2,621 29 Ouhdy 121
Grays Harbor - ‘ 120 - - ~
Inside 30,000 3,538 8 A2 25
fotal 2,090,000 | 31,75b 65 |

* Average catch per hour
Average catch per hour (all areas)

¥ Lingcod in catch represented 25 or over of total fare mede during
particular effort.



Table 23 -~ Catch by memth of lingood for major production

Areds. 957 .

Hecate Strait | Goose T, [ 40 Mile Bank | Umatilia
Jan, 23,530 1,000 5,090
Peb, 26,680 5,000 2,0
Mar, 10,260 1,350 1%
Apr, 16,360 61,350 5,420
May 10,690 Ik, ,800 8,930 10,420
June 6,770 16,840 63,560 15,480
July 20;000 18,360 119,150 8,880
Aug. 32,970 22,900 192,110 109,680
Sept. 9,640 18,000 150,200 56,930
Oct. 15,800 115,620 135,600 11,480
Nov. 4,100 1,580 16,45 6,750
Dec, = = - 18,870
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BLACKCOD (Anoplopoma fizbris)
Blaskeod ranked sleventh in poundage (370,000) and ninth in value

($29,600) for Srawl-caught species in 1954, Three general areas which pro-
dused the main catches of blackeod were from Caps Scott to Goose Island,
Esteban, and the area surrounding Cape Flattery (40 Mile Bank, Cape Flattery
and Umatille). Sixty percent of the total catch wae caught in these three
areas which are in close proximity to Cape Flattery., During the 1954

season blackeod were seldom on limits and the species was much desired.
However, the scarsity of this species made it imposeible to actively pursue
and, therefore, in most instapces blacksod were incidentsl in trawl catches.
Blackeod usually becsme available to the fishery in early June and weze
fished heaviest in July, Auguet, and September. By mid-Cstober landings
dwindled repidly and through the winter and spring months they were aluwst
completely absent, The catches by month are shown for the major producing
areas in Table 2, while the cateh per effort by area is shown in Table 25.
Dept} w4

A grophed distribution (Figure 33-A) of the vertlcal ocstch for blackeod
gives a bimodal sppearance indicating two productive depth stratas, cne from
31 to 70 fathome and the other between 120 and 150 fathcms, If these
catches are segregated and replotted by individual fishing ground it will
be seen that blackeod taken in deep B~ usually linked to effort being
expended towasd catching Pacific ocean perch. Figure 33-B.C.D. graphs the
depths distiibution for blackeod caught at Goose Island, 40 Mile, and Cape
Flattery.

Jandings of blaokcod by Washington trawlers has varied considg\re,bly in
recent years although the general trend since the peak year of 194k (1,807,000
1bs.) has been down. Certainly a large factor in this declirie is the result
of market demand, however, the sharp drop in the past severalj years seems to

be a manifestation of availability as well as economic conditions.. The 1954
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trevl sum alwost doubled the 1953 wesscn both in effort expended and total
pounde landed, The market demand for trawl-caught blackeod was good and few
1imits were imposed on this species; however, the landings did not follow the
upmdng in fishing intensity or demsand,

Hessareh on the blackeod fishery was carried on by Al Pruter and was not
sonfined to the trawl studies. One of the objestives of the investigation}
hmr,mmm&ﬁthmmbumdmmmluofﬁthth
pomde dressed weicht being landed by trewlers, A nusber of length-weight
sanples from both setlines and trawlere were taken to deter:ine the sise
distribution of the landinge, These ars deplcted in Ficurs 3k4.

%1l blackeod have been a problem among trewlers sinse the inception of
the offshore fishery, During the late sprin; and early sumner large nunbers
of small blackeod move in on certain inshore grounis and are #0 abundent that
trawlers are foreed to seek marietable fish in other aress. The quantities of
emall blaskeod whioh are destroyed by trawlers is & mibjest which is dedated
oconsiderably by setliners. There is little doubt that during certain periode
of the year this loss is considerable; however, the extent of loss and ite
offeot on Nduwre eroppable stocke is m. The first indication of small
blacksed on the grounds in 1954 wes reported on May 24th vhen the travier
"Grizzly® caught between 3 and 4 thoussnd pounds per tow S We of Umatilla,
The vessel made 13 drugs in this ares and caught an ostimated 443000 pounds
of small uwneartetable fish, From late May through October, vessels fishing
the grounds from 4O }ile Bank to CGuillayute reported catohing large smounts
of wiereized blsokood, In the sajority of instances no quantitative measure
15 reported and it is diffioult to assign the importance of thess catches;
however, 428,000 pounds of discarded small fish were actually reported between
the period Mey ) and Ostober 31. This represents the catoh of 25 vessels'
landings which pive actual discard cstch f4ifiFés when being interviewed.
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A total of L9 other vessels report mwmercus amounts of small blackeod in

their drags but gave no specific figure. Probable Sacbetal :¢apture of small

fish exseeded 1,000,000 pounds during the ysri’s The nmmber which survived is
unknewl.

Table -2 = Catch by month of blackeod for major production areas. /9s5s7/--

Goose I,

Jan,
Peb,

Mar,

Apre.

June
July
Avg.
Sept.
Oct.
Nov.

Dec.

5%
2,650
a’m

10,000

|_Cape Scotb |

6,500

36,600
14,000

Esteban

1,650
6,900

320
15,430
1,280
5,320
6,800

40 Mile Bank

§9,340
22,130
24,300

8,190

Cape Flatte

53,360
2,800

Umatilla

1,370
2,170
7,39
6,290
41,100




Table 25 = SUMMARY CATCH/EFFORT DATA AND PRODUCTIVE INDEX#

1954 Trawl lLandings of Blackcod

Productive | SignificantiH¢

Area Catch Hours | C/H (1bs.) index c/H
Hecate Strait 2,100 2,258 1 - 650
Goose Island 36,100 by 9Th 7 .06 o
Cape Scott 47,100 2,328 20 .17 =
Cape Cook 500 29 17 .15 -
Esperanza | 5,800 1,058 5 0L 157
Nootka | 1,300 | 226 6 .05 -
Esteban | 37,700 i 2,778 7 Jd2 el
Ucluelet | 1,100 § 348 | 3 .03 1.00
Barkley Sound % - 104 ? - - =
4O Mile 104,800 | 1,594 e .56 1,175
Swift sure , 8,800 4 307 29 .25 100
Cape Flattery | 59,600 , 2,498 | 2 .21 374
Umatilla ' 58,800 ; L3481 12 265
Quillayute ‘ 500 i 2,647 ' 0.18 - -
Destruction 5,800 ; 2,621 2 .02 500
Grays Harbor - ; 100 ; - - -
Inside ~ 3,538 | - - .

Total | 370,000 31,758 117

y Average catch per hour

Average catch per hour (all areas)

¥% Blackcod in catch represented 25 or over of total fare made during
particular effort,



the Somth Sownd and Hood Censl. The seascn for the Hood Canal fishory extended
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PUGBT SOUND TRAWLING
Several sreas were recpensd to trawling during 1954 including protiess of

from Decerber 1, 1954 to February 28, 1955, The total catch reweords for thie

fighery, along with other areas recently opensd to trswling, are included in Table 26.

Table 26 - Trawl eatches - 1954-1955 season.

liged Capad
Iounds =  Scrapfiah

Foodfigh
English sole
Rock sole
Sand sole
Starry flounder

Roekfish

Petrale sole
Tobal foodfish

222,000 Togfish
34,000 Skates
3,000 Ratfish
10,400 Hake
40,000 Starfish
6,300 Total sarapfish
az, 500
7,300
—
355,550
Soukh Sovnd
Founds serapfish
30,000 Dogfich
600 Skates
963 Rabfich
- Hake
5,643 Total serapfish
17,22
1,576
15,759
521

259,000
105,000
125,000

86,000

580,900

450,000
75,000
75,000

700,000



SARATOGA: PABSAGE «~ HOLMES HARBOR

145,300
hs900
3,300

32,300
1,500
404200
8,900

239,300

Dogfish

Miscellaneons
Total serspfish

95400
17,200

169,700
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REGULATION CHANGES
Several new regulstions effecting trewlers were promlgated during the
year, Closed seasons and areas within Puget Sound were reopened and a new
order allowing Bellinghas sols to be 20ld as sorap fish was passed. A summry
of these new regulations 1is given below (see Pacifis ocean perch for mesh
regulation),

(b) Tt shall be UNLAWFUL to take, fish for, possess, process or
otherwise deal in any food fish or shellfish unless they are to be used for
human consumption or fishing bait; FROVIDED, that dogfish or ehark, arrow-
tooth halibut (Atheresthee stomias), pilehard (Sardinops cserules), hake
(Merlucius productus), pollack or whiting (Thersgre chalcogramma fucensis),
Bellingham sole (Isopsetta isolepis), and fish offal or secrap mey be used
for any commercial purposes.

A summary of the regulations as they now stand for inside waters follows:

Area 1. All waters outside of Initiative 77 line. Fishing permitted the
entire year with the exception of those waters lying ineside and easterly of a
line projected from Point Whitehorn to the most southwesterly part of Sandy
Point in Whatoom County, and the waters of Fast Sound, Oroas Island, northerly
on a line projested true west across last Sound from the point at the west
entrsnoce of Cascade Bay nesr the tewn of Rosarie. These waters are closed to
travling.

Aves 2, 11 waters inside of Initiative 77 line north of Pidalgo Island.
Opened April 15 through February 15, Ssmish Bay is olosed to otter trawling.

Area 3, Tho watere of Skagit Bay and Seratoga Passage north of a line
projeoted from East Point on Whidbey Island to Lowell Point on Camano Island.
Open to trewling Septesber 15 through February l5. Holmes Harber and the
waters within one-quarter mile of Camano Island are alosed to travding
sxoept for a special seasen from January 1 through February 15 in Holmes Harber.

Area 4. Those waters inside of Initistive 77 line north of Point Defiance,
except areas 2, 3, and 6. Open April 15 through February 15. Washington
Harbor and Discovery Bay remain closed, as do the waters inside of & line pro=
jected from Pour ¥ile Rook to Alkl Point in Elliott Bay. The waters of Port
Madison are open to trawling outaide a line drewn true west from Agate Polint
on Bainbridge Island,

Area 5. Waters south of Poimt Defiange - open to trewling Decesber 1
through February 28, Closed waters in this ares include: ‘

1., Narrows = those waters of Hsale Passage and the
APTOWS, of lino projected from Fox Foint on Fox
Ialand true east to the minland and from the northwest point of
Fox Island twue north to the mainland,

- closed south and west of north bourdary of restristed
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3 J8t = closed south and west of line drawn from Flapjack rFoint
' e eouth to the mainland,
b = closed south and west of a line projecting true north

and mcustfmthoontmcbpomhmthom.msidoof
Gallagher Cove, thersby olosing the waters of Gallagher Cove to
otuer travding.

Se t = closed, Ineide: line drewn from outerzost headland
6o \ 4 = closed, Includes waters north of a
nt to Brisco Point and south of a line from
Bﬂm Poi.nt tm oaat to Harwtine Island,
Te Podnt ~ closed, Inside a line drewn from

Bescause of the poor ocondition of eole it shall be lawful to utilise speeles
of mole taken from Area 5 for any purpose.

Area 6, All waters of Hood Canal open to trawling December 1 through
February 28,
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PACIFIC MARINE PISHERIES COMMLSSION S‘NDIE

A cooperetive study under the suspices of the Pagific Marine Fisheries
Comnission was carried out during the period from May 13 to June 9, 1954 to
obtain information on the relative selectivity of double cod-ands and heg-ring
bagse A series of 36 drags was made at depths renging from 100 to 150 fathoms,
Pishing wae carried out off Eurska, California on & well imown Dever sele
ground, A standard 400 mesh net was used during the test and varioue  sod-end
slzes were attached to the net, Results of the test are shown in Table 27,

Table 27 = Comparisone of the results of sslestivity test carried out
aboard the N, B, Scofield,

k" 8, 1 70 933 655 66
b=1/h* S, L 270 24 170 69
h=1/2" 8, 7 485 2493 1738 70
hed/2% D, 5 335 4730 3oz 6
5% D, 3 225 922 483 52
4" H, 2 95 : 516 3% L5
5-1/2¢ H, 2 135 | 1050 716 68
6" He 5 330 1 n2 363 93
| Total 29 945 | 11,360 - -

Verious mesh sizes with the 4~1/2" single control are shown in Figuree 35,

36, and 37,
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Mgure 37. Lexgth frequemcy distributiem (peroemt of

total eateh) for Dover sole saught im
verieus ¢od-ends and hog-ring bags.
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This 28 ~ Statevide otter trmdd landings = 19401954«

7T M M SO - NS L S I

Blmokood | 334,229 | 566,343 497,6221,285,8,11 6A3,385| 24,928 335,24,

| p039,A58 | 3,003,672 2,364,95311,835,710(2, 509,196| 942,08 1,517,995

Lingeod
Gessn | i | i ’
pereh | ! | % 1,995,197 2,961,009 6,571,869

RoakPish (10,262,443, 12,610,526 11,165,430 9,508,135 9,586,488/ 3, 732,161 6,195,161
Troseod | 5,209,257 | 5,341,697 | 8,167,949 8,394,008 9,975,066] 8,182,7K7 15,573,901




