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Forewaxrd

Although this report pertains to the Washington trawl fishery from
1957 through 1959, interview data from the 1955 and 1956 fisheries have
been recalculated and presented along with the data for the period covered
by this report.

Duec to loss and shifting of personnecl within the trawl staff during
1957 through 1959, only the vessel interview vortion of the trawl prograni
could be continued. Credit is due Mr. K. N. Thorsen and Mr. N. Pasquale

for maintaining continpity of the interview program during this period.

H. Heyamoto
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Research Report of the 1957-1959 Trawl Fishery
(Confidential)

Introduction

The following report is compiled as a ypeference on the trawl fishery
and on the research activities conducted since the last report was written
in 1956. At times during this period only a single biologist comstituted the
trawl research staff. During 1953 a program of interviewing trawl fishermen
regarding fishing arcas, fishing time, and estimated catch was started. This
program has been continued and representg the majority of the total fleet
activities. This materisl has been analyzed for presentation in this report.

The adoption of an austerity research progrem during the period made 1t
difficult to collect the background information required for the continued
appraisal of the status of the trawl fishery. Reiteration of the progrem and
objectives seems appropriate as evidence of cognizance at the technical level
of the information required in fulfillment of the state's obligation and
resvonsibility to maintain the resource at its mexdmm production.

Research oprogram:

1. The individual stocks or populations of each species mmst be
jdenritified and their movements must be determined. Such knowledge
1s basic in understanding what stocks are affected by a fishery and
to what extent they are affected, Tagging has been conducted for
this purpose, but more extensive work is needed. Tagging can also
provide information on growth and relative abundance.

2, The relative sbundance of the stocks of each major species must
be determined. Reliable statistics of the catch, fishing areas,
and fishing effort are necessary to attain this objective. The
fisherman interview program is providing this data, but it needs

certain refinements to achieve optimum rellebility. At present




A

the poundages used are the fishermen's estimates of their é;pch
on each series of drags. Their estimates are fairly accﬁ:::g;

but the final welghts on the Department fish tickets should be
matched with the interview data. The poundages on the interview
sheets should be corrected to the total weiéht by specles which
appears on the fish receipt. ,

The general life histories of the major species in the fishery
should be established. Facts about age, growth, reproduction,
recruitment, mortality rates, and behavior are essential in the
evaluation of abundénce trends noted in the catch statistics.

The species composition in the fishing areas should be studied

to detect any increase in less desirable species from the constant
removal of desirable species. This can best be studied by test
fishing with a ghartered vessel in conjunction with tagging or
other work. It can be substituted by tallying the species compo-
sition during trips on reguler commercial fishing vessels, but

the present manpower and available funds preclude such a course

of action.




The Trawl Fishery

The Washington trawl fishery can ée aivided into two distinet parts,

» local or inside Puget Sound and outside or ocean. The local or inside Puget
Sound fishery is exploited by about 50 vessels ranging in sizc from 15 fo T5
gross tons. Some Puget Sound waters are open to trawling' the entire year, some
are closed by legislation during the spawning season, some are closed most of
the year in order to limit fishing intensity, anﬁ certain bays and inlets are
closed to trawling entirely.

The outside or ocean trawl fishery 1s exploited from Heceta Banks, off
the Oregon Coast, to Yakutat, Alaska. These are the extreme range limits; the
principal exploitation occurs from Destruction Island, off the Vashington Coast
to Rose Spit in Dixon Entrance. Boats in the outside  flecet range 1in size f;om
25 to 100 gross tons and thec number of vessels fishing outside waters varies
from about 80 in winter to as few as:20 in summer. The boats are capable of
fishing several kinds of gear. During the fall and winter vhen seasons are closed
for other specles many fishermen turn to trawling. During spring months some
fishermen change to halibut set-line fishing and salmon trolling. In summer many
boats are outfitted with salmon purse seines, some with salmon gill nets, while
others are taken to Alaska to serve as salmon tenders. A few vessels (ca 12)
are used for trawling in Puget Sound during the winter and in the ocean trawl
fishery during the summer.

The trawl gear used in the inside and outside fisheries are practically
the same except that the nets used inside are somewhat smaller in size. The
trawl net is a huge flat bag with long wings of mesh attached to the opening

of the bag. The nets average about 120 feet long and about T5 feet wide.




The top or head cables reinforce the top and bottom edges of the net. The
top or head line is buoyed up by floats and projects forward cf the bottom
or foot line which is weighted. The net is held open and on the sea

bottom by two large metal-framed wooden doors or otter boards, hence the

name of the fishery. The doors are towed by two long cables which are attachew

to a pair of winches. The rail is cleared and the towing point placed aft
by running the cables through blocks hung on 5 to 6 foot high stanchions«
these ares set in the quarters of the vessel. Dandyline gear is in general
%fe. This is a set bf stops and a "C!" link whereby the door is detached
from the cables , and the bridles from the door to the net can be wound
onto the winch drums. Many of the vessels are now equlipped with a drum upon
which the net is wound. The use of stabilizers is coming more intoc practice
as these allow fishing in rougher weather.

The eastern net is used most widely as it catches a greater variety
of fish. The western box net is primarily a sole fishing net, and. although
less complicated to construct, it does not catch rockfish as well as the
eastern net. Rather than carry extra gear the fishermen use the eastern
nat. The size of a net is known by the number of meshes around the throat or
opening of the net; nets in common use vary from 350 to 400 meshes in
circumfersnce. There are sbout as many variations of nets and gear as there
are fishermen in the fishery. A net of 425 meshes in circumference practi-
cally limits the size of net that can be handlad aboard present vessels.

About 50 species of fish are taken in the trawl nets, but many, being
unmarketeble, are discarded at sea. Ten principal species are marketed.

These are listed in relative order of poundaege landed: Pacific true gray

cod (Gadus macrocephalus), rockfish (Sebastodes sp.), Pacific ocean perch

(Sebastodes alutus), petrale (Eopsetta jordani), lingcod (Ophiodon elongatus),




English sole (Parophrys vetulus), Dover sole (Microstomus pacificus),

sablefish or blackcod (Anoplopoma fimbria), starry flounder (Platichthys

stellatus), and rock sole (Lepidopsetta bilineata).

Trawl Regulation Revisions U

.
D
RGN

In January 1959, the Vashington food fish exemption list was further

changed tod exclude more species taken by the trawl fishery. Dogfish and other

specles of shark, arrowtooth halibut or turbot (Atheresthes stomias), hake

(Merluceius productus), pollack or whiting (Theragra chalcogramma fucensis),

Bellinghan sole (Isopsetta isolepsis), and Pish offal or scrap may be still used

for any purpose. Also from the waters of the Pacific Ocean, priest fish

(Sebastodes mystinus), sand dab (Citharichthys sordidus), and slender sole

{Lyopsetta exilis), may still be used for any purpose. In effect this change

removes from the exemption list, black rockfish (§. melanops), rock salmon
(5. peucispinis or S. brevispinis), yellow-tailed or greenrockfish (8. flavidus),
rosefish (S. diploproa), and rex sole (G. zachirus).

At the same time, January 1959, the definition of bottcm fish otter
travl gear was chenged to allow the use of 33-inch mesh in the cod end of
the travl nets. All of the net except the last 75 meshes of the combined cod
end and intermediate may be constructed of 3-inch mesh. Measurements are
made between the knots. The perch permit system was retained but has becore
unnecessary with the use of smaller mesh.

An eight per cent tolerance was added to the winter petrale sole closure
which, in some cases, allows more than the 3,000 vound limit established per

landing for this species.




Catch Statistics

"The material reported upon here has been taken entirely from the

interview data gathered in Bellingham and Seattle ports during the years

1955 throukh 1959.

l.

The interview data are fishermen's estimates of their catch.
This was explained when the objectives were discussed. Comﬁarisons
of fish tickets and interview estimates have shown that the latter
are, on the average, fairly accurate; but for greater accuracy
the estimates should be corrected to the ticket weights for each
trip interview. Correction of ocean catches to ticket poundage was
initiated in September of 1960.
As has been mentioned above, landings are mede at the two principal
ports, Seattle and Bellinghem. Tﬁe Seattle fishermen typically fish
from Destruction Island to Cipe Scott, while the Bellingham fishenmeﬁ
operate from De2struction Island to Hecate Strait. The interviaw
sampling was not carried on at the same rate in each port, but a
single factor was used to adjust the total interview landings to
the total actual landings,usually on a monthly basis. Therefore,
vhen sampling was more intense at Bellingham, the more northerly
areas would be increased out of true proportion from the lack of
sampling on the southern areas in Seattle.

A check on this 2rror indicated that the resultant data were
not disproportionate to the extent of precluding the use of the
material to study trends in the catch. In the future, however,
the Seattle and Bellingham interview data will be adjusted separately.
The method of analysis as used in the 195k, 1955, and 1956 reports was
to divide the poundage of a species caught in one area by the total

time spent fishing for all species in that area. This gave a




catch per hour for the particular species. The method penalized
all species to some extent, but those taken in shallow (flounder)
or at depth (perch and dover) were penslized to such an extent

thet the final figure indicated how much time was spent fishing
other specles rather than the trend in catchability of a particular
specles.

Therefore, all the past data, for which there were IBM reports
available, have been reanalyzed. The time fishermen spent fishing
each particular speries caught in an aree was used. The present
analysis does not agree with past work, but it should present the
catch trends more accurately than in the past.

In this analysis the annual poundage from the interview data
was adjusted to the annual poundage from the landing receipts on
all species except petrale sole. This adjustment should have been
made on the basis of the monthly landings. Each month was sampled
at a different rate, and adjusting on a yearly basis gave each month's
data equal weight. There was insufficient time to recalculate the
other species on a monthly basis, but this refinement will be added
to any future analyses.

Significant catches are thcse in which the welght of a species
consituted 25 per cent or greater of the total catch for a single
series of drags. These Were coded into the IBM, and a special report
was made. The catchabllity of fish as measured by catch per hour
depends upon two factors: (1) the sbundance of fish, and (2) the
avallabllity of the fish to be caught. When a net comes up empty, a
fishermen could ask whether the fish have all been ocaught or are
they simply hiding among the rocks. In studying the abundance of

any fish, the factor of availability must be minimized. Selecting



only catches of e species in which in constitutes 25 per cent

or more of the total poundage 1s one method of ~obtaining a

truer measure of that species asbundance and of minimizing the
measurement of availability. The 25 per cent level of significance
was chosen rather arbitrarily, and it 1s perhaps too severe in a
multiple-species fishery. Some significant catch date were analyzed,
but these added nothing that was not evident from the total catch
data. In fact, the significant catches, being the best fishing
results, tended to increase first and to remain better for a longer
period than the total data indicated. The significant catches

were often insufficient to spow trends.

5. The five year period (1955 through 1959) included in these data is
a small portion of the history of fishing on most of the ten
specles. For most of the species the initial rich fishing has been
cropped, and the trends have been established at lower levels of
abundance.

6. There are other fisheries exploiting some species. For example lipgcod
are fished by set line and troll. This makes the trends of poundag:,
effort and catch per effort in the trawl fishery alone difficult to
interpret. In some areas the Canadian trawl fleet is also operative
which has the same effect as explained when another type of fishery
exploits a species. Until all the deta are combined for analysils the

true situation will be difficult tc determine.

Petrale Sole

\

The main feature of the Washington trawl fishery for petrale sole int'
the five year period, 1955 through 1959 has been the Esteban deep fishery.
The approximately four million pounds of petrale sole taken largely in the

winter of 1956-1957 demonstrates that the market demand is good for this fish.
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Because of these winter landings, petrale soie ranked fourth in poundage
and second in value during the five-year period. Petrale usually ranks lower
both in poundage and in value when the deep winter fishery is restricted. -

Tebles 1 and 2 have been prepared to show the catch data for all sreas
and by individual areas. Figure l-A compares total catch, effort, and catch
per hour or fishing sucgess for all ocean areas as landed in Washington ports.
For all areas effort decrecased slightly from 1955 to 1959, catch increased
in 1957 then returned to about the 1955 level in 1959. Fishing success increased
in 1957 and decreased again in 1958. By 1959, success was at a level above that
of 1955. The 1957 Esteban deep fishery was responsible for the increases in
that year as 1s shown in Figure 1-B which excludes the catches from Esteban
deep. Excluslon of the Esteban deep catches-from the total catch data does not

cppreciably affect the conclusions drawn from the total data.
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Table 1 - Petrale sole catch data from inverviews extrapolatad to total
landings: Esteban > 100 fms - northward.

. 1955 1956 1957 1958 1959 5 yr. average
HECATE STRAIT§ L per cent of total catch
Pounds 162,899 L7,088 159,182 78,438 232,924 136,106
Hours 856 673 17T 853 1,287 877
Lbs/nr. ' 190 83 222 92 181 155
Index 1lbs/hr 100 by 117 L8 95 ]
GOOSE ISLAND 3 per cent of total
Pounds 172,655 90,571 69,400 96,147 33,164 92, 387.
Hours 1,33L 952 758 Lhs LLs 786
Lbs/hr. 130 95 92 216 75 118
Index 100 73 T1 166 58
CAPE SCOTT 17 per cent of total
Pounds 814,450 977,696 L67,112 247,630 200,478 541 481
Hours 3,318 5,635 3,109 2,597 1,923 3, 316
Lbs/hr. 245 17 150 95 10k 163
Index 100 71 61 39 L2 !
CAPE COOK 2 per cent of total }
Pounds o1 L8, 32k 99,331 74,995 27,923 . 50,213 !
Hours 6 229 332 532 ° 117 243 '
Lbs/hr. 82 211 299 141 239 207
Index 100 257 365 172 291 g
ESPERANZA-NOOTKA 6 per cent of total i
Pounds 237, 338 95,677 123,664 119,674 300, 756 175,422 i
Hours 1,739 1, k4oL 829 665 1,179 1,181
Lbs/nhr. 136 6l 149 180 255 1kg
Index 100 L7 110 132 188 E
ESTEBAN 100 fms 26 per cent of total T
Pounds 621, 4L 465,400 2,673,130 150,886 157,928 813,758 !
Hours 1,535 1,389 2,890 725 789 1,466 !
Lbs/hr. -4os 335 Q25 208 200 555 |
Index 100 83 228 51 Lg 2 1
TOTAL ESTEBAN DEEP-northward 58 per cent of total §
Pounds 2,009,317 1,724,756 3,591,819 767,770 953,173 1,809, 367 t
Hours 8, 785 10,372 8,635 5,817 5, 740 7,870 !
Lbs/hr. 229 166 L16 132 166 230 :
Index 100 72 182 58 72 !
OCEAN TOTAL excluding ESTEBAN DEEP Tk per cent of total 1
, Pounds 1,873,940 2,117,046 2,025,256 1,058,629 2,879.617 2,327.660
Hours 18,201 19,196 12,345 14,086 16,590 16. 084
Lbs/hr. 103 126 164 138 17h 145
; Index 100 122 159 134 169

JESTEBAN northward excluding ESTEBAN DERP
{ 32 per cent of total

i Pounds 1,387,873 1,259,356 918,689 616,884 765,245 995,609
HOLII‘S 7; 250 8’ 983 597h5 5; 092 L‘,951 6’)4’01‘ \
| Lbs/hr. 191 140 160 121 161 155

Index 100 T3 84 63 8h4 : |




Table 2 - Petrale sole catch data from interviews extrapolated to total

11

landings: osteban< 100 fms - southward.
1955 1956 1957 1958 1959 5 yr. average
ESTEBAN & 100 fms 6 per cent of total catch
Pounds 268,691 361, 771 166,466 60,271 52,869 186,014
Hours 1,490 643 87k 463 Shk 803
Lbs/hr. 180 590 190 130 97 232
Index 100 330 106 72 5
UCLUELET-BARKLEY SOUND
1 per cent of total
Pounds 12,224 12,206 33,361 51,364 24, k59 26,723
Hours 249 : 284 189 60 58 168
Lbs/hr 4g L3 177 856 Lo2 159
Index 100 88 361 1, 7hT 861
FORTY-MILE BANK 21 per cent of total
Pounds 192,482 517,375 643,407 603,602 452,803 661,934
Hours 889 1,492 1,196 990 3,791 1,672
Lbs/hr. 217 280 538 610 383 396
Index 100 129 248 281 176
{SWIFTSURE £ per cent of total i
' Pounds €0, 51k 8.5410 4,331 2,003 166,965 L8 .Lhs ;
Hours 302 148 i 157 243 sl gl
Lbs/hr. 200 57 619 13 687 283 |
Index 100 29 310 o7 34k :
CAPE FLATTERY-UMATILLA, QUILLAYUTE AND DESTRUCTION ISLAND }
12 per cent of total 5
Pounds 419,293 268,388 231,959 566,475 354,995 372,222 |
Hours 7,923 7,290 L 125 7,176 6,8L8 6,672 !
Lbs/nr. 53 40 56 79 52 56 |
Index 100 5 106 149 98 !
ESTEBAN <« 100 fms - southward i
' L1 per cent of total i
Pounds 953,204 1,108,150 1,079,524 1,283,715 2p52,091 1.295, 337 .
Hours 10,853 9,857 6,391 8,846 11,L84 9.k86 |
Lbs/nhr. 88 112 169 145 179 137
Index 100 127 192 165 203 _;
OCEAN TOTAL
' Pounds 2,989,200 2,882,446 4 698,386 2099,515 3037, 545 3,141,418
| Hours 19,736 29,585 15,235  1h,811 ~ 17,375 17,549
| Lbs/hr. 151 10 308 L2 175 183
| Index 100 93 204 gl 116 o
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The results of tagging experiments on petrale sole have indicated
that the stocks of thils species may be divided near the 100 fathom line
off Esteban Point. In other words, there are two stocks or populations of
petrale sole: one populatiom is found from Esteban deep northward into
Hecate Strait, and another popﬁlation from Esteban shallow (less than 100
fathoms) southward. Therefore, the catch data given here have been dividad
accordingly. Table 1 and Figure 2 are made up of catch statistics from
Esteban deep northward. Figure 3 depicts catches from the important arsas
within the northward population. The northern population of petrale sole
contribute 58 per cent of the total Washington landings. This is shown in
Figure 2-A, while Figure 2-B excludes the Esteban deep catches.

The concentrations of spawning petrale sole were discovered in Esteban
deep about the winter of 1953-1954. The discovery was made by fishermen
who were in search of Pacific Ocean perch., About a half million pounds of
petrale were taken in each year 1955 and 1$56. In 1957 the catch increased

to 2.7 million pounds and it was feared that the inshore petrale fisheries

to the northward would suffer because of the removal of even larger poundages

from the deep. Consequently, the deep fisheries in winter were restricted.
In the meantime other deep water concentrations were found off Destruetion
Island and Willapa Bay. As a result of the regulation of the Esteban deep
fishery the catch, effort and, therefore, the catcg'per effort has decreased
in 1958 and 1959 in Esteban deep (Figure 3-C) and from Esteban northward

( Figure 2-A). The northward catch data (Figure 2-B), which contribute

32 per cent to the total catch, show decreasing catch, The effort has

also decreased, but the catch per hour has only decreased slightly.

Perhaps, most affected were the petrale catches (Figure 3-A) from
Cape Scott grounds. Poundage and fishing success declined in this

area. Effort alsoc decreased, but a decrease in fishing effort
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should not bring about a decrease in catch per hour. It was from this

area that numerous fish tagged in Esteban deep were recovered, and many

fish tagged here were conversely recovered from the deep fishery. It can
be concluded then that the Esteban deep fishery affected the Cape Scott
fishery, and catches here will probably reﬁéin lower until the young fish
produced by the protected population can enter the Cape Scott catch sometime
in 1962 or 1963. In four years the 1958 and 1959 year clases should

attain a catchable size. OFf course, some increase should be evident before
this because the growth of all fish that escaped capture through the

years shoukd contribute to the landings.

For the stocks of petrale sole southward from Esteban the catch
statistics are given in Tuble 2 and shown in Figures 4 and 5. Figure L-A
shows the combined data from all southern areas which includes Esteban
catches at 12ss than 100 fathoms in depth. This area contributed 41 per
cent of the total petrale landings. The fishing time or effort decreased in
1957 but increased again through 1959 to a level slightly more than it was
in 1955. The catch has increased,and the fishing success has increased over
the past five years.

Although tagging studies indicate a single southern population, the
catch statistics show a large variation in the vulnerability of the stock
}n different areas. Figure 5 of ho;mile Bank catches was prepared on tha
same scale so that all graphs_of tﬁe petrale sole would be comparatle. The

LO-mile area contributes largely to the southern landings with some 700,000

pounds of petrale sole taken annually. Effort has averaged onlyfﬁNT

thousand hours of fishing during each year. Catch per effcrt has averaged about

400 pounds per hour. Ald statistics increased in 1959 when compared with

1955. Within this same southern population of petrale sole is a highly con-

trasting fishery comprised of the Cape Flattery, Quillayute, and Destruction
[ ]

Island areas. Combined these areas contribute 12 per cent of the total
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petrale cateh. In this area the catch showvn in Figure 4LB is fairly
constant at 370,000 pounds anuually, or avout half the 4O-mile Bank pro-
duction. However, about four times the effort is spent in producing this
catch, or 6.7 thousand fishing hours annually. Effort dipped'in 1957, but
is only slightly decreased when 1959 is compared with 1955. Catch per
effort is consequently low averaging only 56 pounds per hour in the five
years. Catch per unit of effort decreased in 1956, increased until 1958,
and then returned to the 1955 level in 1959. This area is fished rather
heavily, but the petrale sole, although redﬁced to a low level of abundance,
seem to be maintaining their number; at present.

The area to the south of Destruction Island contributes one per cent
to the total production, but if the Oregon trawl regulations are relaxed

to allow a winter fishery for petrale sole there is the danger that the

Willapa deep area may be exposed to exploitation.

English Sole

Bettar than average landings of petrale sole and lingcod during the
1955-1959 period displaced English sole from its usual fourth position down
to sixth in rank by poundage although it ranked fourth in value. This
species is slightly more susceptible to the vagaries of market demand than
petrale sole.

English sole are usually caught in relatively shallow water (less than
80 fathoms) in three principel areas: Hecate Strait, Cape Flattery-southward,
and Puget Sound. The combined total ocean catch includes lendings from
two separate populations, those off Hecate Strait and those off the W:shington
Coast. This demonsérates the danger of drawing conclusions from the total
ocean catch when it is composed of catches fr;ﬁ geparate populations. These

data are shown in Table 3 and Figures 6, 7, and 8. The combined data
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Table 3 - English sole catch data from interviews extrapolated to total

landings. -
_1955 1656 1957 1956 1959 5 year average
HECATE STRAIT 23 per cent of total catch
“Pounds 902,051 583,646 630, 646 568,202 758,972 688,703
Hours 2,483 1,936 2,205 2,184 3,843 2,530
Los/hr. 363 301 286 260 197 272
Index lbs/hr 100 83 19 72 5k
CAPE FLATTERY-UMATILLA
17 per cent of total catch
Pounds 9oL, 869 283,455 264, 627 403,277 676,221 524,490
Hours 9,860 b,172 2,462 3,135 3,939 L, 71k
Lbs/hr. 101 68 107 129 172 Ll
Index lbs/hr 100 67 106 128 170
{QUILLAYUTE 22 per cent of total catch
I Pounds 515,655 1,175,121 386,936 L6k, 206 758, 374 660,058
! Hours 2,10k 2,872 1,500 1,203 1,181 Ay T
Lbs/hr. 245 - 409 258 386 6h2 372
. Index lbs/hr 100 167 105 158 262
‘DESTRUCTION ISLAND
] 31 per cent of total catch 1
Pounds 423, 224 180,821 699,835 1,370,307 1,710,445 936,926 E
Hours 2,520 2,105 1,994 3,096 2,TTh 2,Lg8 |
Lbs/hr. 168 228 351 LL3 617 375 |
. Index lbs/hr. 100 136 209 26U 367 ;
‘OCEAN TOTAL i
© Pounds 3,075,536 2,762,918 2,253,050 2,965,518 4,008,346 3,013,074 !
Hours 21,678 15,199 10,923 12,126 13,228 14,631 :
Lbs/nr. 142 182 206 245 303 206 -
' __Index lbs/hr. 100 128 145 173 213 -
PUGET SOUND
i Pounds 1,058,971 1,723,705 1,567,122 2,011,263 1,652,102 1,602,633
Hours 7,649 9,691 20,896 23,632 24, 866 17, 347
Lbs/hr. 138 178 75 85 66 92
Index 1bs/hr. 100 129 5k 62 L8
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(Figure 6) shows that effort and catch decreased for two years and then
increased in the latter two years, 1958 and 1959. Fishing success continued
to increase which denotes an increased abundance. However, in Hecate Streit
(Pigure 7-A), which contributes 23 per cent to the Washington English sole
ocean trawl catch, poundage declined in 1957, remained at about 600,000
pounds for three years, then increased in 1959, but did not attain the 1955
level of production. Effort remained at about the 2,000 hour level for four
years and then increased to 3,800 hours in 1959. Fishing success (C/E)
declined each yeer. The 195G rate was about one half of the 1955 rate. This
is not a favorable condition, and indicates that fish are less avallable to
the fishermen of both countries. Canadians and Americans both exploit this
area, Fish are less avallable for severel reasons: elther they ares less
numerous or they are not appearing in their usual habitat for some unknown
reason. Catch enalyses will not demonstrate which of these two factors is
responsible for a decline in fishing success., A separate approach is
necessary, such as a continucus analysis of the age composition of the stocks
in question. When stocks are declining there are fewer young fish entering
the fishable stocks to replace those removed by both fishing and natural
causes. The rate of young fish entering the population is called recruitment,
and when recruitment declines over & period of time, it is an indication
that the total number of fish in an area is decreasing. Conversely, it can
then be said that the fish are not off on some mythical migration.

The English sole catches from the Cape Flattery-Umatilla, Quillayute,
and Destruction Island areas, although graphed separately, may be discussed
similtaneously as catch statistics follow each other in all three areas.
These areas contribute 70 per cent to the total ocean catch of English sole.

Catch per hour in all three areaes is improved in 1959 compared to the rate
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of success in 1955. This indicates that the English sole stocks off the
WashingtoP Coast are in good condition at this time. The much improved
success of fishermen in this area overcame the poor fishing in Hecate Strait,
and produced a favorable situation to be evide;t in the total ocean catch
analysis as was mentioned at the start of the discussion of catch statistics
for this species. Y

The Puget Sound fishery for English sole is in poor condition (Figure 9).
Fishing effort has tripled in five years. Catch increased, but the increase
was only half of the 1955 production. Consequently, catch per unit e¥
fishing success declined to about half of its 1955 rate. There are two in-
tensive fisheries in;Puget Sound f;; English sole: one in the Everett Bay
area and one in the Gulf of Georgia. Although it is not definitely known
that the decline in these fisheries is the result of a decrease in the
abundance of fish, a decline in availebility is unlikely. If fish were
simply not in their old haunts, the fishermen would soon discover them. The
decline in this fishery has already reached the point where it is barely
profitable to continue fishing. If allowed to coqtinué, this trend will
level out at a point where fishermen are herdly able to meet the expense of
continued fishing. The amount of fishing effort should be regu%?ted in some
menner to increase the stocks to a more abundant level. There is always the .

danger that stocks may be driven to a level of abundance from which they

cannot recover. It is likely, however, it will be unprofitable to continue
fishing before this happens. The Qulf of Georgla 1s open to trawling all year.
The Everctt area is open from April 15 through February 15 of' the following
year.

The southern Puget Sound.areas were opened to trawling in 1953 for a

1imited period (December 1 through March 31) each year. It was hoped that
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fishing would decrease the incidence of the parasitism of the English sole
caught in the southern area. Although no specific study has been made of
this, observations indicate that the parasitism remains heavy. The fish seem
to become increasingly available to the fishery toward the end of the open
period. All of the English sole cetch, whféh is the principal species taken
is sold for mink food. Although English sole are restricted to use as human
food or fish bait, an exception is made for the parasitized fish so that they

can be used as animal food. -*

Dover Sole

This species is more vitlnerable 'to market demand fluctuations than
either petrale or English soles. It is taken in deeper water than English
sole. Dover sole ranked seventh in poundage and sixth in value during the
1955 to 1959 period. '

Dover sole catch statistics are shown in Table 4 and Figure 10. Fishing
effort in the ocean arcas decreased in 1957, and effort has remained fairly
constant since then. Total catch follcwed the decrease in effort in 1957, but
poundage has increased in the latter two year period. Fishing success likewlse
decreased in 1957, but the increase in production with little increaese in
effort caused a large increase in catch per hour. In fact, catch per hour
in 1959 exceeded that of 1955 which indicates that the Dover sole stocks are
in good abundance.

The ocean catch may be broken 1pto four main production areas. The largest
pounddg: is teken in the Cape Flattery-Umatilla area which suggests
that the fishermen are not forced to travel very fer for this specles. Starting
to the northward, 14 per cent of the ocean catch is taken in the combined
Hecate Strait, Goose Island, and Cape Scott areas (Figure 11-A). In thesc

areas effort has decreased, poundage has generally increased, and catch per



Table 4 - Dover sole catch data from interviews extrapolated to the total
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landings.
1955 1556 1957 1958 1959 o year ave.
HECATE STRAIT-GOOSE ISLAND AND CAPE SCOTT
14 per cent of total
Pounds la: 945 65111‘*22 231,250 Blh‘:832 392, 319 350, 35""
Hours 831 3,110 1,119 751 1,498 1,462
Lbs/nhr. 195 209 207 419 262 2Lo
Index 1bs/hr. 100 107 106 215 134
ESTEBAN 30 per cent of total ocean catch
Pounds 1,143,660 1,160,260 LTh, 673 Lkg, 202 544,602 754,479
Hours 2,049 1,391 1,882 906 1,086 1,463
Lbs/hr. 558 834 252 Lg6 501 516
Index 1lbs/hr. 100 149 L5 89 90
CAPE FLATTERY-UMATILLA
35 per cent of total catch
Pounds 1,264,011 1, 362,81k 370, 393 561,740 897,955 891, 383
Hours 3,697 3,571 98k 1,556 1,519 2,265
Lvs/hr. 32 382 376 361 591 394
Index lbs/hr. 100 112 110 106 173
DESTRUCTION ISLAND
10 per cent of total catch
Pounds 503,633 237,665 155,899 276,113 77,950 250,252
Hours 1,809 618 617 1,505 Ly 993
Los/hr. 278 385 253 183 188 252
Index lbs/hr. 100 138 91 66 68
OCEAN TOTAL
Pounds 3,267,291 3,626,381 1,448,591 1,938,534 2,310,168 2,518,193
Hours 9,351 9,832 5,434 5,679 5,591 7,177
Lbs/hr. 3k9 369 267 341 413 351
Index lbs/hr. 100 106 77 98 118
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Figure 11 - Dover sole catch, calculated effort, and catch per hour
from Hecate Strait-Goose Island-Cape Scott and Esteban

areas by year, 1955 through 1959.
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hour has increased. Catch and effort followed each other clossly until
1958 when less effort prodiced increased poundage. Evidently, new fishing
grounds were dlscovered that year in the Goose Island area which is the
principal fishery in this combined area. The Esteban area (shown in Figure
11-B) is a deep fishery and is affected by the petrale regulation in that
the two species become mixed, and it is at times impossible to fish Dover
sole without taking more than a limit (8 per cent of a single trip) of
petrale sole. Consequently, effort has decreased, and poundage and fishing
success have followed the decline in fishing effort. The stocks in the
Esteban area, which produced 30 per cent of the five year average catch,
are evidently less availeble to the fishermen.

For the Cape Flattery-Umatilla area (Figure 12-A) where 35 per cent
of the Dover sole are harvested, effort has decreased, poundage decreased in
1957 and then recovered somewhat, but catch per hour has improved. Declining
effort indicates a lack of interest in these fish and improved fishing success
probably reflects the exploithtion of newly discovered grounds as well as
increased abundance of fish on the 0ld grounds with the lessening of fishing
pressure.

Ten per cent of the catch is taken in the Destruction Island area
(Figure 12-B). Here effort is also irregularly down, poundage is down, and
fishing success is also poorer. These declines are thought to reflect lack
of marketability for this specles rather than decreased abundance of the
sto;ks. Fishermen often complain of small Dover in this ' area. Most companies
require the fishermen to sort out all Dover sole less than 16 inches.
Recovery (per cent of saleable fillet in comparison to the amount of dis-
carded carcass)’is low on Dover sole less than 16 inches in length. It may
be that the demand for larger Dover sole which belong to the older age groups

may render the stocks unable to withstand much fishing pressure. These are
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soft-fleshed fish and may not survive being caught at smaller sizes as

readlly as other firmer species. These theories will have to be investigated.
Some Dover are taken within the Puget Sound area, but these represent

& small per cent of the inside landings, and the data are insufficient for f

analysis.

ﬁock Sole

. During the five year period of study these fish ranked tenth in
poundage and in value. Some are caught incidentally on 40Q-mile Bank and
off Esteban Point, but the largest proportion of this species are taken in
relatively unmixed catches in the Hecate Stralt area. They are mixed with
other species on the Goose Island and Cape Scott grounds. Rock sole are. ‘
also caught in Puget Sound.

When the combined ocean catch from all areas 1s considered, effort

fluctuated widely but was highest in 1959. Catch poundage declined until
1957 and partially recovered in 1958 and 1959 (Table 5 and Figure 13). Catch
per hour as a measure of fighing success has declined over the five-year
period. These data are difficult to interpret because the Canadian fishermen
exploit rock sole rather intensely in these same areas. It may be necessary
to combine Canadian and American data on this species to ascertain the effects
of the fisheries upon the stocks. The condition of the fishery does not '
appear favorable because in 1959 increased effort dld not produce a proportional
increase in catch as is s?own by the decrease in catch per hour. This occurs
when stocks are less numerocus, o at least, less available to the fishermen.

\ In the Hecate Strait area effort has increased but catch and catch per
effort have declined (Figure lik-A). PForty-seven per cent of the ocean E;tch

came from Hecate Strait, and it appears that the stocks in this area are in

the worst condition.
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Table 5 - Rock sole catch data from interviews extrapolated to the total landings.

EEC 1955 1956 1957 1958 1959 5 year ave.
ATE STRAIT 47 per cent of total ocean catch
Pounds 509, 046 252,475 110, 783 183,640 200, 648 251, 318
Hours 627 385 130 691 688 50k
Lbs/hr. 812 655 855 266 291 Lg9
Index lbs/hr. 100 81 105 33 36
GOOSE ISLAND 25 per cent of totsl ocean catch .
Pounds 271,111 88,193 58,299 152,180 89,046 131, 766
Hours 516 5LS 320 254 276 382
Lbs/hr. 525 162 182 598 323 345
Index lbs/hr. 100 31 35 114 62 g
CAPE SCOTT- 23 per cent of total ocean catch ;
Pounds 10L, 696 277,118 63,045 65,629 113, 310 124,760 !
Hours i Lko 1,842 637 559 443 784
Lbs/hr. 238 150 99 117 257 159 |
| _Index lbs/hr. 100 63 L2 ) 108 ¢
OCEAN TOTAL i
{ Pounds 884,853 628,248 261,137 409, 8ok 482,281 533,265 |
Hours 1,583 3,04k 1,61k 1,636 3,429 2,261 |
Lbs/nr. 559 206 162 250 14 236 |
Index lbs/hr. 100 37 29 45 25 i
{PUGET SOUND '
i Pounds 78,695 87,686 52,231 72,822 59, 361 70,159
; Hours 1,026 . 926 800 1,473 1,130 1,071
| Lbs/hr. 7 95 65 b9 53 66
i Index 100 123 8l 64 69 °*
The Gbose Island grounds (Figure 14-B) contribute 25 per cent to the

total ocean rock sole catch.

creased, but fishing success has varied considerably.

Here the effort has decreased, poundage has de-

Catch per hour declined

in 1956 and 1957, increased to better than the 1955 level in 1958, and then

decreased again in 1959.

The fluctuations in catch and catch’per effort show

little relationship to the veriations in effort, and it appears that either

)

the lacking Canadian fishing data can provide the answers to the situation or

the stocks vary extensively in availability.

The former is probably the case

as Washington vessels take about 10 per cent of the total catch in Hecate

Strait and about 20 per cent of the total catch in the Goose Island area.

Rock sole catches in the Cape Scott area, Figure 15A, contributed 23 per

cent to the total Washington catch from ocean areas.
creased from 1955 to 1956, but fishing success decreased.

success all decreased in 1957.

Catch and effort in-

Catch, effort, and

From 1957 through 1959 effort continued to
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Figure 14 - Rock sole catch, calculated effert, and catch per hour
| from Hecate Strait and Goose Island areas by year, 1955
through 1959.
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decrease, but poundage increased somewhat. Catch per hour increased
considerably. The latter is a favorable reaction, but an intelligent inter-
pretation cannot be made from these data which represent 15 per cent of the
total rock é8le catch from the area.

The Puget Sound fishery for rock sole is depicted in Figure 15-B, In
general, effort has increased in the five-year period, poundage has declined,
and the catch per hour, as evidence of fishing success, has also declined.
Theﬁs data are consistent with other Puget Sound species in showing an in-
tensive fishery which has been driven to low production. The fishery is in

poor condition and is worsening.

Starry Flounder

The bulk of the flounder fishing is conducted at depths of less than
70 fathoms. The catches come from widely divergent areas. In importance,
flounder ranks ninth by ‘poundage and value among the various species marketed
by this fishery. '

The combined ocean catch means little as these fish are taken in S. E.
Alaska, Hecate Strait, and off téé Washington Coast. The catch from Puget
Sound will be presented separately. Table 6 gives the catch data for starry
flounder. Figure 16 graphs the catch statistics more for continuity than
for any analytical information which might be derived from it. Fishing effort
increased through 1956 and 1957, then decreased in 1958 and 1959. Production
increased slightly in 1956, then decreased for 1957 and 1958, and recovered
somewhat in 1959. Fishing success (catch per hour) decreased the first
three years, 1956, 1957 and 1958, and then increased slightly in 1959,

S. E. Alaska contributes 24 per cent of the étarry flounder ocean catch.
Trawling in this area is peculiar in that the fishermen trawl right into the

river mouths for flounder, and if the fish are present, thousands of pounds
/



Table 6 - Starry flounder catch data from interviews extrapolated to the

total landings.
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| 1955 1956 1957 1958 1959 5-year ave.
S. E. ALASKA 24 per cent of total oceen catch - :
Pounds k62,745 285, 399 236,378 25,667 101, 309 222,292
Hours 270 207 84 39 69 134
Lbs/hr. 1,71k 1,376 2,831 667 1,475 1,659
Index 1bs/hr. 100 80 165 39 86 :
HECATE STRAIT 22 per cent of total ocean catch
Pounds 72,023 79,231 225,587 202,067 469,405 210,263
Hours 201 282 34k 504 581 L, ook
Lbs/hr. 247 281 655 Lol 808 53
Index lbs/hr. 100 11h 265 162 327
CAPE FLATTERY-UMATTLLA, QUILLAYUTE, and DESTRUCTION ISLAND
54 per cent of total ocean catch
Pounds 720,086 975, 6lk 539,429 219,27k 78, 734 506,633
Hours 1,184 1,96k 2,436 931 801 1,463
Lbs/hr. 608 Lot 221 36 98 346
Index 1bs/hr. 100 82 36 9 16
GOEAN TOTAL
Pounds 1,254,854 1,344,099 1,010,001 Li7,895 666, 783 ok, 726
Hours 1,745 2,456 2,924 1,498 1,505 2,026
Lbs/nhr. 719 ST 345 299 443 466
Index 1lbs/hr. 100 76 48 L2 62 .
IPUGET SOUND ‘
Pounds 275,531 286, 761 280, 462 L69, Th9 199,217 302, 344
Hours 3,414 4,350 5,803 6,833 5,04k 5,089,
Los/hr. 81 66 48 69 39 59.
Index lbs/hr. 100 ‘81 59 85 48
are caught. The fish enter the river mouths to spawn in the winter months

and, therefore, weather and sea conditions must be favorable to allow trawling.

In this area, catch and effort have decressed with some improvement in 1959

(Figure 174%).
reported in 1957.

trying for this species as much as they did in 1955.

Catch per hour has generally decreased with & successful year

The decline in effort indicates that fishermen are not

v (1 !

The flounder fishery off Hecate Strait presents an entirely different set

of circumstances (Figure 17-B) than in S. E. Alaska.

Here the effort is in-

creasing, catch 1s increasing, and fishing success is likewise increasing

which indicates the stocks of flounder in this area are in good abundance.

This area produced 22 per cent of the ocean catch of flounder.

The bulk of the ocean catch of flounder (54 per cent) was taken off the

coast of Washington. Figure 18-A shows the catch statistics for this area.

Catch increased with an increase in effort in 1956, but success decreased.
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hour from Southeast Alaske and Hecate Strait areas by

year, 1955 through 1959.



FISHING TIME IN HUNDREDS OF HOURS

FISHING TIME IN THOUSANDS OF HOURS

W

N

IBA. CAPE FLATTERY, UMATILLA,
QUILLAYUTE, DESTRUCTION ID.

54 %

LANDINGS IN HUNDRED THOUSAND POUNDS.
(@]

0
T 55 — 20
o | | | 0
1955 1956 1957 1958 1969

CATCH PER HOUR IN HUNDRED POUNDS

CATCH PER HOUR IN POUNDS
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from the Cape Flattery to Destruction Island and Puget Sound

areas by year, 1955 through 1959.
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Effort continued to increase in 1957, and botﬁ catch and catch per hour
declined. In the next two years, 1958 and 1959, all three measures decreased.
The unfavorable reactions of the fish to the fishery indicate that the

starry flounder stocks are less available and are probably exploited to a
point beyond which they cennot meintain themselves.

The flounder statistics for Puget Sou?d are shown in Figure 18-B. The
date are typical of other stockg of fish within the Sound. Effort 1s in-
creaesing generally; a slight deéline was exhibited in 1959. Catch leveled
for two years, increased in 1958 then declined to a new low in 1959. Catch
per hour is generally decreased with some reflection of the increased catchgg
in 1958. Similar to other species, catch per hour has been driven below
the 100 pounds per hour rate. Here? again, the stocks of fish appear to
be at a low level of abundance. As long as there is a slim margin of profit
to be gained fishermen will pursue the last fish. Although these fish are
not becoming extinct, regulation of effort should brieg an increase.of fish

which would allow fishermen to catch the same poundage with less effort.

Pacific True Gray Cod

The above title includes most of the common names to which this fish
is subjected along the coest. This species was in 1959 the most important
one landed in Washington by weight and value received by the fishermen.

Considering the combined ocean catch which is given in Table 7 and
graphed in Figure 19, effort has decreased during the last five years, catch
declined in 1956, but increased after that. Catch per hour decreased in
1956, but increased in later years.

Starting to the northward, Figure 20-A shows the data for Hecate Strait
where 39 per cent of the Washington landings originate. The amount of

fishing effort increased during the years for which the data are available.



L

Teble T - Pacific true gray cod catch date from interviews extrapolated to the
total landings.

; 1955 ~_1956 1957 1958 1959 S-year ave,
HECATE STRAIT r cent of the total catech
Pounds 3,590,045 1,581,455 2,803,434 5,035,622 6,772,584 3,956,628
Hours 2,666 1,932 2,415 2,577 4,736 2,865
Lbs/hr. 1,347 818 1,161 1,954 1,430 1,381
1955 Index 100 61 86 145 106
1bs/hr.
ISLAND-CAPE SCOTT
22 per cent of the total catch
Pounds 2,325,809 3,089, 3s 2041 11539)872 675,]-65 2)2&‘5:7"2
Hours 4,804k 5,871 b, 27k 2, 1,750 3,937
Lbs/hr. 75 526 8u2 531 386 570
Per cent change 100 11 177 112 81
1bs/hr.
|ESPERANZA-
6 per cent of the total catch ) _
Pounds “1',3%5,'31 T 529,446  L5L, 566 124,192 470,686 588,647
Hours 3,780 2,204 2,150 1,060 1,227 2,084
Lbs/hr. 361 2ko 211 n7 384 282
Per cent change 100 66 58 32 106
_ lbs/hr,
U ~-FORTY-mile and
5] pir cent of the total eatch
Pounds 91%4, 2153,93 1,053, 086 l"TS) 867 550, u'03 829: h83
Hours 1,858 2,135 1,672 1,355 3,052 2,014
Lbs/hr. 492 540 630 351 180 412
Per cent change 100 110 128 T 37
lbs/hr.
CAPE FLATTERY-UMATILLA
16 per cent of the total catch
Pounds 2,901,161 1,193,145 634,563 1,352,047 1,792,667 1,574, TLT
Hours 9, gho 5,334 2,895 4,052 )"', 259 5,296
Lbs/hr, 292 224 219 334 421 297
Per cent change 100 7 75 11k 1k
lbs/hr, ¥
QUT -DESTRUCTION ISLAND
cent of the total cateh
Pounds 272,0 2,309 975,589 1,202,698 945,861 895,712
Hours 3}708 "“:51"8 3,359 !", 38,"' 3)’"‘23 3:88""
Lbs/hr. 154 172 290 27k 276 231
Per cent change 100 12 188 178 179
lbs/hr.
OCEAN TOTAL
Pounds 11,673,684 8,433,503 9,591,725 9,813,000 11,217,653 10,145,913
Hours 26,890 22,465 17,049 16,434 18,529 20,273
Lbs/hr. b3k 375 563 597 605 500
Per cent change 100 86 130 138 139
1bs/hr.
| PUGET_SOUND 1
Pounds 934,439 1,127,411 1,688,690 2,388,801 1,692,663 1,766,401
Hours 13,058 12,239 19, 769 18,626 18,513 16,441
Lbs/hr. 72 92 85 128 o1 107
Index 100 128 118 178 126
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Figure 19 - Pacific cod catch, calculated effort, and catech per hour
from all ocean areas by year, 1955 through 1939.
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Poundage has also increased, Fishing success or catch per hour followed

the dgcline'of effort and catch in 1956. The catch per hour then increased
for two years, but in 1959, when both effort and catch incremsed, catch per
hour declined. The high catch per hour rate for these stocks is indicative
of a newly exploited fishery, however, this is an old fishery. In fact, the
initial abundance has been cropped to' the point where the catch consists of
a few incoming year classes. Unsteble conditions usually result from such a
fishery. Declining fishing success may eliminate the American fishermen who
must have good fishing to meke the long trip to these waters profitable.

Figure 20-B gives the fishing date for the combined Goose Island and
Cape Scott grounds which produces 22 per cent of Washington's trawl-caught
cod. Fishing effort increased in i956 and then decreased rather steadily for
the last three years. Catch increased until 1957 and then féllowed effort in
decline. Catch per hour of fishing followed the poundsge in its variations
which indicates unfavorable conditions in this segment of the cod fishery.

The catch statistics for the Esperanza and Esteban areas have been com-
bined (Figure 21-A). This combined ares produces 6 per cent to the cod catch.
All three statistics declined from 1955 to 1958 in this aree. In 195? a
slight increa;e in effort produced a larger catch and a large increase in the
catch per hour rate, This could be the discovery of new stocks, or an increase
in abundance of fish resulting from the declining fishing effort, or the entry
of an abundant year class into the fish#ry. Stocks in this area seem to be
meintaining their abundance, although the catch rate is about one fifth of
that found in Hecate Strait.

Eight per cent of the Washington trawl cod catch in the five-year period
came from the combination of three areas: Ucluelet, 40O-mile Bank, and
Swiftsure (Figure 21-B). From 1955 to 1956 effort, catch, and catch per hour

all increased. This is a favorable circumstance. From 1956 to 1957 effort
. ,
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and catch decreased, but catch per hour continued to increase which is

a more favorable reaction. JIn 1958 all three measures decreased which is

not cause for alarm. However, in 1959 a large increase in effort.produced
only a slight increase in poundage and a decrease in catch per hour. This

is not a desirable situation, and is puzzling after the former reactioms.-
Such developments indicate that the Canadian catch may be laré; enough to
affect the abundance of fish in the area or the fish were simply not available
to be caught in 1959.°

The Cape Flattery-Umatilla area (Figure 22-A) produced 16 per cent of
the total catch averaged over the 1955 through 1959 pe;iod. Effort decreased
considerably during 1956 and 1957. Catch also decreased. The rate of catch
(C/E) decreased to a lesser degree. Effort increased in 1958 and to some
extent in 1959, and the catch followed the increase in effort. Catch per
hour increased considerably in the latter two years. The trawl fishery for
cod appears to be in good condition. Stocks are being maintained as inter-
preted from these date.

The combined Quillayute-Destruction Island area yields nine per cent of
the cod catch in the ocean areas (Figure 22-B). This area is about the
southern limit of the commercial fishing range of the cod. Only small
poundages of cod are caught to the southward. Here effort has oscillated
around 3,900 hours for five years. Poundage has increased from 1955 to 1958,
and then decreased somewhat in 1959. Fishing success (C/E) increased from
1955 until 1957. It then decreased slightly in 1958, and remained level
through 1959. From these data stocks of cod appear to be continuing in
abundance. Here again, fishing success 1s about one-fifth that experienced
by fishermen in Hecate Strait.

In Puget Sound (Figure 23) about 1.75 million pounds of Pacific cod were

caught on an average over the study period. Fishing effort increased over
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the period. Catch increased generally with a peak in l§58 and a decline
in 1959. Success of fishing also increased somewhat, and this messure of
availability reflected the 1958 peak of production. Although apparently
stabllized, cod stocks have, like other species in the Sound, been driven
to a low level. This is evidenced by the low (100 pound per hour) rate of

)

catchability.

Sablefish (Blackcod)

Sablefish or blackcod ranks eighth in poundage and value among the
trawl-caught species. This species is also exploited extensively by set
line fishermen. Poundage records have often alternated high and low by
years showing that market demand limits production when there is a large
hold-over of frozen sablefish from a previous year. .

The data from all areas, Table 8 and Figure 2k, show generally decreasing
effort,'and except for a brief flurry in.1956, relatively level production
and fishing success in this five-year period. Two factors render these data
of little value in estimating the condition of the sablefish stocks. First
and perhaps of greatest consequence is the fact that the catch by set line
fishermen is large and should be considered simltaneously to analyze the
effect of both fisheries upon the stocks. For example, in 1958 set liners
took 76 per cent and the trawlers 2k per cent of the l.é million pounds of
sablefish which were caught that year. Second, market limitations reduce
the catch in some years. Consequently, the incidental catcﬁ of sablefish can
usually supply the market demands; at times sablefish are discarded, especially
small blackcod; but when demand is good fishermen seek out this species. They
do not have to go very far afield as 95 per cent of the catch comes from the
nearby areas, lower west Vancouver Island to Destruction Island.

Catch and effort bear little relation to each other in the area including

Hecate Strait, Goose Island, and Cape Scott grounds shown in Figure 25-A.
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Table 8 - Sablefish catch data from interviews extrapolated to the total landings

1955 1956 1957 1956 1959 2-yTr. ava.

HECATE STRAIT-GOOSE ISLAND and CAPE SCOTT

4 per cent of total, !

Pounds 21,621 29,252 ' 67,165 15,732 38, 544 46,463
Hours 609 1,202 1,321 573 874 916
Lbs/hr. 36 2l 51 132 by 51
Index 1bs/nr. 100 67 142 367 82

LOWER WEST VANCOUVER ISLAND ‘

16 per cent of total ocean trawvl catch

Pounds 180, 367 221,308 188,690 148,833 133,866 174,614
Hours 2,105 1,274 2,71 3,305 1,633 2,212
Lbs/hr. 86 17h 69 Ls 82 79
Index lbs/hr. 100 202 80 52 95

CAPE FLATTERY-UMATILLA

2 per cent of total ocean traw& catch

Pounds 133,103 2,767,594 248,526 69, 76k 215,037 686,605
Hours 1,766 3, 374 8ko 1,561 988 1,706
Lbs /nr, 75 820 296 45 218 Lo3
Indéx 1lbs/hr. 100 1,093 395 60 291 k]
QUILLAYUTE and DESTRUCTION ISLAND

17 per cent of total ocean trawl catch
Pounds 101,073 247,135 52,688 28,412 512,340 188, 329
Hours 1,829 45 Lgs 883 Lo6 512
Lbs/hr. 55 555 106 32 1,262 232
Index 1bs/hr. 100 1,009 193 58 2,295
iOCEAN TOTAL
Pounds bh2,666 3,266,456 562,367 342,324 920,678 1,106,898
Hours 6,606 6,313 5,536 6,723 4,336 5,90k
Lbs/hr. 67 517 102 51 212 187
Index lbs/hr. 100 772 152 76 316

Four per cent of the sablefish catch was taken in this combined area. Effort
increased in 1956, catch increased slightly, and catch per effort decreased.

Effort increased slightly in 1957, catch increased considerably, and C/E Increased.
The decrease in effort in 1958 was coupled vith a slight increase in catch which
produced a fair increasg in fishing success. ’Then, in 1959, an increase in

effort produced a decline in both catch and success of fishing. Ordinarily, this
would mean that a fishery is cropping the fish at & maximm rate for sustaining

the level of the sablefish populations in a given area. However, the low rate

of fishing success, near or less than 100 pounds per hour indicates that sablefish
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are caught incidentaelly to the fishing effort expeﬁded in search of other
species as the fishing success for other species is much above this figure.

Sixteen per cent of the trawl catch of sdbiefish comes from the west
coast of lower Vancouver Island, (Figure 25-B). Effort decreased in 1956
while catch and catch per hour both increased. Effort increased through 1958
and decreases occurred in catch and catch per hour. Then, in 1959 effort de-
creased, but catsh decreased also with an increase in catch per hour which is
difficult to interpret except to blame the incidental nature of the sablefish
fishery.

The majority of the landings, 62 per cent, are taken in the Cape Flattery-
Umatilla area, and the similarity of Figure 26-A to tﬂe total catch in
Figure 24 1s expected. Fluctuations are perhaps more exaggerated in the smaller
‘area. Effort has decreased in the five years except during 1956. Catch is
slightly increased as is fishing success. Fishing success or catch per hour
is generally better here than in the more northerly areas which is the reverse
situation than for most specles. This indicates that fishermen are more inclined
to fish exclusively for sablefish in this area, although much of the catech is
incidental to Pacific Ocean perch, rockfish, and Dover sole.

Seventeen per cent of the seblefish catch is teken in the Quillayﬁte to
Destruction Island area shown in Figure 26-B. Here effort declined considerably
from 1955 to 1956 and has not increased proportionately since. Catch was
generallydecreasing until 1959 when catch increased five times the 1955 level.
Fishing success or C/E increased 23 times the 1955 rate. Many undersized
sablefish are discarded while fishing in these areas at times during the year.

The use of larger mesh nets (4% inch) was of considereble benefit to this

species in allowing the small fish to escape.



5T

4 e 10
26A. CAPE FLATTERY - UMATILLA
3 62 %
8
i
6

N
I
LANDINGS IN MILLION POUNDS

FISHING TIME IN THOUSANDS OF HOURS
(@)
CATCH PER HOUR IN HUNDRED POUNDS

O_
@ 26B. QUILLAYUTE AND DESTRUCTION
z 6 ISLAND 412
o I | 7 % :
a
(@]
=
<
3
2 8
I
| =
(@]
W
0 8
(@]
et
=) 4
3G
=
wn
(O
2
o
ok Z o 0
< 1955 1956 1957 1958 1959

Figure 26 - Sablefish catch, calculated effort and catch per hour
from the Cape Flattery-Umatilla and Quillayute-Destruction
Island areas by year, 1955 through 1959.



58

Lingcod
About three-fourths of the total landings of lingcod are taken by trawl

gear. These fish are also caught by troll, set line, hand line, set net, gill
net, and drag seine. ‘In the trewl fishery, lingcod ranks fifth in poundege and
seventh in value. The catch of lingcod is taken incidentally to other species
in most areas except on the 4LO-mile Bank where a thriving fishery exists from
May through August. Thirty-nine per cent of the total catch averaged over

this five-year period of study came from 40-mile Bank.

Total effort on lingcod, Figure 27 and Teble 9, declined for four years
but increased some in 1959. Poundege decreased for two years, but increased
for the latter two years (1958 and 1959). Catch per unit of effort (pounds per
hour) decreased in 1956, but rose steadily through 1959 which is a good
indication.

As 1is usual, the areas considered separately present a differing set of
circumstances. Lingcod are incidentally caught in Hecate $trait ( 5 per cent
of the total, Figure 28-A). Effort has varied, poundage decreaesed, and fishing
success decreased. The Goose Island area (Figure 28-B) only contributes
6 per cent to the total lingcod landings. Here effort decreased, catches de-
clined and recovereq>while catch per hour increased considerably during the %ast
two years.

The Cape Scott area (Figure 29-A) contributes 1k per cent to the total
lingcod landings. Fishing effort increased in 1956 and declined after that.
The catch increased for two years, 1955 and 1956, then decreased. Fishing
success increased in all four years although more slowly in the two later years,
1958;and 1959. Only four per cent of the lingcod were taken in the Esperanza
area in the five year period (Figure 29-B), and all the data have generally
declined. Seven per cent of the lingcod were taken in the Esteban area

(Figure 30-A). Effort varied downward, catches dropped at first, but have



Table 9 - Lingcod catch data from interviews extrapolated
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to the total lendings.

1955 1956 1957 1958 1959  5-year ave.,

[HECATE STRAIT 5 per cent of the total ocean catch

Pounds Lok, 0L7 123,050 146,909 63,568 115,522 170,627
Hours 1,676 1,301 1,477 1,014 1,590 1,412
Lbs/hr, 21 95 99 63 73 121
Index lbs/hr. 100 39 b1 26 30
GOOSE ISLAND 6 per cent of the total ocean catch

Pounds 311,477 203,402 8k, 360 108,919 258,617 193, 355
Hours 1,416 991 514 456 Lok 756
Lbs/hr. 220 205 164 239 641 256
Index lbs/hr. 100 93 15 109 291
CAPE SCOTT 15 per cent of the total ocean catch
{Pounds 169,209 616,187  721,h79  L29,k32 278,225  LL2,906

ours 2,410 L ;139 2,693 1,563 927 2,346
Lbs/hr. T0 149 268 275 300 189
Index lbs/hr. 100 213 383 393 429
ESPERANZA 4 per cent of the total ocean catch
Pounds 185,259 227,943 73, 369 54,854 95,806 127,4k0
Hours 1,489 1,217 1,197 L68 888 1,052
Lbs/hr. 124 187 61 117 108 121
Index 1bs/hr. 100 151 49 Ol 87
ESTEBAN T per cent of the total ocean catch
[Pounds Lo1,825 63,283 167,003 105,721 184,555 202,477
Hours 1,994 891 1,662 g1k 767 1,246
(Lbs/hr. 247 71 1C0 116 2h] 163
\Index lbs/hr. 100 29 bo b7 98
FORTY -MILE 39 per cent of the total ocean catch
Pounds 606, 305 73k, 548 912,478 1,063,730 2,799,718 1,223,356
Hours 668 1,16 1,367 1,067 i, 079 1,719
Lbs/hr. 907 519 | 667 997 686 T12
{Index 1bs/hr. 100 57 Th 110 16
\CAPE FLATTERY 10 per cent of the total ocean catch
{Pounds 524,508 279, 302 141,633 337,497 275,651 311,698
Hours 8,149 4,236 2,248 2,879 2,650 4,032
Lbs/hr. 64 66 63 117 104 7
Index 1lbs/hr. 100 103 98 183 163
‘DESTRUCTION ISLAND 5 per cent of the total ocean catch
{Pounds 135,150 120, 961 4,399 190, 60k 199, 387 144,100
Hours 1,699 1,659 1,250 1,885 1,719 1,642
Lbs/hr. 80 73 60 101 116 88
:Index lbs/hr. 100 91 75 126 145
{OCEAN TOTAL
'Pounds 3,356,637 2,718,004 2,458,721 2,620,069 4,374,764k 3,105,639
Hours 22,175 19,851 14,219 11,722 14,155 16,424
Los/hr. 151 137 173 22L 309 189
Index 1bs/hr. 100 91 115 148 205
PUGET SOUND
Pounds 71,563 128,117 101,119 68,286 80,18k 89,854
Hours 5,792 10,792 7,599 9,2k2 3,788 7,443
{Lbs/hr. 12 12 13 7 21 12
'Index lbs/hr. 100 100 108 58 175
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recovered somewhat, and success decreased to a quarter of i1ts 1955 value
with a subsequent recovery in 1959 to nearly the 1955 level.

The 4O-mile area, which pro&uces more lingcod than any single area
(Figure 30-B) has experienced a fourfold increase in effort, a twofold increase
in catch, and a slight decrease in success of fishing. Most of the chaﬁge
occurred in 1959. The fluctuations in fishing success reflect availability as
mich as or more than abundance of fish in the case of lingcod, but the decline
in 1959 should be watched closely for further decline, especially with the
tremendous fishing effort thatlhas been placed on these fish,

Lingcod catches are similar in both Cape Flattery (10 per cent) and
Destruetioﬁ Island (5 per cent, Figure 31). Effort decreased for two years
(1956 end 1957), increased in 1958, and decreased again in 1959. Poundage
followed effort in the two areas to some extent. Fishing success (catch per
hour) remasined about the same for three years (1955-1957) in the Cape area and
then increased to a higher level for two years (1958 and 1959). Success decreased
somewhat ig the Destruction Island area in 1956 and 1957 and increased to &
higher point in 1958 and 1959.

Puget Sound lingcod statistics have different trends than other Sound-caught
species (Figure 32). After an increase in effort for three years, the effort
dropped in 1959 to a point below the 1955 figure. Catch in pounds increased in
1956, decreased for two Yyeers to rise again in 1959. Catch per effort remained
level from 1955 through 1957, dropped in 1958 and almost tripled in 1959. This
seems encouraging until it is considered that these figures represent less than
100 pounds of fish per hour as compared to a peak of almost 1,000 pounds per
hour on 4O-mile Bank. The low fishing success found in Puget Sound would not

economically support a commercial fishery in a more distant ocean area.
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Rockfish (except Pacific Ocean Parch)

The rockfish group contains all commercially retained red and black
rockfish except Pacific Ocean perch which is considered separately. The
rockfish landings rank second in poundage and third in value among the trawl-
caught species. Rockfish are also caught by troll, set net, hand line, and
gill net gears. Trawlers land the bulk of the catch, however.

Fishing for rockfish is subject to limited market demsnd, and fishermen
are asked almost constantly to limit their catch of these fish within reason
or more frequently a specified poundage. A fisherman limited to no rockfish
will avoid areas where these fish are to be found, if at all possible. If any
rockfish are caught, and he cannot obtain permission by radio to keep them, the
fish are discarded. With a small 1imit of 10,000 pounds, rockfish would be
kept until this poundage was obtained, after which any rockfish would be dis-
carded. With a larger limitation of 25,000 pounds or more, a fisherman would
keep all incidental rockfish and probably fish for more. Due to market
limitations, many pounds-of -rockfish are discarded eacl.-year. Unfortunately,
nd® accurate measure -is available af the actual discard.

Desplte this gloomy aspect the totel catch of rockfish is increasing after
a decline in 1957 and 1958 (Table 10 and Figure 33). The number of fishing
hours (effort) declined in 1956 and 1957, and then increased slightly in 1958
and 1959. Catch per hour (fishing success) has increased steadily_in the last
four years, 1956 to 1959,

The individual areas show varied statistics. Eleven per cent of the
five-year average total catch of rockfish came from the Goose Island area
(Figure 34-A). Poundage followed effort in a steady decline, while fishing
success increased slightly. Twenty-one per cent of the average catch came from
Cape Scott grounds (Figure 34-B). Effort increased in 1956, poundage decreased,
and success decreased. Effort decreased in 1957, poundage decreased further,

as did fishing success. Effort remained about the same during 1958 and 1959,



Teble 10 - Rockfish catch data from interviews extrapolated to thes total
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landings (excluding_%gcific Ocean perch).
195

1955 1957 1958 1959  5-yr. ave.
GOOSE ISLAND 11 per cent of the total ocean trawl catch
Pounds 792,780 653,477 628,956 413,430 306,483 599,026
Hours 2,231 2,134 1,797 991 696 1,570
Lbs/hr. 355 306 350 L1T Ll 374
Index 1lbs/hr. 100 86 99 217 124
CAPE SCOTT 2) per cent of the total ocean trawl catch
Pounds 1,470,533 1,424,749 665, L8k 875,036 1,056,913 1,098,543
Hours 3,672 L,586 2,609 2,682 2,787 3,267
Lbs/hr. Loo 310 255 326 319, 334
Index 1lbs/hr. 100 . 78 6k 82 95
ESPERANZA-CAPE COOK 15 per cent of the total ocean trawl catch
Pounds 781,182 1,013,632 932,579 59,666 802,928 797,997
Hours 2,01k 1,935 1,758 959 1,567 1,6L7
Lbs/hr. 388 52U 530 479 512 487
Index lbs/hr. 100 135 137 123 132
ESTEBAN 12 per cent of the total ocean trawl catch
Pounds 587,081 60k, 611 813,206 593, T3k 637, 764 647,279
Hours 2,536 1,526 2,425 1,47L 1,485 1,889
Los/hr. 231 396 335 403 k29 359
Indax 1bs/hr. 100 171 145 174 186
CAPE FLATTERY 25 per cent of the total ocean trawl catch
Pounds 1,168,202 48, 733 TWh, 721 1,409,464 2,415,164 1,317,277
Hours 9,601 4,715 2,233 3,718 5,272 5,108
Ibs/hr. 122 180 334 379 158 295 |
Index lbs/hr. 100 148 27k 311 375 i
QUILLAYUTE-DESTRUCTION ISLAND |

11 per cent of the total ocean trawl catch :
Pounds 185,548 910, 620 182, 330 o8k, 861 453,867 603,445 |
Hours 3,623 4,038 * 1,950 3, 701 2,688 3,200 ¢
Ibs/hr. 134 226 9h 266 169 1178 |
Index 1lbs/hr. 100 169 70 199 126 :
OCEAN TOTAL =
Pounds 5,521,165 5,601,683 4,155,480 5,136,463 5,936,143 5,270,187 |
Hours 25,380 20,223 13,796 1k,671 16,296 18,073 |
| Lbs/hr. 218 277 301 350 364 302 |
Index lbs/hr. 100 127 138 161 170 ?
' PUGET SOUND L é
. Pounds 62, 314 93,339 99,005 73,946 80,032 81,727 .
| Hours 3,431 4,167 5,122 4,024 4,301 4,209 :
' Lbs/nr. 18 * 22 19 18 19 19
' Index lbs/hr. 100 122 106 100 106
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but poundage increased and fishing success increased. Rockfish were either
more abundant in the Cepe Scott area in 1958 and 1959, more readily available
to the fishermen's nets, or new areas were explolted.

In Figure 35-A the Esperanza and Cape Cook catches of rockfish were com-
bined for 15 per cent. The catch was largely from Esperanza. Effort decreased
in three years, 1956, 1957, and 1958, Catch increased in 1956, but then followed
the decrease in fishing effort in 1957 and 1958. Fishing success increased in
1956, leveled in 1937, and then decreased in 1958. During 1959 all three
measures increeased which indicates that rockfish are available in the Esperanza-
Cape Cook region when needed.

The Esteban area supplied 12 per cent of the five-year average catch
(Figure 35-B). Fishing was less intense in 1959 than it was in 1955, catch was
slightly improved and fishing success was also improved.

The Cape Flattery area supported 25 per cent of the rockfish fishing
(Figure 36-A). Over the five-year period the time spent fishing decreased,
poundage caught increased, end fishing success increased fairly steadily. This
improved situation can be attributed partially to the discovery of new fishing
arees which is helpful in spreading fishing intensity over more area and, it is
hopgd, new stocks of rockfish.

The Quillayute and Destruction Islend area catches were similar, and were,
therefore, combined for this report (Figure 36-B). All three measures
fluctuated together which indicates that the fish are often not available in
these areas. Eleven per cent of the total rockfish catch is made here.

Rockfish catches in Puget Sound (Figure 37) have increased in the five-year
period, 1955, to 1959. Fishing effort increased, but catch per hour remained
at a low of nearly 20 pounds per hour of fishing. Perhaps this is all the

inside waters are capable of producing.
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Pacific Ocean Perch

The Pacific Ocean perch, which is not a perch but a species of the genus
Sebastodes along with the other rockfish, is exploited at a smaller size for a
special market of small fillets. This market was developed on the eastern

coast of the United States using Sebastes marinus. Ocean perch, as it is

called in Washington, ranked third in poundage and fifth in value during the
1955 through 1959 period of study, and was also subject to market limitations.

The total catch in all areas (none are caught in Puget Sound) showed no
difficulties as catch and effort statistics fluctuated together fairly well.
The catch per unit of effort has increased two-thirds in four years, (Figure
38 and Table 11).

In the Goose Island area (23 per cent of the catch in this period) effort
and catch decreased, but success of fishing increased as sha;n in Figure 39-A.
For the Cape Scott area, where 25 per cent of the perch are caught, all three
statistics increased about threefold (Figure 39-B).

. The Esperanza and Esteben areas (Figure 4O-A) supplied 23 per cent of the
catch in the five years, and although fishing time and catches decreased,
fishing smccess in catch per hour was slightly improved. Most (éhree-quarters)
of the catch was taken in the Esteban area.

Twenty-four per cent of the catch was made from Cape Flattery to Destruction
Island where all three'statistics remained about the same over the five years
(Figure 40-B). :

With the present writing, the Pacific Ocean perch populetions appear to
be maintaining themselves adequately. If effort should increase appreciably,
stocks could be driven to lower numbers in the present areas of exploitation.

The age composition and recruitment of the perch stocks should be studied

continually for signs of decreased abundance.



Table 11 - Pacific Ocean perch catch data from interviews extrapolated

to the total landings.

764

! 1955 1956 1957 1956 1959 5-yr. ave.
GOOSE ISLAND 23 per cent of the total catch

[Pounds 879,843 1,741,137 838,450 92k, 528 605,788 997,957
Hours 986 1,508 703 661 495 871
Lbs/hr 892 1,15h 1,193 1,398 1,223 1,146
'Index 1bs/hr. 100 129 134 157 137

{CAPE SCOTT 25 per cent of the total catch

'Pounds 341, Thh 876,251 624,985 U5, 274 3,180,103 1,093,669
Hours 530 1,129 o7 569 2,132 1,061
'Lbs/hr. 645 T76 660 782 1,492 1,031
{Index lbs/hr. 100 120 102 121 231
:hSPERANZA-ESTEBAH 23 per cent of the total catch

|Pounds 1,220,537 1,199,375 1,34k, 042 297, 321 943,127 1,000,880
Hours 2,075 1,527 2,497 498 1,200 1, 559|
‘Lbs/hr. 588 785 538 597 786 "gh2 |
jIndex lbs 1bs/hr. 100 13k 91 102 134

\CAPE FLATTERY, QUILLAYUTE AND DESTRUCTION ISLAND

l 24 per cent of the total catch _

'Pounds 991,013 = G03,110 1,161,262 997,302 1,035,271 1,017,591
'Hours 1,855 1,502 1,361 1,505 1,k4k4s 1,53k
'Lbs/hr. 534 601 853 663 T16 663
Index 1bs/hr. 100 113 160 124 13k - |
'OCEAN TOTAL :
;Pounds 3,498,758 4,979,665 4,514,949 2,736,207 5,839,951 4,313,906
‘Hours 5,611 5,996 5,977 3,511 5,503 5,320 ]
‘Tbs/hr. 624 831 755 T79 1,061 811
{Index lbs/hr. 100 133 121 125 170 1
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Discussion

'Briefly summarizing the success of fishing as an index to fish abundance,
the areas off the Washington Coast show more increases than decreases. Speciles
in areas off Canada are barely being sustained with some species such as:
English sole in Hecate Strait, rock sole in Hecate Strait and Goose Island
gounds, and Pacific cod in Goose Island and Cape Scott showing declining
trends. The grounds west of Vancouver Island show more decreases than increases.

It 1s difficult to explain the reason for the declining fishing success
off the west coast of Vancouver Island with the improved fishing off the
Washington Coast. The areas exploited by both fleets show about equal fishing
success, although some specles have declined. Evidently the better fishing
off Canada attracted fishermen away from Washington allowing the latter area
to improve.

Fishing success 1s low on most species caught in Puget Sound. Further
study by area should be made in the Sound and steps taken to relieve the
fishing pressure in the problem areas. |

There are many factors involved which work to the benefit or detriment
of the fishery, and these directly or indirectly affect the . BBundance of
the stocks of fish.

(1) The limited market demand tends to decrease fishing pressure on

the trawl-caught species. Demand varies during the year. In the
late spring and summer months fresh halibut and salmon are on the
markets, and trawl-caught species are less in demand. During fall
and winter months demand increases for trawl-caught species as
other fresh fish are less available. Demand for bottomehidl peaks
during the lenten period. Then too, the demand for bottomfish

varies directly with the trends in meat prices.



(2)

(3)

(4)
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The use of large mesh (4% inch) nets, heretofore, has been an
important factor in maintaining the fishing success at the level
shown during this period of study. Larger mesh allowed the small
fish to survive which provided good recruitment of new fish into the
fishery; The smell mesh net (3% inch), which catches more under-
sized fish, has come into wider use in 1960. Obviously, a large
proportion of the small fish will not survive belng caught and re-
leased. As a result, the recruitment of fish into the fishery will
decline, thereby jeopardizing future catches by the trawl fishery.
Discovery of new fishing areas within the larger areas has kept the
fishing success from declining when these exploit new stocks of fish.
For example, catches from the Cobb No. 9 tow, has affected Cape
Flattery data in the last few years. If an area is being over-fished,
fishing in new areas sustains the catch statistics at a high level

until the new areas are depleted. The fishing will then collapse

_without warning. The condition of the older stocks #s masked by the

fishery for the new stocks.

Unregulated fishing can remain successful provided there 1s adequate
area over which the fishery can operate. This 1s a factor in the
sustained fishing success of the Washington fleet. However, if too
many fishermen enter the fishery, if areas are removed from the
fishery, or if it becomes uneconomical to travel the long d;stances
to some of the fishing grounds, the remaining grounds will become
inaedequate to support the present number of fishermen.without good,

enforceable regulations.
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Protection is given the fish stocks by the existence of large

rocky areas on or near the fishing grounds. These provide

sanctuary for the fish. Some species, such as petrale sole and
lingcod; are believed to seek rocky areas at certain seasons.

There are many rocky regions:in or near the fishing grounds in most

of the areas which could afford protection to some specles of fish.
S8imilar to the expansion of the fishery to new grounds is the
expansion or shift of effort to new or different species. The
increased catches of Pover sole in the northern asreas and the
increased catches of perch in many areas are exsmples.

Other factors, such as: the decrease in fishing effort during

price neéotiations, the decrease in effort when fishermen quit
travling in the spring and summer, and the limitation of effort by
regulation when fish are concentrated in the deep water areas, all
trend to protect the stocks of fish. Also, when a fishery declines,
the less experienced fishermen are forced to quit, effort is decreased
and the stocks tend to recover.

An increase in the value of the fish tends to attract more fishermen
to the detriment of the fish stocks. This occurred with pilcards

and salmon.

Regulations were mentioned above, and they are the only real control
available by which the number of fish can be sustained. Left to
theilr own devices, more and more fishermen will enter a f%shery until
the increased effort drives stocks to such a }ow level of abundance
that it becomes barely profitable to fish. The trawl fishery inside
&P Puget Sound is a good example. By limiting the fishing effort, the

stocks can be increased to any desired level. It is conceivable that
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the stocks within the Sound could be increased to such abundance
that the present number of fishermen could catch the present poundage
in a few days of fishing each week. It is then possible that more
fishermen and vessels would be added to the fishery until the stocks
were again depleted to the point where it would be barely profitable
to fish for them.

There are two solutions to this problem: either limit the
poundage caught by area as {é done by the International Halibut
Commission, or limit the number of licensed fishermen as .is being

éonsidered in Cansda.

Market Sampling

The trawl market-sampling program wes comparatively light throughout the
1957-1959 period. This was primarily due to a manpower shortage which did not
permit an extensive program to be underteken.

Most of the field work consisted of taking length-frequency samples.
Petrale sole from the Esteban Deep, English sole and true cod from Hecate
Strait were the principal species sampled since they were being subjected to a
heavy fishery in:these sreas. Throughout the past years, there has been a
considerable mumber of length-frequency samples taken. However, due to the
large number of species and areas involved in the trawl fishery, in very few
cases 1s there a good record of length-frequency distributions tbp' individual
species by detalled areas over a substantial period of time.

Length-frequency distributions are often ﬁsed in determining age and
growth rates of fishes. This method alone is unsatisfactory for fishes in-
volved in the trawl fishery. This is due to the large number of year classes
of the various species present in the fishery aend the overlapping sizes of these

year clasees,
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In the future, 1t is hoped that an extensive age-sempling program can be
initiated in coordination with the length-frequency sampling. In this wa.y,. a
much better understanding can be obtained of the age groups of the various
species comprising the fishery.

At the end of this section is a graphic swmmary of all the length fre-
quency samples taken during 1957-1959, Figures 49 through 70.

The following are the results of the market sampling program by species.

Prue Cod (Gadus macrocephalus)

True cod sampled during 1957-1959 ranged from 43-86 centimeters, total
length, with the females being slightly larger in size. True cod sampling
was concentrated on the heavy Hecate Strait fishery and samples in April, 1957
and March, 1959 show a decrease in average size compared to April, 1956

(Figure 41).

Rockfish (Sebastodes sp.*)

A variety of species of the genus Sebastodes are caught by Washington
travlers. Principal species comprising the catch are orange rockfish

(S. pinninger), yellowtail rockfish (S. flavidus), flagsnapper (S. rudbrivinctus)

and shortspine (S. brevispinis).

Due to the complexity of segregating the many different specles comprising

the rockfish catch, there was no market sanpling of rockfish during this pefiod.

Pacific Ocean Perch (Sebastodés alutus)

Pacific Ocean perch sampled during 1957-1959 ranged from 30-47 centimeters,
total length. The females are generally larger than the males. The size range
of perch 1s relatively small and i1t is thought these fish have a very slow

growth rate.

*Excludes Sebastodes alutus.
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Figure 41 - Length frequency distribution of true cod caught in
Hecate Strait in 37-60 fathoms.
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In sampling Pacific Ocean perch, it has been found that small amounts of®
other species of red rockfish are mixed in with the perch catch. These species

are S rubrivinctus, S, diplopros, S. aleutianus and Sebastolobus alascanus.

Petrale Sole (Eopsetta jordani)

Petrale sole sampled during 1957-1958 ranged in total length from 30-62
centimeters.

Length frequency distributions of petrale sole caught off Esteban in
1954, 1957 and 1959 indicate the females are considerably larger than the
males, and extend over a wider range of lengths (Figure 42).

In February, 1959, approximately 78 per cent of 157 female petrale sole
examined from Esteban were either ripe, running ripe or spent (Table 12)
indicating these fish are of a spawning population reaching its peak probably
sometime in February. Only 13.38 per cent of the fish were immature.

Table 12 - Condition of female petrale sole caught off Esteban in 185
fathoms during February, 1959.

Running
ripe Ripe Developing Immature Spent
1k 100 16 21 6
[ 8.92 63.69 10.19 | 13.38 | 3.82 |
| per cent  per cent i per cent | per cent { per centJ

Length frequencies of petrale sole from the heavily fished 40-mile area

are shown for the years 1953, 1956, and 1958 (Figure 43).

Lingcod (Ophiodon elongatus)

Lengths of lingcod sampled from 4O-mile Bank'in June, 1957 ranged from
50-112 centimeters. The males are much smaller in size than the females with
(]

the largest male being only 81 centimeters. _
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English Sole (Parophrys vetulus)

English sole sampled during 1957-1959 ranged in totai length from
28-52 centimeters. Females comprised, by far, the largest proportion of
the catches and are generally larger than the males.

The average lengths of English sole sampled from upper Hecate Strait
did not seem to change significantly during the period from Jamiary 1954 to
December-January 1958-1959 (Figure k). !

Age samples of 187 female English sole were taken during April of 1957.
The interopercle bone was used for age classification. The most predominant
age groups were 3 and Y-year olds, which comprised about T2 per cent of the

sample (Figure 45), These fish were caught off Quillayute, an aree which

contributes a substantial portion of English sole landings caught off the
. Washington Coast.

-

Dover Sole (Microstomus pacificus)

Dover gole sampled in 1957-1959 ranged in total length from 29-65
centimeters with the females generally larger in size than the males. The
average length of female Dover sole sampled in May, 1953, and April, 1959,

from Cape Flattery has decreased (Figure L6).

Sablefish (Anoplopoma fimbria)

Length frequencies of 949 sablefish tagged in Holmes Harbor in May, 1959
indicate the presence of two-year classes.(Figure L7). These are small and
immature fish as indicated by their size. Commercial size fish are rarely

taken in Puget Sound waters.

Flounder (Platichthys stellatus)

Flounder sampled during 1957-1959 ranged in length fram 35-75 centimeters.
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The flounders sampled from the Two P2aks (Hecate Strait) area were
considerably larger in size than fish sampled from areas off the Washington

Coast (Figure 48).

Rock Sole (Lepidopsetta bilineata) ' /

A sample of rock sole from the Horseshoe Grounds (Hecate Strait) in
October, 1957 ranged in length from 30-42 centimeters. The females are

considerably larger than the males.
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Figure 58 - Length frequency distribution of petrale sole, Cape Scott, 1957.
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Figure 59 - Length frequency distribution of petrale soﬁu ﬂO-miib Bénk

38-50 fathoms.
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Figure 60 - Length frequency distribution of petrale sole, Bonilla Grounds,
48-58 fathoms.
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Figure 62 - Length frequency distribution of English sole caught off

Cape Flatte;'ijmatilla, 1957.
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Figure 64 - Length frequency distribution of Ensiisg sole caught in
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Figures 65, Length frequencies of English sole, Destruction and Carroll
Island in 57-65 fathoms, January, Fehruary, and March, 1959.
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Figure 67-B.

Pigure 67-A. Length frequency distridmtion of Dover sole, Sviftsure Bank
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Length frequency distribution of Dover sole, Esteban,
80-115 fathoms, December, 1958.
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Figure 68-A. Length frequency distribution of starry flounder caught off
Quillayute in 25 fathoms, July, 1957.
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Figure 68-B. Length frequency distribution of starry flounder caught off

the Columbia River (Area 17) in 27-28 fathoms, October, 1957.
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Figure 69 - Length frequency distribution of starry flounder caught off Umatilla

in 18-30 fathoms.
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