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DEEP-WATER TRAWLING SURVEY OFF THE COAST 

OF WASHINGTO\J 
(AUG UST 27 - OCTOBER 19, 1951) 

By Dayton L. Alve rs o n · 

INTRODUCTION 

The first i n a pl anned series of explorat ory fishing cruises intended to as­
certain the bottom-fish varieties available and t he commercial possibilities of ot­
ter trawling in the deeper ocean waters of the Pacif ic Northwest, beyond the present 
range of the region's trawl fishery, was made in t he late summer and fall of this 
year by the U. S. Fish and Wildlife Service's exploratory fishing vessel John ~. 
Cobb. Exploratory fishing was conducted off t he Was hington coast between latitudes 
47040' N. and 480 40' N., and extending 55 miles seaward . Roughly, the area covered 
is between Destruction I sland and the mrthern portion of Swiftsure Bank ( see fi g­
ure 2). The vessel l ef t Seattle on August 27 and returned on October 19 , 1951. 
During the eight weeks of operatior.s, 61 drags were made at depths ranging from 80 
to 530 fathoms. Biologists fram the Washington State Department of Fisheries and 
the University of WaShington participated i n the collection of data and also tagged 
same of the fish which were taken. 
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BRIEF HISTORY OF THE NORTH PACIFIC OTTER-TRAWL FISHERY 

'I'he offshore otter-trawl fishery of the Pacific North-Nest began slightly over 
a iecade ago. Since that time the fishery has skyrocketed in production and has 

ecome one of the major fisheries of the region (see figure 1). In a ten-yearpe_ 
ri d, landings by tt e trawl fleets of 1,-Jashington and Oregon multiplied 190 times 

• d1flllOUS 1944. u. S. Fish and 1,.jildlife Service statistics show that an all-time 
~ of a:cr;roxirnately 70 million pounds of trawl-caught food fish were landed in 
5. 'ihis rapid grovrth of the fishery was principally the result of technological 

vements in nar.ili~g the product, the heavy demand for fishery products during 
ar .rears and t e ability of the fishermen to produce large quantities of Dot­

'Il . sh at low cost. 

In the early stages of the otter-trawl fishery, "drag boats" fishing off the 
.asrington coast confined their operations to the waters between Destruction Is­
~and and Cape Flattery (Cleaver 1949). By 1938 the Grays Harbor region, as well 
aJ the Swiftsure and the La Perouse Banks, were being fished. During the ensuing 
years, the fishery spread along ~he west CO&st of Vancouver Island, and finally 
nortt, to Hecate Straits. By 1948 the Washington trawl neet was reported (Cleaver 
ahd Yar,er 1948) to number close to 200 vessels. This neet fished waters ranging 
from the Columbia River to the northern Hecate Straits. The Oregon trawl fishery 
~ ban somewhat later than that of Washington; however, a similar rapid growth oc­
clrred in that State's fishert • 

.. 
In general, trawl fishing off the Washington and the Oregon coasts has been 

, imited to depths shallower than 100 fathoms, although during the past several years, 
o trawlers have been fishing at depths between 100 and 200 fathoms off central 
rlgon for Pacific ocean perch (Sebastodes alutus). 

Otter-trawl vessels 1~ the Pacific Northwest are mainly of the West-Coast purse­
eine type with the trawl set and towed from the stern. The continued use of the 
~3e-seine type boat for trawling can be ascribed to the vessel's versatiljty, 

.:'nce it, car. be employed successfully in several different kinds of fishing. 

D~ring the growth of the fishery, changes in gear evolved through experience 
nd need. :'arE;er nets were fished, heavier doors were used, better winches devel­
ped, vQre cables replaced fiber-rope tow lines, and the balloon trawl Wa3 intro­
uced. New electronic equipment also aided the fisherman. Two-way radio, echo-

,Qunding equipment, radio-direction finde rs, and loran pl~ an important role in 
'rations of the modern otter trawlers. 

If tne demand for trawl-caught fish continues to grow, opportunities for in-
r a3ed production will be limited to several alternatives: (1) obtaining agreater 
~ Id from existing grounds; (2) developing new grounds further to the north, such 

a in th Gulf of Alaska and the Bering Sea; (3) or extending existing grounds to 
ater depths. The limited developnent within the past several years of deep­
gging grounds off Eureka, California, and Newport, Oregon, has danonstrated the 
ibility of production at depths beyond the lOO-fathom CtL-ve. 

THE AREA EXPLORED 

:n referring to the detailed chart (figure 2), it will be noted that the ~x­
p:oration covered an ~rea measuring nearly 60 miles north and sou~h and extending 

p .. 0 55 mi'!.es offshore. "'he mo·st prominent subnarine feature of this region is. 
t e deep-w~ter trough which extends from Cape Flattery in a southwesterly dir~ctlon 

nd t rminates in deep -.vater 25 miles west of Carrol Island. The deeper portlons 

of this trough have a depth range from 150 to 200 fathoms. South of the trougn, 
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FIG. 2 - EXPLORATORY DRAGS, AREAS OF SPECIAL FISHING INTEREST, AND BOTTOM CONTOURS. 
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the continental shelfl//extends offshore for approximately 20 miles before the steep­
er continental slope ~ begins. To the north and west of the trough, the continental 
shelf broadens and extends approximately 50 miles seaward, forming a shallow'er off­
shore bank sometimes locally referred to as "the spit." Depth contours, drag lo­
cations, and areas of special fishing interest are shown in figure 2. 

The continental slope below 200 fathoms was generally found to be quite steep 
and broken by numerous su1::marine canyons. Few areas suitable for trawling were 10-
ca ted deeper than the 200-fathan contour. Between the depths of 100 and 200 fathoms, 
the slope was found to be more gentle and with fewer irregularities. Bottom sam­
ples collected from the ~ntire area included gravel, rock, sand, mud, and a f~N 
large boulders. 

The bottom topography of the "trough," as contrasted with the abrupt slopes of 
the offshore banks, was found to be relatively level and suitable for trawling. 
Clay, mud, and sand were prevalent in bottom samples from the trough with occasion­
al showings of gravel and rock. Only a few snags were encountered here. 

GEAR USED 

All exploratory drags were made from the John !i. Cobb with a standard 400-mesh 
Western trawl (see figure 3) in comnon use in the Pacific Northwest so as to permit 
ready commercial appraisal of results. The specifications for this net are given 
below: 

Section of Net Le!}gth in meshes Mesh size Thread 
Wings •••••.•• 100 41 42-
Body ••••••••• 100 4! 42-
Intermediate. 75 41.. 60 
Cod end •••••• 50 3; 100 

The head rope of the net was made of 1/2-inch diameter wire rope, and the foot 
rope 'Has of 5/8-inch diameter wire rope, both wrapped with manilla. The doors were 
4 feet by 8 feet and weighed 850 pounds each. One thousand fathoms of 1/2-inch di­
ameter cable were carried on each of the two winch drums for use as trawl warps, 
and 20 fathoms of "dandy-line" gear were used between the doors and the net. 

Floats present a particular problan in deep-water trawl fishing in that they 
must be capable of withstanding the extreme press ures encountered. Two styles of 
deep-sea floats constructed of an aluminum alloy (see figure 4) proved satisfactory 
at depths to 530 fathoms. Both types are spherical in shape and 8 i nches in diameter. 

One noat is made with a lifting plane around the lower portion of the sphere. 
which is claimed to increase the lifting ability of the f l oat from 6 pounds static 
bouyancy to 30 pounds at normal towing speed. Usually three round aluminLl!ll floats 
were fastened to each wing of the net, and four of the plane-type noats were fas­
tened to the head rope. The net so rigged gave good catches of both flat fish and 
round fish. These floats are manufactured in England and were used in this survey 
because domestically-made floats with a similar pressure resistance could not be 
obtained at the time. 

A Dietz-LaFond-type bottom sampler was used in collecting bottom deposits (see 
figure 5). . 
11 ACTUALLY TERRACED REGiONS ALONG THE CONTINEN T WITH DEPTHS NOT EXCEEDING 100 FATHOMS , 
£/ THE SLOPES LEADING FROM THE EDGE OF THE CON TINENTAL SHELF TO THE GREAT DEPTHS OF THE OCEAN. 
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METHODS 

The fishing methods used 
in this trawl survey were simi­
lar to those commonly practiced 
by Pacific Coast otter-trawl 
vessels. The net was set from 
the stern and picked up from 
the starboard side. Normal 
trawling speed was about 2,5 
miles per hour. A scope2l of 
2 to 1 plus 20 percent of the 
depth was found to be a satis­
factory ratio for most depths 
fished. In several very deep 
drags, a ratio of slightlyless 
than 2 to 1 was utilized suc­

FIG. 4 - ALUMINUM ALLOY FLOATS USED ON 
THE TRAWL NETS AT DEPTHS UP TO 530 
FATHOMS. cessfully. Generally, the scope 'F I G. 5 - A 0 I ETZ 
LEFT - SPHERICAL FLOAT. 
RIGHT- SPHERICAL FLOAT WITH LIFTING 

PLANE. 

may be decreased as the depth LAFOND BOTTOM 
SAMPLER USED 
I N THE SURVEY increases. 

In exploratory trawling, considerable time is consumed in locating suitable bot­
tom. Although the navigation charts which show soundings of the area assisted in 
determining the general topography of the bottom, they do not show numerousirregu­
larities which may be encountered. The use of a constant-recording echo sounder 
proved of gr eat value in locating new grounds. All prospective drags were first 
sounded out with the depth recorder and if 
the bottom appeared to be relatively uniform 
a set was made; nevertheless, even with these 
precautions many snags were encountered 
which damaged or destroyed gear. When fea­
sible, an effort was made to hold to a uni­
form depth contour for each particular drag , 

In determining the position at sea, 
loran was used extensively. Loran fixes 
were obtained at the beginning of most drags 
and tne positions were accurately plotted 
on the navigation charts. In a few cases 
where drags were made in close proximity 
to land, radar bearings also were taken to 
plot the position. 

All drags lasted for a period of one 
hour, when possible . The catches were 
sorted on the deck and the approximate 
weights of various species were recorded. 
DoMinant varieties were sampled for size 
and weight, and certai~ quantities were 
save for technological studies. 

FI HING RESULTS 

Det~iled results of all exploratory 
drags are tabulated in the fishi~ log 

AT 0 F TO~ LI~E TO DEPTH OF WATER. 

FIG. 15 - A SECTION OF NET BEING LlFT~D ABOARD 
THE -WQHN N. COBB. NOTE SECT I ON OF DANDY­
LINE GEAR RUNN I NG FROM THE TRAWL DOOR THRU 
THE BLOCK TO THE NET. 
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(table 1) and are charted in figure 2. The 
positions given in the log are the start­
ing points of each drag. As it was often 
necessary to alter the course of a drag to 
follow a certain depth contour, the cours~s 
given are the resultant direction between 
the starting point and the end point of 
each drag. To plot drags given in the 
table, readers are referred to U.S. Coast 
and Geodetic Survey Chart 6102, Approaches 
to the Straits of Juan dp- ~. 

The John E. Cobb found three species 
of fish, Dover sole--n'licrostomus ~cifi~), 
sablefish (Ano 10 oma fimbria), Pacific 
ocean perch Sebastodes alutus) availabl e 
in commercial quantities at depths between 
100 and 225 fa thans. Figure 2 ShOV1S areas 
in which good catches of the t hree species 
were taken. The shaded regions outlining 
Dover sole and Pacific ocean perch fish­
ing grounds yielded catches of 1 ,000 pounds 
or more per hour. Areas where sablefish 
grounds are indicated gave catches of 500 
pounds or more per hour. 

DOVER SOLE: The best hauls of Dover 
sale were made in the trough north and west 
of Tatoosh Island. This area yielded a 

7 

number of catches of Dover sole exceeding FIG. 7 - MEND I NG THE NET. EXPLOR I NG NEW 
1,000 pounds per hour, and one drag produced. GROUNDS RESULTS I N FREQUENT DAMAGE TO 

GEAR. 
3,200 pounds. The bottom in t his region'Nas 
clear of obstruction and composed of mud, clay, sand, and some gravel. South of 
this area several bad snags were encountered on drags 2 and 3. 

FIG. 8 - A GOOD CATCH OF BOTTOM FISH BEING SORTED . 

Good cQtches of Dover 
sole, up to 3,000 pounds 
per hour, were also made in 
the trough from Foint of the 
Arches south to Cape Alava. 
The oat tom in this region 
was generally clear. For 
best Dover sole catches, see 
drags 8, 20, 21, 22, 38, 39, 
41, 44, 45, 48, 51, 53, 55, 
and 57 in the fishing log. 

The Dover sale taken 
were of good cClllillercial size. 
A random sample of 200 fish 
ranged from 13 to 25 inches 
ir. lengtt, with the average 
being slightly over 18ir.ches. 

The or.ly other flat fi sh ta,ken in considerable quantity were the. arrow-toothed 
flounder (Atheresthes stomias)Yancl the rex sole (Glyptocephalus zachJ.rUs),notgener­
ally marketed in the Pacific Northwest. 
~: COMMONLY REFERRED TO AS "TURBOT' BY ;~ANY NORTH',.tEST FI SHERMEN. 
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SABLEFI3H: The best catches of sablefish were also made in the trough oorth 
and west of Tatoosh IsJand. Drags in this region yiel:ied from 500 to 2,500 pounds 
of sablefish per hour. For best sablefish catches, see drags 4, 5, 8, 20, 38, 41, 
42,53, 54, 58, and 59. The fish were of good commercial size, and a sample of 162 
fish averaged almost 9 pounds. 

PAC IFIC OCEAN PERCH: Pacific ocean perch were by far the most corrunon and the 
mos t a bundant fish taken in the deep-water trawl work. This species was especially 
common on the offshore banks at depths from 125-220 fathoms; however, many good 
catches were also made in portions of the trough. Probably the best prospective 

t 

FIG. 9 - A LARGE " FLOA TER " (FU LL LOAD IN 
THE coc END) OF PACIFIC OCEAN PERCH 
BEING HAULED IN, ACCOMPANI ED BY THE 
~VER-PRES~NT FLOCK OF ALB AT ROSS OR 

GOONIES. 

fishing grounds discovered for these fish 
were on the continental slope, approximately 
35 miles west of Cape Johnson. Drags in this 
region gave catches ranging from 1,000 to 
5,000 pounds per hour of Pacific ocean perch. 
The bottom in this area was mostly clear of 
obstructions although several large tears in 
t he net were made in drag mElber 13 at depths 
from 216 to 225 fathoms. 

Another region where several excellent 
catches of Pacific ocean perch were made was 
a'::x>ut 55 miles due west of Cape Flattery; how­
ever, for the majority of drags made, the 
bottom in this area was not found adaptable 
for trawling. Hany snags were encountered 
and several large boul ders were caught in 
the net (see figure 10). A considerable a­
mount of gear was lost in this region. For 
bept Pacific ocean perch cat ches, see drags 
9, 11, 12, 13, 22, 25, 29, 30, 37, 49, and 
54 in the fishing log. A random sample of 
202 Pacific ocean perch averaged close .to 
15 inches in leneth and weighed over 2 pounds 
per fish. 

Many species of rockfish were taken in 
smaller amounts along with the catches of 
Pacific ocean perch. Four varieties COF.!­

monly caught included split-nosed rockfish 
(Sebastodes di ploproa), rosy roc kfish (Sebastodes rosaceu~), black~outhe~/rockfish 
(Sebastodes crameri), and round-finned rockfish (Sebastolobus alascanus) . A catch 
of approximately 1,000 pounds of large black-throated rockfish-(Sebas~~des intronige~ 
were taken in drag number 13, which averaged nearly 18 pounds per fish. 

TRASH FISH 

Trash fish including long-nosed skate (Raja ~), and black skate (Raja 
kincaidii), dogfish (Sgualus suckleyi), ratfish (!!J::drolagus ·colliei ), and hake 
(Merluccius productus), were commonly taken in the trough and at times dominate~ 
the catches . The offshore banks contained a much smaller percentage of trash f~sh, 
and most hauls there were quite clean. 
~COMMON NA MES OF ROCKF IS H ARE NOT ·WELL ESTABLISHED IN THE LITERATURE AND MUCH ·VARIATIOP 

TERMINOLOGY EXISTS . CO MMON NAMES USED HEREIN ARE THOSE CONSIDERED'TO BE MOST DESCRIPTIV~ 
AS DESIGNATE D BY PACI FIC COAST AUTHORITIES. 
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FIG. 10 - A LARGE BOULDER PICKED UP 55 MI LES 
WEST OF CAPE FLATTERY. ONE OF THE HA ZA RDS 
TO GEAR ENCOUNTERED IN EXPLORING NEW BOT ­
TOM. 

FI G. 11 - A CA TCH UF PAC IFIC OCEAN PE RCH AND 
OT HER ROCKF I SH. 

SUMMARY 

From August 27 to October 19, 1951, the Fish and Wildlife Service exploratory 
fishing vessel ~ ~. ~ conducted a survey of potential otter-trawling grounds 
off the coast of 'tlashington at depths up to 530 fathoms. The work was done beyond 
the depth range of the present fishery, with the purpose of detennining to what ex­
tent commercial fishing could be expanded into the deeper waters. 

Offshore banks between 200- and the 
500-fathom contours were generally found 
to have steep slopes and numerous canyons. 
Li ttle trawling ground was located at these 
depths. The bottom at depths between 100 
and 200 fathoms had slopes which were more 
gentle and with fewer irregularities. The 
bottom characteristics of the deep trough 
running southwest from Cape Flattery were 
generally suitable for trawling, and this 
area is considered the most promising of 
the regions explored. 

Three varieties of fish were found 
in commercial abundance at depths between 
100 and 225 fathoms. These included the 
Dover sole, the sablefish, and the Pacific 
ocean perch. Ibver sole and sablefish were 
most abundant in the trough while Pacific 
ocean perch were taken both in the trough 
and on offshore banks. Trash fish were a­
bundant. in drags made in the trough, hut 
were not common on the offshore banks. 

A scope of 2 to 1 plus 20 percent of 
the depth was found satisfactory for most 
deep-water hauls. Good catches of trawl 
fish were generally located at depths be­
tween 100 and 225 fathoms. Five hundred 
fathoms of trawl wire for each warp should 
be sufficient to work these grounds. 

~IG . Ie: - A HAUL OF F ISH IN COD END OF THE 
TRAWL. NOTE HEAVY RUBBER CHAFING GEAR 
USED TO PROTECT WEB OF NET FROM ABRASIV E 
BOTTOM. 



DRAG NUMBER 

Do.t. 

Latitude N. 

Longi tud. W. 

Loran Reading 

Loran Ree.ding 

S •• 

COUTIO. Magnetic 

Det>th Range in :'athoms 

Type ot BottolD 

Tra.wling Bottom 

Elapsed Time ot Set 

Elapsed Time on Bottom 

Efltimated Total Ca.toh in Pound. . 

S):I11ta 

Catoh ill Pound. (" Mark.tebl.) : 

Flat 71ah; 

DOTer 

Eogl1.h 

Petrale 

Rex 

Turbot 

Round H.h, 

UaJc. 

Lin. Cod 

Pollock 

Snblefinh 

Shark 

True Cod 

Rocktlab: 

":Laale 

Pacitic 0004:1\ Perch 

Red 

\!OR" 1\ r;, IL l ED u::;;.u~ 

Table 1 - Fishing Log - Deep_Water Trawhng Survey off the Coast of Vl'ashlngton (AUflu8t 27 to October 19, 1951) 

8-28-51 

48° 18.7' 

124° 55.1 ' 

2HI,-i;287 

2H5-2715 

C.llI! 

015° 

11,B-16o 

Gy. Cl, 

Clear 

1 hr. 38 mill. 

50 min. 

1200 

655 (90%) 

ro. (100") 

100 (90~) 

75 (lOQlo) 

300 (95%) 

35 (15;4) 

2 

8-28-51 

48° 23.7' 

124° 5C' 

2H4-4295 

2H5-2691 

Calm 

180° 

144 

Gy. 11.. 

SllAg 

1 hr. 25 IIdn. 

4B min. 

800 

200 (90;Q 

80 (11'0%) 

row (100,.) 

ro' (100;.) 

350 (100;.) 

0) . (100,') 

50 (100") 

60 (75") 

8-29-';1 

48° 22.7' 

124° 52.5' 

2H4-I,203 

2H5-2694 

C.lm 

001° 

178-180 

II. ~ RJey. 

Snag 

37 min. 

12 min. 

20 

15 (100~~) 

5 (1~) 

4 

8-29-51 

48° 22.8' 

124° 53' 

2H4-4287 

2H5-2687 

Calm 

000° 

178-182 

Gy. 1&. 

ClellLT 

1 hr. 43 .un. 

1 hr. 

3600 

800 (95%) 

OJ. (1~) 

100 (100--) 

7' .... (1"".) 

F." (lCO,:) 

l4."<) (95:() 

W(75"l 

F~ (lOO;C) 

LhIDJLU_f-I'lIUh\I1E:Ji_ nf_ L I 1:1_1,1'l~T.~6~ POUNDS: 

5 

8-29-51 

48° 29.2' 

124° 48' 

2H4-4299 

2H5-2644 

Colm 

110° 

140-160 

G. ~ II. 

Clear 

1 hr. 20 mill. 

1 hr. 

1800 

/,00 (95%) 

,ao (100.-) 

\100 .• 

:.'5 (loo~) 

600 (~) 

150 (95JC) 

170 (100%) 

6 

8-29-51 

48° 28.7' 

124° 52.4' 

2H4-4292 

2H5-2631 

Calm 

195° 

100-124 

Rky. 

Clee.r 

1 hr. 20 min. 

1 hr. 

(Cro .. ed doora) 

7 

8-30-51 

48° 13.5' 

124° 58.1' 

(Radar) 

(Redor) 

l!odere.te 

170° 

120-1<i, 

Gy. Il, 

Clear 

2 hr •• 5 min. 

1 hr. 

800 

lS( (1,)")..) 

F ... (lClC;() 

75 (100,') 

... (100") 

250 (70':) 

Yow (1'lO.c) 

100 (too%) 

16 (100,') 

8 

8-30-51 

48° 13.8' 

124° 58. 7' 

(Rodor) 

(Radar) 

L!odere.te 

182° 

1W-145 

II, 

Clear 

1 hr. 20 !>in. 

1 hr. 

5500 

~90 .) 

}OO (90::.1 

500 (100:'C) 

0" \1l1O_,) 

600 (65;~) 

Y .. (100.:) 

500 (9OJI) 

200 (90%) 

9 

8-30-51 

48° 08.8' 

125° l4.2' 

2H4-4243 

2H5-2743 

Colm 

195
0 

14<>-170 

s. 

Clear 

1 hr. 16 min. 

55 mill. 

4000 

,ao (~ 

(l)' (100;'') 

100 (80."'> 

zoo (loo,.) 

50 (100,.1 

(1,) ' \lJO./ 

200 (30<) 

r .. ( 1CQC) 

3000 (65)1) 

100 ( 1 00;K) 

10 

8-31-51 

47° 51.8' 

125° 11.8' 

2H4-4221 

2H5-2906 

CoJ.m 

150° 

152-194 

G. 4 II, 

Clear 

1 hr. 18 min. 

56 min. 

200 

50 (80%) 

Fow (100%) 

75(~ 

"'(95;K) 

..... 
o 

o ; 
o 
H 

~ 
~ 
H 

~. 
~ 
en 
~ 

~ 
~ 

< o 
t-' 

t-' 
VJ 

~ . 
.... .... 



Table 1 - Fishing Log · Deep-Water Tn.lins Survey off the eo.at of W •• hington (AuSU.t 27 to October 19. 1951) \Contd .) ~ 
< 

DRAG I/UIlBER 11 12 1, 1.4 15 16 17 16 19 20 CD 

~ 
Cll 

Date 6-31-51 9-1-51 9-1-51 9-1-51 9-2-51 9-2-51 9-2-51 9-3-51- 9-3-51 9-9-51 Ii 

Lot1tud<> N. 480 00.5' 47" 56.2' 47" 54.5' 47" 53.3' 46" 10 ' 480 09' J.,/lo 04.6' 480 06' 480 13.5' 
I-' 

J.,/l0 25.6' to 

Longitude W. 1250 35' 125" 36.5' 125" 35.4' 1250 36.3' 125- 39.6' 125" 39.5' 125" 37.3' 1250 36.6' 1250 52.8' 1240 52.6' 
(JI 

I-' 
Loran R ... ~ 2H4-4175 2H4-4l64 2114-4157 2ll4-4152 2H4- 4165 2H4-4184 2H4-4181 2114-11176 2H4-4159 2lI4-4295 

Loran Reading 2115-2707 2H5-2737 2H5-2736 2H5-276o 2115-2590 2H5-2599 2H5-264Il 2H5-2613 2H5-2493 2H5-2678 

S .. C.lm C.lm Ca lm Col .. Cal .. C.lm C.lm Moderate IIod. Chop. Slig/1t 

Couree. l.fagnet1o 1500 l460 290· ~ 30~ 305- 3160 2720 2800 067" 

Oepth Range in Fathollll 104-124 146-150 216-225 300-305 100 102 100 100-123 24B-~ 159-176 

0 
Type 0 r Bottom G. G • .!o Sb. G. Rky. Rky. ~. ~. ~. Rky. Gy. Cl. a 
Tra,.,l ing Bottom Clear Clear 8".g S .. g Snag a-g Clear CI.ar a-g Clear ~ 

~ 
Ela peed Time of Set 1 hr. 26 m1a. 1 hr. 20 min. 1 hr. 31 min., 1 hr. 50 min., 19 min. 23 min., 1 hr. 23 min. 1 hr. 18 min. 5 hr·. 50 m1n. 1 hr. 14 min. 0 
Elap nd Time on Bottom 1 hr. 1 hr. 1 hr. 1 hr. 7 lOin. 5 min. 1 hr. 1 hr. 44 min. 56 min. ~ 
Eet1mated Tota.l Catch in PoUDis 1500 5200 6500 50 (~up) (Hung up) 15 (Cro .. ed door.) 1000 (Gear foaled) 5000 

Splits 2 2 
t:J:j 

---- ---- - --- -- - - 2 

~ C. toh ill Pound. (% l/arketeble ): 

~ Flat Fioh: --: 

Dover 300 (80%) 200 (80%) 100 (so%) 15 (65%) 3200 (95':) 
t-I -- - F.,. (80%) 200 (60%) F .... (40%) 
~ Engl10h --- --- --- --- --- -- -- ---- -- ----

I 
Petral. (1)* (100;() 0)* (100%) 30 (95%) - --- -- F .... (90%) - -- --- ~ Rex F .... (100%) F ... (50%) Fe" (50%) --- -- - F .... (0%) Fe" (50%) --- --- ~ Turbot F ..... (10O%) F .... (100%) F.,. (1005') --- ---- -- - 150 (85%) - 300 (100%) :::~ 

RoUlld Fiob: 

Hoke --- F .... (100%) Few (100%) (),)o(l00%) - ---- ---- --- ---- F .... (100%) 

Ling Cod F .... (100%) ---- ---- --- --- - --- --- --- ---
Pollook ---- ---- ---- --- ---- ... -_ ... ---- --- ---- Pew (100)'() 

5hork -- ---... -_ ..... ... .. _- ---- ---- ---- -- ---- Fow (100%) 

Sahlethh 100 (9O%) 250 (eo%) 100 (85%) 90 (901-) -- -- -- 60 (65%) -- 750 (95%) 

Tru. Cod 40 (100%) ---- ---- ---- ---- ---- ---- --- --- --..... 
Rookt'1 .h : 

Blaok: 25 (100;:) Fow (100%) _ ... _- ---- --- ---- - --_ ... -- --
Pac11'10 Ooean Perch 1000 (90%) 3800 (95%) ~o (95%) -- --- --- 0)' (100%) --- -- -. 
R.ld 100 (90") 750 (20;') 1100 (95:>') Fe., (50-;) - - 10 (0%) 300 (o%) ---- F.,. (100%) I-' 

I-' 

*BRA CKETED FIGURES INDICATE NUMBER OF FISH INSTEAD OF POUNDS. 



T.bl~ 1 ~ Fi.hlnR LOB · Deep-Water Tr •• lin, Suyey oCf the Co •• t of W •• hlnRton (AUI, .. t 27 to October 19. 1951) (Contd ) 

DRAG NUlIBER 

)ate 

..atitude If. 

:.oogltude W. 

;.Oran Reading; 

lor", Reeding 

s •• 

:ourse . l4agnetl0 

Jepth Range 1n F.tho .. 

rype of Bottom 

rra.llng Botto. 

f:lap .. d Time or Set 

El.p .. d Time on Bottom 

E.timlt ed TotllLl Catch 1n Pound. 

Splits 

!la toh in Pound" (" IIarQtablo): 

lot Fl ab, 

DOTer 

"'gllab 

Pe t ral. 

Rex 

Turbot 

Round Fhh: 

H .. ko 

L1n& Cod 

Pollook 

aahl.flab 

ShaJ:k 

Tru.Cod 

RooltrUh : 

8h,ale 

Pacifio Ooean Perch 

Red 

21 

9-9-51 

48° 28.8' 

124° 48' 

2114-4291 

2H5-2652 

Moderat. 

116° 

1J,4..160 

Q. 

Cau 

1 hr. 21 aiA. 

1 1.-. 

1800 

1200 (95%) 

100 (100") 

F_ (100JC) 

OJ . (100") 

, _ (100JC) 

200 (1 

p_ (100JC) 

22 

9-11-51 

48" 18.4' 

1250 11.2' 

(Radar) 

(Radar) 

ColA 

009° 

104-108 

~.II. 

Char 

1 1.-. 11 aiD.. 

1 hr. 

~ 

1300 (9QlC) 

100 (",c) 

400 (95") 

7'j (I 

(6) . (100") 

0.). (100JC) 

1000 {9S%l 

100 {90%l 

23 

9-1}-51 

48° 23.8' 

126° 01.8' 

2114-4166 

285-2351 

L&r,~ .... 11 

060° 

104-122 

o. 

Clou 

1 hr. 25 a1.a.. 

1 hr. 

2500 

800 (50JC) 

0.). (100 

, _ (eaJC) 

,- ( 

, _ (100<) 

T_ (1 

500 (95") 

")0 ( 

24 

9-1}-51 

48° 21' 

126° 05' 

2114-4161 

2115-2310 

Luco ..... 11 

1211° 

110 

Q •• I. 

Sm., 

1 to-. 5 a1.a.-

44 a1.a.-

1000 

100 (SOJC) 

,_ (10 

, _ (8~) 

,- (} 

()) . {l 

r .. (l 

OJ · (loo~) 

(lOO"l) 

600 (loaC) 

50 (60") 

* BRACKETED FIGURES INDICATE NUMBER OF FISH INS TEAD OF POUNDS. 

25 

9-1}-51 

48° 24' 

126° 05.8' 

2114-4158 

2'II5-2335 

a.ary ..,.11 

093· 

1&.-128 

o. 

CIM-r 

1 hr. 25 a1a. 

1 hr. 

2500 

300 ( 

so (1 

(eaJC) 

, _ (l 

I) . {l 

r _ (5"_"1) 

1;'00 (15"<l 

500 (70."') 

26 

9-14-51 

48° 21,.3' 

126° 05' 

2/!4.4l53 

2B5-2"3 

Mount ..... 11 

270" 

140 

o. -, 
25 II1.a. 

4 Ilia. 

lI\q "I' 

27 

9-14--51 

48° 22.8' 

126° 04.1' 

2/!4.4l56 

285-23l.9 

Moden.~ .... 11 

090" 

lL6-154 

/IlQ'. 

8., 
55 a1a. 

30 aiA. 

800 

(50~ 

.. { 

, .. (80: 

,0;0 (500() 

28 

9-14-51 

48· 28.8' 

126° 07.2' 

2/!4.4l62 

285-2282 

Li&ht .....Jl 

len" 
112 

~. .... , 
1 hr. 21.a. 

1 hr. 

1000 

100 ( 

, _ (0. •• 

,- ( 

{l 

, _ {l 

550 (7'j 

150 (~<l 

29 

9-14-51 

48° 26.2' 

126° 01' 

2B!,.J.J. 52 

285-2315 

L1&)%t .... 11 

14,­

l26-1}2 

o. 

Clear 

1 hr. 20 aiA. 

1 1.-. 

2flOO 

300 ( 

(2' 

, _ (1:>0<) 

_ ( 1,Y\.( 

row (1~) 

1000 (aw 
500 <10.<) 

30 

~15-51 

48° 25.5' 

126° 08' 

2H4-4!50 

2B5-2}19 

Cala 

135" 

149-151 

G. 

CJ.&r 

1 hr. 3O.a. 

1 hr. 

5000 

1<;0 (50-") 

(75(\ 

r_ (l()()$ 

- ( 

t.roJ(eo<l 

<70") 

I--' 
ro 

o 

~ 
o 

~ 
'xj 
H 

~ 

~ 
H 
C.l..j 
(:) 

~ 
bj 
~ 

~ 
I--' 

~ 
(JJ 

~ 

~ ...... 



T.ble I _ Fl.!lhlng Lo~ - Deep-Water TrawlIng Survey off the Coast of WashIngton '(Aug ust 21 to October 19. 19$1) (Contd .) 
Z 
0 
< 

DRAG !IUl!BER 31 32 33 34 35 36 37 38 39 40 en g. 
(1) 
t; 

Dat. 9- 15-51 9-15-51 9-15-51 9-16-51 9-16-51 9-16-51 9-18-51 9-19-;. 9-19-51 9-20.51 
f-' 

l&titude N. 48° 24.2 ' 1#0 25.2' 48° 23' 48° 31 48° 31.3 ' 48° 21.5' 41' 53.2' !,B0 11.5' 
to 

1JJ0 10.7' 1JJo <6.2 ' C.;1 

126° 08' 126° 09' 1260 08' 1260 09.6' la)O 09' 1260 09' 1250 12' 1240 56.6' 1250 01.3' 1240 52.2' 
I--' 

Longitude W. 

Loran Rea.d.iJlg 2H4-4146 2H4-4l46 2H4-4l44 2H4-4156 2H1,-416o 2H4-4153 2Jl4,.4224 (Ro.cIu) (Ro.cIu) 2lf4..4290 

l.orllD. Read.1.ng 2115-2301 2115-2266 2H5"2320 2115-2231 2115-2230 211~6o 2115-2668 (Ro.dar) (Ro.cIu) 2115-2656 

5 •• Calm Calm Calm CalJu Cal .. Calm liYy • ..-ll Large .... 11 Luge .... 11 liYy ..... ll 

Cour.e, Wa.gnetl0 1400 1430 308° 150° 138° 135° 129° 166· 356
0 216° 

Depth Range ill Fa. thom. 111 106 200-202 106 104 140-l42 104-112 120-126 142-160 132-136 
(") 

Type of Bottom G. Rq. Rq. Rq. Rlcy. Hky. 
0 

G. Gy .... G. ok 8. -q. ;;) 
TrawliD.g Bottom Snag Snag s..ag Snag S-g S-g Cie..,. Clear Clear Bu., ~ 

0 
Elapsed Time of Set 40 min. 35 min. 55 min. 19 m1.a. 1JJ miA. 1 hr. 5 miA. 1 hr. aJ a1a. 1 hr. 22 a1a. 1 hr. aJ IliA, 1 hr. 15 min. 5; 
Elapsed T~ oa Bottom 14 JOIia. 8 mill. 20 min. 1 m1.a. 32 .u.a. 39 a1a. 1 hr. 1 hr. 1 hr. 53 1I1n. t"-i 

~j 
Estimated Total Catah in Pound. 1000 45 800 BUDg up 400 500 3000 5000 3500 HUDg up f-~ 

Splits --- ---- ---- ---- --- -- -- 2 1 -- ~~ 
Catch in Pound. (% loIarkotable): ;d 

H 
Fb.t Fhh: It: 

r:: 
Dover h. (4n%) Fe" (50%) F .... (20%) - 50 (10") 50 (6o") 800 (10") 2550 (85%) 1000 (50") - ;:u 
Englhb ---- ---- --- --- ---- -- -- (1). (lOO") - -- ", 

~ 
Petrale Fow (lOO") ---- ---- -- --- ---- --- F .... (100%) - - f-' 

I.. ... ~ 

Rei F .... OO"} ---- - -- F .... (50%) F .... (40") - 100 (15%) 200 (10") - :.:-.:, 
Turbot 100 (S'Cf.) ---- 50 (100%) ---- -.. -- ---- 300 (65") 200 (80%) 500 (90") --

Round :ich: 
HaJco F"" (100") F .... (lOO") F .... (lOC") -- --- - Fft (100%) F .... (100") 100 (lOO") -
·,ing Cod -_ ...... -- --- -- - -- - - --- --
Pollook: --- ---- -- ---- -- --- ---- F_ (50)!} 50 (lOO)!} ----
&a.blcrish ---- ---- 15 (lOC).} ---- a (100)') F." (100,() 100 (90%) 1000 (95;() 300 (100).) ---
::'hnrk ---- ---- -- ---- --- -- -- 100 (lOO%) 300 (lOO%) -
True CAl --- --- - --- - -- F_ (lOO%) --- -- --

Roo~fob: 

n)aok ---- --- ---- -- ---... --- (),)o (lOO%) ---- 100 (100%) ---
Pacifio Ocean Peroh 750 (90%) " (6o%) 650 (15%) ---- 20C (ao%) 300 (75%) 1200 (95 %) ' 100 (95%l 100 (95") -
Rod 100 (10%) 10 (o%) 50 (10%) -- lOa (75%l 100 (6o%) 300 (65%) 200. (9S%) 300 (100") -- f-' 

* BRACKETED 
v: 

FIGURES INDICATE NUMBER OF FISH INSTEAD OF POUNDS. 



Date 

t..tltud. 11. 

LoJlf:ltud<1 II. 

Lor&l1 _~ 

Loran Read1Jlf: 

s .. 

Cour ..... ga.etio 

JRAG NUUBER 

Depth Rang. ill F .. tho •• 

Type ot Botta. 

'.L' ra .... ling BottCllll 

Ilapaed. Ts... ot Set 

llapM4 r_ oa Dott .. 

10t1mat .. iotal Catoh 111 toUll4. 

Split. 

Catob ill Pouado (" .,.kwtAbl,): 

nat'l .. : 

DoTar 

l!qliob 

p.tral. 

IIoz 

Turbot 

RaUlld 'lob: 

IIaIoo 

L1.D.~ Cod 

Polloolc 

Sablltlob 

Bbark 

T:ue Cod 

I 
Ra.knob: 

Bl-.ok 

, Paa 11'10 OC...a:L Parah 

I .... 

* BRACKETED FIGURES 

Table 1 - Fia hi nl LOI - Deep-W.ter Tr •• 1in, Sun'ey oll the eo.at of W •• h1ftlton (Auluat 27 to October 19. 1951) (Contd . ) 

41 

9-20-51 

48° 25.8' 

124° 57.6' 

(Racl&J') 

(Bo.dar) 

8li~ Obop. 

182° 

u.o-148 

0,-.11. 

Cle..,. 

1 hr. 1!D..u. 

1 hr. 

2500 

1000 (85:iC) 

100 (50'" 

}OC (95:ICJ 

''''' (100'" 

''''' (loo:1C) 

500 (100%) 

100 (100'" 

50 (100:<) 

50 (25:<) 

42 

9-21-51 

~ 29.3' 

124' 50.6' 

(lIo.dar) 

(Jadar) 

cu. 
057' 
122 

0,-. II. 

01 • ., 

1 hr. 31 ala. 

1 hr. 9 a1a. 

7000 

800 (90'" 

,,,., (1ooll) 

,,,., (looll) 

2000 (~ 

''''' (100") 

,,,., (looll) 

2500 (95") 

200 (loo:1C) 

,_ (loo:1C) 

80 (100:<) 

20(75:<) 

INDICATE NUMBER OF FISH 

43 

9-24-51 

48° 17.5' 

l25" 01.8' 

(Racl&J') 

(Bo.dar) 

Moderat. 

0120 

102-118 

0,-. II. 

Cleu 

1 hr. 17 ala. 

1 hr. 

2500 

500 (95:ICJ 

,,,., (lo:1C) 

}OC (loo:1C) 

100 (loo:1C) 

,_ (100:<) 

200 (100:<) 

550 (looll) 

100 (100%) 

,- (""r) 

44 

9-25-51 

48' 30.2' 

124° 47.2' 

(Radar) 

(IIo.Ur) 

OhoPP1 

o5'f' 
120-124 

8. 

011&1' 

1 hr. 26 a.1.D... 

1 hr. 

7000 

2 

2000 (95:ICJ 

50 (loo:1C) 

2000 (9O:ICJ 

,_ (100:<) 

,_ (loolll 

50 (1oo:1C) 

1000 (looll) 

100 (100%) 

100 (1"" 

INSTEAD OF POUNDS. 

45 

9-25-51 

48· 30.8' 

124' L2.6' 

(lIo.dar) 

(lIo.dar) 

CbopP1 

244· 

110-112 

a. , a. 

CIIU' 

1 hr. 25 ala. 

1 hr. 

3000 

1500 (90'" 

,,,., (1~) 

,_ (lo:1C) 

800 (loa:1C) 

,_ (loo:1C) 

100 (9O:IC) 

}OC (100:<) 

50 (100:<) 

50(70:<) 

46 

9-27-51 

47" 43' 

125" 17.2' 

2Jl4..4183 

2B5-2966 

Wod.erat. 

' 248" 

520-530 

II. 

8a&, 

1 hr. 45 ala. 

ftI ala. 

}OC 

50(110'" 

200 (,~ 

107 

9-~51 

48° l4.1' 

125° 02.2' 

:1114-4271 

2B5-2733 

Kodara:t. 

3J;I>0 

1611 

~. 

s..., 

30 a1.a. 

4 a1:a. 

Itl (1Iuq 4p) 

15 (loo:1C) 

5 C"" 

4B 

9-~51 

48° 14' 

l25" 01.-8' 

2114-4273 

2H5-27L2 

_~ ... ll 

00'-

172-184 

Gy. Cl. 

Clear 

1 hr. 35 ala. 

1 hr. 

2000 

1000 ( 95:ICJ 

200 (~ 

, .. (10CY') 

100 (100«) 

100 (100-') 

75160«) 

,_ (loo:1C) 

49 

10-1-51 

48" 16' 

125" 12.2' 

:1114-4254 

2H5-2671 

lAo~n.t. 

~o 

105-112 

Gy. II. 

Clou 

1 hr. 28 1I1.D. 

1 hr. 

4000 

100 (SO'" 

,- (60:<) 

200 (100:<) 

r .. (100:<) 

r_ (100.;) 

!.co (loo:lC) 

,_ (100:<) 

,_ (100%) 

2800(95:<) 

200 (~) 

50 

10-1-51 

LBO 19' 

125" 11' 

2H4-L259 

2lf5-2645 

Wo4er&.t .. 

306° 

100-102 

lI. 

Cll&J' 

1 hr. 16 ala. 

1 hr. 

2000 

300 (7o:1C) 

row (lo:1C) 

}OC( 

row (100 

,_ (100«) 

100 (100.') 

100 (100«) 

50 C100~ 

I-' 
~ 

i 
o 
H 

~ 
f.xj 

~ 
~ 
~ 
t;j 
~ 

~ 
I-' 
• 
I-' 
VI 

~ 
• 
I-' 
I-' 



T.ble 1 - F'ishin8 L08 - Deep-Wllter Tr •• bn8 Survey off t.he Co •• t of W •• hlnjl{ton (Au8U.t 21 t.o October 19. 19 51) (Contd . ) 

DRAG IIUlIBER 51 52 53 54 55 56 51 58 59 

Dat. 10~51 10-4-51 10-9-51 10-9-51 10-9-51 10-10-51 10-10-51 10-15-51 10-15-51 

utitud. If. 480 08' 480 06.5 ' 1JJo 25 . 5 ' 48' lS.5 ' 1JJo 25.5' 48° 06.3' 47" 53.3' 1JJo 22.1' 48° 21.6' 

Longitude w. 125" 13.S' 1240 59.7 ' 1250 01.1' 1250 15.4' 1250 20.6 ' 125" 23.9' 125° 12.3' 125" 23.5' 125" 23' 

Loran ReediJog 2114-4243 2114-4268 2114-4280 2114-4251 2Il4-t.241 2H4-4217 2H4-4223 2114-4242 2114-4239 

Loro.a Rea41.Dc 2R5-2739 2ID;-2S20 2114-2624 285-2629 285-2530 2H5-2709 2115-2890 2l!5-2550 2H5-2558 

S .. l&oderate Calm Calm Calm C.lm SUght Chop Moderat. Ro\lill Moderat. 

Cour ••• Ka.gnet10 347" 192° 2110 0'1 0 065" 2l.o0 32So 330
0 156° 

Depth ~e iD Fa:thama 142-148 170-1SO 98-100 100 98-100 60 102-11S 96-102 Sl-83 

Type or Botte. Gr. M- Il. II. II. & G. II. Ilky. II. & G. 0a.1I. II. & 6. 

Trawl1 .. n& Bottom Clear Clear Clear Clear Clear 8 ... , Clear Clear Clear 

Elapaed T1me cf S.t 1 hr. 22 min. 1 hr. 40 mill. 1 hr. IS min. 1 hr. 27 min. 1 hr. 25 min. 17 Ilia. 1 hr. IS .. u.. 1 hr. 31 min. 1 hr. 15 min. 

Elapeed Time Oil Botto. 1 hr. 1 hr. I hr. 1 hr. 1 hr. 5 1IIia. 58 min. 1 hr. 1 hr. 

Eett..ted Total Catch iD Poua.d. 2S00 1200 4400 5200 4500 Hung up 3200 Loa<> 3400 
Split. 

Gatch U. Pound. (% llarkotabl.); 
nat Fhh: 

500 (50%) DoTar 1000 (so%) 1200(90%) 500 (S5%) 1000 (90%) 1000 (90%) 200 (So%) 500 (So») 

Engl10b 

PetnJ... F_ (100%) F .... (100%) F_ (100%) F ... (100%) 

Ru F ... (15%) 100 (10%) F .... (10%) F_ (10%) F ... (10%) F"" (10%) 100 (15%) 500 (50%) 

Turbot 200 (50%) 200 (eo%) 1200 (90%) 1500 (95%) 1500 (9C%) 500 (95%l 1500 (90%) 1000 (60%) 

Round riob; 

HaD F .. (100%) F .. (100%) 300 (100%) 200 (100%) F .... (100%) F .... {100%) 

LinS Cod 100 (100%) Fow (100%) F .. (100%) 

Pollook F ... (lOO%) r ... (100%) F ... (100%) F.,. (100%) ~ .... (100%) F ... (100%) ,. .. (100%) 

Sa.bl.tilh 400 (100%) 100 (100%) 750 (SO%) 600 (9o%) 400 (90%) 400 (90%) 600 (95") 500 (95%) 

Shark F_ (100%) F"" (100%) 200 (100%) 200 (100%) 300 (100%) 300 (100%) Soo (loo%) SOO (100%) 

T .... Cod F"" (100%) Fo .. (100%) F .... (100%) 

Roold'1ob: 

Bleek 25 (100%) 

Paoitio Ooean P.roh 200 (60%) 275 (70%) 1600 (so%) 350 (so%) 700 (60%) 700 (75%) 200 (75%) 

Rod 200 (90%) 100 (100%) 20 (100%) 400 (50%) 150 (So%) 100 (So%) 200 (S5%) 50 (70%) 

*BRACKETED FIGURES INDICATE NUMBER OF FISH INSTEAD OF POUNDS. 

60 61 

10-15-51 10-1~51 

480 12.2' 480 23' 

125" 27.4' 1250 12.5' 
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As the investigation was confined to the period between August Z7 am October 
19, there may be variations from the r esults reported herein at othAr seasons ~r 
the year . 
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That the pack of ca~~ed fishery products in tne United t t~u and 
Alaska in 195J aruounted to 965 , 357 , 608 poun s, valuA t :50 ,36.~ , 03 to 
the packers . This was an increuse of 13 percent in vol\..lITl'3 unn 2 perc _nt 
in value as co~p£red with the 1949 production . The~e inc:ea~es 

principally from larger packs of tuna and CaHforn18 sordines (pi . ) . 
Canned fishery products were packed in 455 p1f1nts in 21 t tes a s-;:a 
during 1950. 

That California led in the p 0 \lction of canned f1G. ery products 
with a p3ck of 517, 015 , 017 pound~ , valued at ~14D , ~51 ,S94 . .Jaske ~ S 

second ','lith 158,294,861 pou."J.ds , 
valued at v8~,828 , 503. These 
areas a~count8d for 70 percent 
of the volume of th·') 1950 rnck 
and 68 percent o~ its vRlue . 

That the p!.lck of tun:'l and WE5T COAST CANNERY 
tunalike fishes, which umounted to 9,016,541 cases (174 , 794 , 'M6 DOU .. 'lCl3) , 

valued at ~112 , 830 ,094, was 1,726 , 221 cases .. e3 t e r t' n the 1949 ~ ro­
duction. Canners received 15 million dolllrs more for the _uck th n in 
the previous year . The 1950 tu..'la p:Jck was th~ sixth consecutlV:3 record 
pack of these fish . 

That the 195:) pacle of canned salmon amounted to 4 , 874 , ~:.. stand:lrd 
cases (205,174,176 pounds) , valu~d at .;108,590 , 571 to the can.~ers . :;on­
pared with 1949 , this 'Nas a decline of 23 percent in volwne , but an in­
crease of 5 percent in v alue. The pack was the t hird most valuuble in 
history. 

That the 1950 pac;.; of California sardines (p ilchards) 8lllou:1ted to 
5,070,805 standurd cases ( 228 ,186 , 225 pounds) vUJ.ue d at .. 26,340 , 609 . 
Compared with the previous yedr, thi s was an incre .. se of 35 ]..ercent in 
VOlume, and 23 percent in value . The 1950 ! ack was the l!:ire;est in history. 

Canned Fi sh ~ Byproducts--1950, C. F . S . ~o. 571 




