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Sum:ma!.Z 

This report has been divided into two sections: Part I 
abstracts some of the most i mportant background and historical infonna
tion concerning fishery and oceanographic inv estigations previously 
underta ken in the Bering Sea; Part II discusses t he 1949 exploration 
and presents the results obtained from the 51 otter trawl dra s made 
in northeastern Bering Sea from June 22 to July 5. 

Commercial fishing for cod has been carr ied on in southeastern 
Bering Sea for a number of years, and recently several vessels have 
been engaged in fishing for king cl~bs in the waters just north of the 
Alaska Peninsula, where large populations of crabs were found by the 
Alaskan King Crab Investigation in 1940 and 1941. 

Numerous reports from l ocal residents and natives of St . 
lawrence Island and the area around Home have indicat ed the. t several 
speCies 0:( fish and shellfish, including cod, shr imp, and king crabs, 
may exist in the northern Bering Sea in commercial quantities. 

','later temperatures and bottom samples were taken in con j unc
tion with each fh"hing effort. Bottom temperatures ranged from below 
zero to over 60 C. (42.80 F.), the colder water generally being fo und 
in the deeper portiOns of the region. Abundanc e of fish was found to 
be great ly influenced by bottom temper atures , the best catches of cod, 
flatfish, and king crabs occurring in the 20 

- 4 0 C. (35.60 
- 39 . 2

0 F. ) 
temperatu re zones, while shrimp wer e found most ly in waters frcm 00 

-

20 C. (32 . 00 - 35.60 F.). ".later temperatures were several degrees 
~~~Si than those recorded by the WaShington in September 1948. 

colder 
King crabs were widely scattered and of a much smaller size 

than those found to the south. Both the Alaskan and purple species 
were taken, and although no great quant i ties were found, it is possible 
that a more thorough survey might reveal areas of concentration. The 
shoal conditions in the northe rn area make it difficult to predict 
crab movements there on the basis of knowledge gained in the southern 
regions of deeper waters. . 

Five species of shrimp were caught, mainly in the waters 
around St. Lawrence Island and the approaches to Norton Sound. Con
sidering the large mesh of the trawl net used, the numbers of gray 
shrimp taken may be considered suffiCient to justify further investiga
tion with gear more suitable for shrimp fishing. Numerous immature 
flounders were taken in Norton Sound and in the approaches to the 
Sound, which was conSidered evidence of the existence of a population 
of adult fish in th e general area. 

The waters to the west and south of Nunivak Island produced 
the best cod. and flatfish catches, many drags containing several thousand 
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pounds of mrketable fish, including prime lemon, yellowfin, rock and 
flathead "soles." Cod were found to be f eeding on capelin and tanner 
crabs. 'l'he occurrence of capelin in the catch northeast of St. lawrence 
Island, 'although no cod were taken this far north, may be an indica
tion of a cod mi~tion into the wat ers west of Nome for feeding pur
poses at a later date. 

It was inferred t m t the s ub-zero bott om temperature zone 
extending past St.Matthew Island to the west of St. Lawrence poss ibl y 
has a "shunting" effect, caus ing the concentration of fish in the 
approaches to Bristol Bay and to the west of Nunivak Island. The 
position of the cold water co rridor was found to agree substantia lly 
with the findings of previous investigators, but a more thorough sur
vey outlining the exact extent of the cold water zone would aid greatly 
in the future study of problems concerning the migration of fish in 
the area. 

a>ttom hazards t o trawling, resulting in damage to the gear, 
were caDmon arolIDd St. lawrence Island and also were encountered in 
Norton Sound and west of Nome. These were thought to consist primarily 
of shells and large boulders transported and dropped by the moving ice 
pack, whi ch covers much of the Bering Sea for several months each 
year; however, t he bes t fishing grounds along the eastern shore were 
entirely free f rom snags. 

The plan of the operation was to take a general sample of the 
bottom fish life of t he region, no attempt being made to concentrate 
on any one species. The results of this general survey should furnish 
a foundation fo r more intensive work in the future within c ertain 
specifiC localities which could be worked thoroughly for an entire 
season wi th various types of gear. 

Introduction 

The recently created Section of ExPloratory Fishing of the 
Branch of COIl1Illercial Fisheries, Fish and Hildlife Service, has been 
assigned t he duty of exploring oceanic areas having either actual or 
potential i nt erest to American fishermen, with a view to ultimate 
util i zation of these areas by the American fisheries. The waters of 
the northern Bering Sea were selected for the survey covered by the 
pres ent r eport for several reasons: A small beginning has already 
been made in this reg ion by previous exploratory surveys go,nducted by 
the S ervi ce, no tably, the Alaskan King Crab Investigation!!, and the 
voyage of t he USF'NS Washingtor6-' in 1941 and 1948 respectively; reports 
and rumors of potential fishe~ possibili ti es, both for fish and 

!I Flltmty MNlcn ..... 1M: ~,.. KiNa CAM: U.S. FIIt1 IiHO WIL..lL IFE SERvlC(. MAy 
s..PLDENT. 1942. WASHINm'ON . D. C. 

II ELLICN, J. G. KNAKE,BOfIIIS, AlC)OASSOW, JOHN, RIPoRT OF ALAIKA ExPl.ORATCIRY Fl1t11" 
EXPIDITION, F"-L OF I!MS, TO NoRTHERN £lpiNGa SUI U. S. FIIH AfiI) WIL..lLIFf: S€RYIC£, 

F,IHUW UMr\.(T 342, .JI;M, 1M. WAa41N1TON, D. C. 



s hellfish, have been r eceived 
if actually l oca t ed , -,'Iould r 
communiti es and the lo cal inhabita.n s 0 

product ive rounds would b~nefit th fish rl 
of f ishin on existin rounds ; pr c icnl 
gained would prove b0neficial in att 
abundance , or migratiOns of fis ', in 
should arise in the future to r lnto 
type of i nformation would prove of vnl 13 . 

Part I: 

Description of th~ a r ea and fa tor 

The -r elationship of th~ rin 3 
Arctic Ocean , and the coasts of h~ c tin 
Amer i ca is shown in Fi e 1. JovArin' 0 

miles , th e Sea extends more than 1 , 200 rlll 
southern boundary , mor p than 000 ile nor 
no rth only 48 miles separate th~ t· continen s a 
connecting wate~cty between the Serin S 
sea is bounded on the south by th~ Alas ula , 
chain of islands , and the Komandorski Isl ds . 

The east8r n and north~rn ar~s of the S 
100 fa thorn curve trends northwest rly :t"rOr.'l nirnak 
Pribilof I slands to the coast of 3ib ria near C PI'3 
percent of the area is 19ss trBn 100 fatho B in d pt h j 
the Sea i s 790 fathons , wit " the eatAst df:'pt 1n h 
portion , where a constant deptL of about 1 , 900 fathoms 

n 0 8 1 

r 

he 

n 

The exploratory work reported in thi s paper s all accomplish d 
in t he area confined within the waters ly1n ove r he sha llo co i 
shelf (see Fig. 1) . The area explored was bounded ro bly as follo 8 : 

from the vicinity of St . :atth9\Y Island no r th to t e date line '/ s 0 

St . lawrenc e Island , thence east to rome and 110 r on Sound , h to 
Nuni yak Island and into t oo approaches of Bristo l ~y on a 
Unilna k Pass. 

The Uni t ed States Coast Pilo t Vo l. 2 (1947~ points out 
tha t present day charts of t 'd s a rea canno t be implicitly relied upon , 
since the area is i ncomplete l y surveyed . Mariners should exercis e 
caution, particularly near t he coas t . Dead-rec koning positions can
not be depended upon becaus e currents are i nflu enced by the Winds , 
are little understood, and are difficult to predict . North and east of 

~ Afc)ER8ON, A. W. IH) CAR...8ON, C. B., A PMl..'MI*AY ~PORf ON'll« FI StUID POIII81LITIEI 
OF TH( NollIE M£As U. S. FIIH /WI) WILIl..ln SER'lIC€, S!PTlWfR I~, WAlHI ... TON, D. C. 

~I u. S. CoAST PILOT, ALAIKA, PMn' ", YMtJUT BAY TO MeTle oca.., u. S. CoAST AN) GloocrlC 
&JRvn, 1947, WAlHIIGTON, D. C. 
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the 100 fathom line the waters s hoal gradually to the coast. The 
Alaskan mainshore is characterized by extensive shoals leading far 
offshore, and generally all shore water s are shallow. Few landmarks 
to provide bearings are fur nished by the flat coastal landscape, 
and the region is noted for i ts fog and thick weather. The shoals 
are formed by the silt from th e riVers flowing into the sea. Two 
great river systems empty i nto t he sea between Bristol Bay and Norton 
Sound, the Kuskokwin and the Yukon, plus many smaller ones. Several 
islands of volcanic origin exist in the area. 

Other navigational difficulties are the unifonnity of sound
ings in maRY areas, making i t impossible to ascertain position by bot
tom topography, while cel estial navigation is difficult because of 
exaggerated atmospheric refraction peculiar to large parts of the area, 
as well as fog. Few lighthouses, radio beacons, or other aids to 
navigation exist i n t he area. Many of the se d ifficul ties can be over
come somewhat by larger vessels using t he latest electronic aids, such 
as loran and r ada r . 

North of the ~leutians only a few harbors will be found in 
the entire area, and with t he exc eption of Port Clarence, close to 
Beri ng Strait, those found will be inadequate. Repair facilities are 
not available in the area, and fishing vessels should plan to carry 
plenty of fresh water and fuel since docks for these purposes will not 
be found. Shelter is obtain~d at times by seeking t he lee shore of 
an isla nd if nearby, but since such shelter cannot be planned on, the 
fishing vessel ~~st be prepared to take any kind of weather offered. 
The Coast Pilot2J states tm t "the weather over the Bering Sea is gen
erally bad and very changeable. Good weather is the except i on and does 
not last long when it does occur. Wind shifts are both frequent and 
rap id." Experi ence on both the fall trip with the USF\I>lS Washington in 
1948 and the present survey bears thi s out. Wind and sea condit ions 
encountered on the present trip are shown in the table of fishing 
obser vations (Table 5). 

Ice , during long periods of the year, i,s present in the area, 
r estricting fishing to the open season. The open season varies with 
latitude, being more extended in the southern region than in the north
ern, and varies also from year to year t hroughout the area because of 
the gr eat effe ct of th e winds on th e dr ift and break-Up of t he ice 
(s ee Fi g. 2). 

~ u. S. CoAST P ILOT , ALA8ICA, PART II, YN<t/rAT BAY TO ARcT Ie OcEAN, U. S. COAST AN) GEOOETIC 
SURVEY, 1047, WASH INiTON, D. C. 
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Although the ice encountered in the Berin Sea is yo ice , 
fonning afresh each season, the wind and seas often telescope it into 
heavy masses. The solid pack ice usually does not extend much south 
of St. Matthew Island, but concentrated drifting ice is found as far 
as 560 N., about 35 miles to the south of St. George Island . From the 
standpoint of fishing, no differentiation is necessary as to types of 
ice encountered since fishing is impeded or prevented by any type. 
On the average, the Pribilof area can be considered closed to fishing 
by ice four months each year , from late December to late April, while 
the St. lawrence Island, Nome, and Norton Sound areas are closed for 
about seven months, from October or early November until late Mayor 
early June,. In the spring break-up, the shores of both Alaska and 
Siberia clear of ice before the middle areas; the Siberian side clears 
before the Alaskan, and the pack ice north of st. lawrenc e Island is 
the last ·to gOt. Aside from limiting fishing operations, ice very pos
sibly plays an important plrt in the fi sheries as well, because of its 
effect on currents, water temperatures, and upon the chemical charac
teristics of tbe water. 

The population of this northern area is extremely sparse. 
Therefore, only a small fishiR g industry could be supported by local 
demand. Distances to American markets may be seen from Fi ure 1 . 
Unalaska (Dutch Harbor) is th e princ ipal port or community in the 
Aleutian area of the Bering Sea, and would off er the most sui table 
fresh water and fuel center for operations in most of the area. Dis
tances involved are indicated by the following: Unalaska to Seattle 
via the outside,and most direct, passage is 1,707 nautical miles; to 
Honolulu, a possible market, 2,040 nautical mil es; to Nome 661 nautical 
miles; and Nome to Seattle is 2,288 nautical miles . The Nome harbor is 
an open roadstead, untenable in some Winds, and only small draft vessels 
can enter the river to dock. However, Nome is very well connected with 
other important Alaskan cormnunities by air, and very likely this moons 
of transportation would be feasibl e in the case of high priced fishery 
products such as shrimp and crabmeat. Nome is 528 air miles from Fair
banks, and 542 air miles from Anchorage. Distance itself is not an 
insurmOl.mtable handicap in the case of large well designed fishing 
vessels which are equipped with processing and freezing facilities and 
have a large cruising range. However, great distances restrict operations 
for smaller, less efficient vessels. 

Information from various sources has been of value in the ork 
under consideration. Chiefly , this consists of the results of previous 
expeditions conducted by the Fish and '.'lildlife Service and oceano phic 
cruises by the University of Wash ington. These findings are s\l"llM.8.rized 
on the following pages so tm t readers unacquainted with this background 
material will have it available. For a more detailed treatl'lent, readers 
are referred to the original publications . 
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Summary of results of previous Fish and Wildlife Service expeditions in 
the area, and information gained from other sources 

King Crab Investigation2! 

From mid-April to mid-September, 1941, the Service conducted 
an exploratory survey in the Bering Sea. While the primary purpose , of 
this survey was to gain information concerning king crabs, a record was 
also kept of commercially important fish catches. The fishing was done 
in two areas: the southeastern part of the Bering Sea, ~ediately 
north of the Alaska peninsula, extending between Unimak Island and 
Ugashik Bay and seaward 100 miles; and the area from the vicinity of 
the Pribilof Islands to the north shore of St. Lawrence Island. (See 
Fig. 3.) 

By far the most intensive work was done in the southeastern 
area, where large populations of both crabs and fish were located. 
Except for a few small ones of the purple species (Paralithodes platypus) 
captured in Herendeen Bay, all king crabs taken were the Alaskan king 
crab (Paralithodes camtschatica ). Crabs were taken in depths from 5 to 
80 fathoms, depending on the time of year. Althoupp the nets used were 
designed for crabs, and therefore were assumed relatively inefficient for 
fish, surprisingly large amounts of marketable fish were caught. Flat
fish alone averaged a ton to a drag, and some tows produced 9,000 pounds . 
They were quite uniformly distributed from Bristol Bay to the Pribilofs 
on gray sand or green mud bottom, but were scarce in areas where starfish , 
sponges, or crabs predominated. Good marke t cod were also widely distri
buted, the largest fish being found in the deeper waters; Alas lmn pollock 
were also caught in quantity. Halibut were taken on many t ows in this 
area. 

Fishing from the Pribilofs to st. Lawrence was done in late 
July and early August. The tows made to the east of st. George Island 
produced no crabs, but large catches of pollock and yollowfin "sole" wer e 
made, plus a good showing of market cod, on a green mud bottom at depths 
of 37 to 59 fathoms. Crabs were taken northeast of St. Paul Island and 
near Cape Kukuliak on st. Lawrence Island, and large n~nbers of cast 
shells were found on the beach on the north side of st. Matthew. All 
king crabs (and shells) found were small, and were the purple speci es. 
Flatfish were extremely scarce, although a few good market cod were 
caught just north of st. 1~tthew Island. The bottom near the islands 
was covered largely by heavy shell wh ich ·was very a brasi ve to the nets, 
while the middle ground was generally green mud. Results were considered 
inconclusive in view of the hurried survey, interruptions in the work, 
and confusing reports from local inhabitants as to the presence of large 
crabs around the islands. 

§/ FIIHIRY MNl'tET NEws. THE ,..,.",. KINa CRAB: U. S. FI8H Nf) 11U1.IFE SERvICE. MAy ~
....,.. 1M. WAa4INCaTON. D. C. 
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The Biological ReportZi based on the king crab survey indi
cates that wi th respect to k ing crab migrations , the moulting and 
mat ing cycle is t he most important influence. The crabs congregate in 
shallow wa ter (in southeastern Ber i ng Sea i n 18 - 25 fathoms) to mate, 
and after mating migrat e to deeper water. Most females in south
eastern Bering Sea have moulted prior to May l5, with the main incidence 
prior to May 5. Sep:lrati on of the s exes i s pronounced after mating, 
with the males found i n the deeper water (40-45 fathoms) . In south
easter n Bering Sea the migration cover s ccns iderable distances, 50 to 60 
miles f rom the ma ting grounds. One male t raveled 61 miles in 113 days . 
Ot her migrations apparently occur in connection with feeding. In the 
southeastern a rea crabs preferred a sandy bottom, but in the northern 
area they were found on broken shell bottom. However, distribution was 
not uniform even in productive are8S where bottom and depths were sim
i lar, espec tally in the mating s easo nand late sumner and fal l. Im
mature crabs were found to prefer shallower depths (l5 to 30 f athoms); 
large ones depths of 5 to 100 fathoms, depending on the season ; females 
were not usually found in the deepest water, while both sexes were cam
mon in medium depths much of the time. These crabs are known to feed 
on clams, sea. urchins and probably plankton, salmon alBo prOVing to be 
excellent crab balt. 

The Trawler Alaska' s Exl?er~ental F_ishing Trip in 1947W 

From August 1 to September 5, the motor vessel Alaska completed 
a series of otter trawl drags in southeastern Bering Sea with the object 
of supplementing work done by the Alaskan King Crab Investi~tion and 
determining profit potentialities of this type of operation. ost fish
ing was done on the known producing ground in an area about 50 miles in 
length lying 30 to 60 miles offshore between Po rt Moller and Black Hills 
in the outer portion of Bristol Bay. Scattered tri a l drags made outside 
this area in the Bering Sea and on the south s ide of the Peninsula wer e 
unprofitable. 

Tagging of halibut caught inCidently was undertaken, but they 
were found to be disappointingly scarce and small i n size. The catch of 
king crabs averaged over 50 per hour of t rawl ing i n the Bristol EBy 
approaches, but only sl i ghtly over two per hour of trawling on the south 
side of the peni nsul a . Cod, pollock, and f lounders were also caught . 

Expl oratory Survey. Fall of 19482/ 

In mid-September, 1948, a total of eight drags was made between 
Nome and Northeast Cape, St. Lawrence Island by the USFWS Washington 
(see Fig. 3) . Tbe work was interrupted considerably by stormy weather. 

llWALL.ACE, M. IIMYIN, ~IT, C ... IL£ J., IHJ HvAT\M ~ R., CoNTRII!IUTI ON TO Tt4E BIOLOIY OF 
THE KING CRAB (PNW,ITHOQES CAMTSOiATICA TlLESIUS}: U. S. FISH M#IJ WILDLIfrE SERviCE, FISH
ERY LEMLU 340, APRIL 1904Q, WASHINaTClN, D. C. 

§/ KINQ, Jo.:PH E. , ~IIIIIENTAL FISH.IG TRIP TO BERIIG SEA: U. S. FIS4 NCO WIUlLIFE SERviCE, 
FI!I£RY LEM'LET 330, MMcH 194;, WASH .NGT()I, D. C. 

'il Eu.SON, J. G., KNAKE, BORIS, AN) DASSOW, JcHI, REPORT (7 ~A ExPLORATORY FISH.PG UPEDI
TION, FALL OF .948, TO NoIm£RN Be:RINQ SEA: U. S. FISH M«J WILDL ' fI'E SERviCE, FI9£RY LEAF
LET 342, JuNE .949, WASH 'IGTON, D. C. 
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Scattered fish were causht, i ncluding ST:lall l' l i '..Ju t , 1 -.- on " ['0 ~ ," 
starry and rock flounder , true cod a nd ton cod , 110110c~ , hI" rin , a-.,el , 
and many sculpin. Shellf ish catches, i n smal l quq~tit~ , incl ed s~nll 
purple king crabs , all f ena l e . and gray and p ink sh~iDp . 

The best signs of crabs and shrinp i'1 J r3 fOUll (l in th'3 area 
near Nome , wh ile best indi cations of fish -:Je r 9 :.~ou."l': 3'J :'oxi.18.te ly 25 
to 45 miles north east from l ortheast Cap) , St . LD '/r3nc c sland . In
cluded in the catches were small quantities of pri.c cod an1 f lounders . 
Although the bo ttom was abrasive, no troub le fro:;l soo . s ,las encou..1"lt er d , 
exc ep t for one bad snag v eT"-J close to Nom e . 30ttor~ rJa. t !')r te.""loer at es o -
ranged from 4 .9 to 5 . 60 C. (40 . 80 to 42 .10 F. ) near :;0 .. ,0 and Vlere 
6.30 C. (43.30 F. ) to the northeas t of St . LDwrence Island . 

Operati~ns of Pacific ~ElorerJ 1948 

T'l1e Pacific ?;xplorer , with observers fro n th9 Fis;l and ~lild

life Service a board , conducted r a t her extensiv~ fish ing o pe~tions in 
the Bering Sea fro m April 18 to July 5, 1948 , VJ ith a fleet of 10 f i shin 
vess e l s .lQI 'l'rawlins for k i ng crab and bottou fish was carried out 
principall - in the ~"Jila k Island and Black T1ills urea. Inshor e areas !:'lostly 
were fished duri ng the Donth of l:ay and t h8 fi rst par t of J une . Kin crab 
catches improved daily during this period, with t he c ent~r of fishinG 
operations movi ng in a nor t h-northeasterly di rAction to a point about 25 
miles from Amak Island. Durin~ 'th e second vJF~ek in June a s torn s eaned to 
have dispersed th e crabs, and crab fishi ng beca.T1e less pr oductive . : t t~c 

same time, howev er, ca tc bes of fish increased on th"l SDJ:le .,rounds ':i!pr" 
crabs had been taken in abundance before t h.-' storn . About t he niddle (If 
June s ev e ral vessels explored the " gulley" area in depths. of' arou.1"ld 35 
fathoms, about 65 miles N half W of Black Hill. It was ' fo '..md t at , althou.~h 

the king crabs were numerous in this area, t hey Vlere rec ently noul ed and 
very light. Activity was then resumed on the fo rrr,er grounds in the vicinit 
of Amak Island where crab catches became proGressively sneller until the 
close of operations on July 5. 

Reports from Local Residents 

In September 1945, the Service publi~~~d A PrelUlinaT"-J Repor 
on the Fishery R>ssibi li ties of tile Nome Area .1lI fused JT1.ainly on inter
VieW;---wi th local inhabitants of the NOI:le~, t he report oints 0 t he 
advantages to the local and native economy if a fishing indus ry could 
be established. Remoteness from markets is considered (also see F' • 1) , 
as is the shortness of the open fishing season. For example, the well
knO\VU run of herring in Golovnin Bay comes so late in the ear that u i11-
zation is retarded because of difficulty in putting up the pack beforA 

the close of navigation. 

~ WIGUTOFF, rtlAMAN B., AI€) CARLSON, CARL B., S.S. PACIFIC EXPI,OA{R, PNrr V, 1948 OPERAT I 
THE NoRT'H PACIFIC AI'C 8ERING SEA: U. S. FI!IH IH:) WILCl..IF1: SERVICE, FI~RY LEAFLET 361, 

FEBRUARY 195), WA9oi1IlGTON, D. c. 
ll/ ANDERSON, A. W., AI'() CARLSON, C. 8., A PRELltilNtAy REPORT ON THE FI9oiE~1 IES OF 

n£ ftM: AREA: U. S. FISH,.y.jO ILIl..IFE SERvICE, SEPTEIEER I ,IVA3-I I 



In the winter, king crabs are fish ed through the ice with 
baited lines at King Is land~ Nome, and s t . Lawrence I sland. At King 
I sland, the crabs are repo rted t o be both ' brown and white, while at 
Nome they are purple. 

Cod are found trapped i n s l ush ice at the sta r t of the freeze 
at King Island, but the number is not large. God also are reported 
found on the north side of St. Lawrence Island 1 to 20 miles offshore, 
mostly in July and August. These fish are usually well off the bottom 
and are sometimes seen from t he surface. Cod also wer e r eported caught 
on grassy bottom 30 to 35 mi l es southwest of Nome in 13 fathoms. At 
Nun iva k, steamer passengers have been reported catching cod while the 
ship is anchored. A few halibut are caught off King Is land in September 
and October and well offshore near st. Lawrence Island, while the natives 
of Nunivak Island spear them in shoal water in June. I ndications of 
shrimp have been seen near King Island, St. Lawrence Island, and Nome. 
Clams are a principal food of the walrus near King I sland and st. Lawrence 
Island, and shells wash ashore at Nome. 

Herring are observed close to the bea ch near Nome in June and in 
September and Octol1r, and school in Golovnin Bay, where they are caught 
in gill nets. The fall herring from Golovnin Bay are fa t and of good 
quality. Herring are also found in Port Clarence. Other interviews 
with local inhabitants by Service representatives were very similar to 
those reported above. 

As a result of the king crab survey, s everal commercia l ventures 
in this fishery have been launched. Each season t hree or four trawlers 
are engaged in the fishery. Fishing so far i s conf ined t o the area in 
the southeastern portion of Bering Sea, within t he limits found to be most 
productive in the king crab exploration (see Fig. 3). Also, each year 
one codfishing schooner, and at times more, opera t es within the same gen
eral area. A good tonnage of salt cod is pr oduced by means of hook and 
line fishing from dories in relatively shallow waters . 

Oceanographic Information for the Area from Other Investigat ions 

Clifford A. Barnes and Thomas G. Thompso~ publi shed in 
December 1938, the results of an oceanographi c s urvey made i n the Bering 
Sea and parts of the north Pacii'ic Ocean. This investigation was made 
in 1933 and 1934, but the material applying to the area under considera
tion was obtained during the period July 26 - August 24, 1934. 

The general flow of the water in the Bering Sea is from the 
PaCifiC, north through the Bering Sea, into the Arctic Ocean (see Fig. 4). 
Water in the Bering Sea moves fast at all depths, but the flow is usually 

JJJ SARN!S, CLI~ A. NC> 1'HoIiP9oN, THeIIAa G., PHYs iCAL AN) CHalIC-" INYEITIUTIONS IN BERINII 
S£AAIG PoRTIONS (IF THE M:)RTH PACIFfC"OCEANl ' UNIVeRSITY OF WASH INGTON PuBLICATIONS IN 
~, VOL. 3, No.2 , PP. 35-79, OECDeER 1938, SEATTLE, WASHINaTON. 
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greatest at the surface, With currents up to 1. 5 knots observed . The 
Gulf of Anadir on the Siberiarl Coas t is the source of co l d wat er in 
t hat portion of northern Bering Sea. Low values of chlo r inity and 
sal inity are found along the Alaskan shore because of dilution from 
the Yukon and KUskokwim riVers. North of t he Pribilofs , strat i fica 
tion of the waters was obs erved , with the warmer wat , r of low chlor 
inity res ting on the colder water of high chlorinity. AlthoUVfl the 
Alaskan side had warmer and more dilute water , this was usual l y well 
stratifi ed excep t where homogeneity was induced by local tur bul ence , 
as in the Nunivak Island area . The curr ents on th is side genera l l y 
set northward. 

During 1932 and 1933 Russian sponsored oceano phic inves t i
gations were conducted in parts of the area , with two ve~~~ls employ ed . 
The report of this work was published. by G. ll' . RatJna.noffl!Y in 1937 i n 
the Russian ~nguage . The following abstract is based on an ~ ish 
summary contained in a report by Goodman , Lincoln , Thompson and 
Zeusler1&l. According to Ratmanoff, Pacific waters enter bet ween the 
Komandorski Islands and the Hear Islands; the' flow northeas t in the 
Berine Sea, partially back eddying alonf Kamchatka in a great count er 
clockwise eddy . ~'e main flow, nevertheless, continues northeast?ard 
passing to the east of St . Lawr ~nce Island . An eddy in the Gulf of 
Anadir probably is the beginning of the northern flow to the wes t of 
St. Lawrence. The curr~nts flowinr to the north on the east and wes t 
sides of St. Lawrence Island join to the north of the island , continu
ing the constant flow t o the north throu~h Bering Strait , with a 
counter-clockwise eddy at ~ast Cape . 

The two low-temperature areas found a t 25 meters in the Gul~ 
of Anadir and near Cape Oliutorsk were designated as "cold spots , " and 
were consider '3d the residue fron winter cold t emperatures and ice . 
The Anadir cold water flows northward on the wes t side of st . Lawr ence 
Island. Salinity is effected by the influx of Pacific water , land 
drainage in the Gulf of Anadir, and dilution along t he Alaskan coast . 
The eas t ern waters of 5ering Strait are found mor e dilute than the 
western, and the correlation between t9mper ature and salinity wa s 
noted. Poor water transparency was attributed to plankton and to mat e
rials from land pollution. ",!her e supersaturation of oxygen was no t ed , 
i t was found correlated with a dec r ease i n phosphate and an increas e 
in plankton activity. The depth of the oxygen ~aximum was much gr ea ter 
i n the lower latitudes . 
--------_._----

RATMAHOflI', G. (., ExPLORATIONS ~ THE SEAs f7 Russ I A: P\.a.. I CATI 0N8 OF 'THE HYoRa..oo I CAL 
INSTITVTE, No. 2!5, F'P. l-I~, 1937, LEN I NGIRAO , RuSSIA. 

GOODMAN, JoE R., LINCOLN, JoHN H., THOMPSCJf , THOMAS G., AK) ZEu9l.ER, FREDERICK A., 
PHYsiCAL AIC> CHEMICAL INVESTIGATI ONS: BER INQ SEA, BERINQ STRAIT, ()u(CHI SU DURIN; 
THE &MilER OF 1937 API[) 1938: UN IVERSITY OF' WASH INGTON P\.a..ICATIONS IN OcEANOQANlHY, 
VOL. 3, No.4, F'P. 1~169, MARcH 1942, SEATTLE, WASiINIITON. 
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In March 1942, a report by Goodman, Lincoln, Thompson and 
Zeusler12/ was published concerning findings of an oceanographic in
vestigation carried on in 1937 and 1938 . Work was accomplisi1ed from 
the Pribilofs to Nunivak Island and Norton Sound on the east, to st. 
Matthew Island and th '3 strait of Anadir on the west, and northward 
through the'Bering Strait and into the Chukchi Sea. In 1937 there were 
few storms, and ice was present longer than in 1938, when there were 
many storms. In 1937 surface temperatures were generally lower than 
in 1938, and surface waters near the Alaskan coast were warner than 
towards the Siberian coast. In many areas stratification gave ·way to 
thermal homogeneity as SQmIDer progressed. Between the Pribilofs and 
St. Lawrence Island sub-zero water was found at 20 - 40 meters. Salin
ity was noted to decrease wit h latitude. Oxygen values were generally 
high in areas covered. Currents in the northern Bering Sea were 
observed to flow northward to Bering Strait, but eddies were found 
near st. Matthew, st. Lawrence and King Islands. The continuous move
ment of the waters from the Bering Sea to the Chukchi Sea is affected 
by meteorological conditions and the locations of ice. 

Part II. Results and Discussion of 1949 Operatio~ 

Method of presentation 

There has been pr es ented t hus far in abstract form most of 
the material available at t he commencement of the subject survey, whi ch 
repres ents both t he r esults of other inves tigations by the Service and 
t he results from outside investigations and sources. Figure 3 shows 
in graphic form all locations fished in the area by the Service includ
ing t he pr es ent survey. 

Fishing operations on t he pr es ent survey were conducted dur
ing t he period June 24 to July 5, and consisted of 51 otter trawl drags 
made in various locat ions. I n addit ion, miscellaneous data v;rere col
lected at each location wher e a drag was made. The itinerary of the 
exploratory fishing vessel and locations fished are shown in Figure 5. 
For convenience in discussion and ease of presentation, the area has 
been divided into 5 sub-areas. These are shown in Figure 6. At every 
fishing station occupied, certain fishing, oceanographic, and meteoro
logical data were collected. This material is abstracted in the tables 
of fishing observations (Table 5). 

Certain matters of special importance have been illustrated 
by means of charts. For example, the trend of the bottom topography 
of the area explored is shown in Figure 8. Figure 10 shows the trend 
of surface water temperatures, while Figure 11 indicates the trend of 
bottom water t emperatures. The charts mentioned incorporate the 

GoooM.eN, JoE R., LINCOLN, JoHN H., THOIFSON, THOMAS G., #IK) ZEulLER, FREDERICK A., 
PHYSICAl.. At«) CHEMICAL INVESTIGATIONS: BERINa SEA, BERINa STRAIT, ()u(CHI SEA D~INQ 
"THE &MER CF 1937 AHJ 1938: UNIVERSITY OF WASHINIITON PusLICATIONS IN OcEANOQRAPtn', 
VOl. 3, No.4, PP. 105-169, MAROi 1942, SEATTLE, WA91lfIGTON. 
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or i ginal data secured fran the ~res8nt investigat i on . Currents in the 
ar3a are illustrated in Figure 4. The expedit i on had no s uitabl e 
r.10a:1S of working wi til currents; t i.1e refore, the, >,'fI'ren t chart shovm 
is based large ly on the work of GoodJaan, et al~ . However, in s ev
eral instances when the currents wer e clearl y apparent, they wer e 
found to agree with the chart shown. Figures 19 , 20 , 21 and 22 portray 
t he incidence of cod, flatfish, king crabs, and shr imp in t he area , as 
revealed by the exploratory work. 

Vessel and equipment us ed 

sxperience cained from lLrn.i ted work previously carried out 
in the area revealed that to accomplish successfully a susta ined sur
vey, a vessel able to fish under unusually rough sea cond itions would 
be desirable. The Deep Sea was therefore particul arly suitable for 
this operation, since even though sea conditions wer 0 rough for much 
of the trip, no loss of fishing time was exper i enced because of this. 

Commissioned in 1947, the DeeE~~ was espe Cially designed 
for king crab fishing and process ing. The vessel is 140' long, and has 
the general eX .drnal appearance and rig of a convent ional east-coast 
travller. It is powe r ed by a 1,200 hp diesel main eng ine . The winch 
is powered by a 100 hp diesel, wh ich opera tes through a hydraulic 
torque converter. TIl~ fishing gear is set from the side in accord with 
established east ern trawler practice. 

/ 

FIG. 7 - THE DEEP SEA AT ANCHOR IN n£ NoME ROADSTEAD 

ill GOOOMAN~-JOE "R:;L"OCO-N, JCHi"H: , T~~Aicr.; A1#J ZEU9..ER, FAEDERIO< A~~ 
PHYSICAl.. AI«) CHEMICAL I IWEST IGATIONS: BERING SEA, BERING STRAIT, CHl.I<CHI SEA DURING 
THE SIMIoER OF 1937 A1#J 1938: lIN IVERS lTV (7 WA!liII'4TC1<I Pta I CATIONS IN OCEANOQRAPHY, 
VOL. 3, No.4, PP. 105-169, MARcH 1942, SEATTLE, WA!H I!IOTON. 
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The vessel is equipped with loran, radio direction finder , 
a 350 w radio transmitter, and a 1,000 fathom sonic sounding machine. 
All sections of the vessel are connected with an inter-communication 
system. 

The trawl net used was an "Iceland" trawl #li. The entire 
net was made of No. 1000 manila twine. 

Dimensions of the trawl: 

lower wings 
Top wings 
Square 
Top and bottom} 
Bellies ) 
Bag specially lined 

wi th 3" mesh for 
this survey 

Head rope 

Foot rope 

Doors 
Ground wire 
Upper leg 
lower leg 
Towing warps 

30 x 55 x 125 meshes 
10 x 110 x 85 meshes 
260 x 200 x 46 meshes 

200 x 60 x 90 meshes 

24 x 24 x 10" meshes 
78' x 5/8" 

116' x 5/8" 

1500# 
7/8" x 60' long 
5/8" X 38' long 
7/8" x 30' long 
1" wire rope, galvanized. 

6" stretch mesh 
6" stretch mesh 
6" stretch mesh 

5t14i13i stretch mesh 

Wire served with manila 
to 1" dia. 

Served with burlap and 
2~ soft laid manila. 

4i' x 9' 

To obtain bottom samples, an armed 14 lb. lead hauled with 
a manually operated windlass on the forecastle head was used. 

Deep sea reversing thermometers, protected type, graduated to 
0.10 C. and messenger tripped, were used to obtain bottom water tempera
tures. Surface temperatures were obtained, by immersion in a drawn 
sample of surface sea-water using a protected meroury thermometer. 
Sonic depth readings, uncorrected for water densi~ or temperature, but 
corrected for ship's draft, were basis of soundings. With a few minor 
exceptions, each fishing effort consisted of a drag for 60 minutes with 
the trawl net described. 

Discussion of data 

Bottom Topography 

A reference to the chart of the bottom contours (Fig. 8) 
will shaw the general shallowness of a great part of the Bering Sea. 
The contour lines roughly parallel the 100 fathom curve, which trends 
in a northwesterly direction from Unimak Pass past the Pribilof Islands, 
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and depths show a gradual decrease as progress is made to the north 
and east. Norton Sound, Yukon Flats, and Etolin Strait are for the 
most part less than ten fathoms . in depth. South and west from the 
100 fathom curve the bottom falls off steeply to depths of over 2,000 
fathoms. All fishing on this exploration was done on the shallow 
shelf in waters varying from 8 fathoms deep in Norton Sound to 54 fathoms 
south of St. Matthew Island. 

In general, there was shown a correlation between depth and 
bottom temperatures, the shallow waters of the Norton Sound and Nunivak 
Island areas being much warmer than the deeper waters offshore; a 
notable exception was the zone of sub-zero water between st. Hatthew 
and St. Lawrence Islands at moderate depths. Tables No. 1 and 2 
indicate t he depths at which fish were taken in t he 51 drags made. 

T D ML£ I - EPTHS AT WHI CH ,.1 .. WER£ TMCEN 

DEPTH DRABs PORTION OF COD FLATFISH 

FI.u MADE TOTAL. DRABS FISH PoRTION AVOWI£ Flat PoRTION AV£1UIIE. 
CAUQHT OF TOT"- . PER DRAQ CAUQHT OF TOTAL. Pl:R 0R.tQ 

FAlltOIIS ~ PERcENT rtMJER PERCENT ~ ~ PERcENT' ~ 

0-20 Z5 ..0 76 5.5 3 I, las 11.2 44 
20-30 16 31 7!13 53.9 47 4,888 ..0.7 3<l5 
30-..0 6 12 93 6.6 15 526 5.4 ee 
..0-60 4 8 478 34.0 120 3 319 33 7 830 
TOTAL ••••• 51 100 1,405 100.0 27 9,838 100.0 193 

TM\..E 2 - DEPTHS AT WHICH 9HEU..FI SH WERE TAKEN 

DEPTH DRAaS PORTION OF K I N Q C R A B S H R I III P 
CRABS PORTION AVERAGE ~IMP PORTION AVER.tBE 

FISHED MADE TOTAl. DR~S 
CAUQHT OF TOTAL PEA DRAa CAUQKT' OF lOT A!. PER DRAB 

FATHOMS ~ PERCENT' ~ PERCENT ~ fUeER PERCENT' Pt.JII8ER 

0-20 Z5 ..0 8IS 75.4 3 853 ~.Z 34 
20-30 16 31 28 24.6 Z 447 26.3 28 
30-40 6 12 0 0 0 «Xl 23.5 66 
4O-eo 4 8 0 0 0 0 0 0 
TOTAL • 51 100 114 100.0 2 1 700 100 0 33 

It is realized that many other factors are important as 
concerns the incidence of fish and shellfish in the area, aside from 
depths and bottom conditions. As shown from the above tabulation, 
49 percent· of t he fishin g was done in depths not exceeding 20 fathoms. 
This effort produced only 5.5 percent of the cod and 11.2 percent of 
the flatfish caught, but in the case of king crabs it produced 75.4 
percent, and for shrimp 50.2 percent. The plan of exploratory fishing 
called f or test'ing as many varied depth conditions as possible. How
ever due to the uniformity of depths in most of the area, little 
vari~tion was possible. In the area fished, most of the king crabs 
were caught in depths under 20 fathoms and none were taken in waters 
exceeding 30 fathoms. 
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Figure 8 clearly shows the shoal condition of the waters 
in the northern Bering Sea . The area under 20 fa thorns compris es 
Norton Sound, and circumscribes st. lawrence Island, and extends well 
seaward from the mai nland to the west of Nunivak , and into Bristol !By. 
The deepening is so gradual that t he 40-fathom curve is found south of 
St. Matthew and St. Paul Is l ands . Thus , the depths at which t he king 
crabs are found in the north8rn area are mucIl shallower than those in 
"ih ich they are found in the southern area , being about t he same as the 
shallow waters used for mat ine in the southern area. :lhile the south
ern Bering Sea king crabs are known to migrate as Much as 60 miles to 
de eper water after mating, a migration of t his distanc e would have 
little effect on water depth in most of the northe rn area . In the 
southern area it was found that the small Druffiature crabs pr efer shal
lower depths (15 to 30 fathoms); however, while the crabs found in the 
northern area were mature, they wer e in size comparabl e to a southern 
Bering Sea immature king crab. 

st. Matthew Island is surrounded by deeper water than other 
parts of the northern area. Fron this dis trict were captured t he 
largest purple king crabs taken o~ the trip . Purple kin crabs in 
t:b e st. Lawrence T gland to no rton Sound area wer e smaller . However, 
the Alaskan king crabs tak8n in Horton Sound were nearly as lar e as 
t he purple king crabs from st. Uatthew , and were lar e r than t he purple 
crabs from the same region. It is difficult to appl y an. knovled e 
concerning migrations of kine crabs learned from the southern re ion , 
except to sugges t the possi bili ty that minor differ ences I'li thin a 
relatively shallow area might po ssibly correspond to much more radica l 
differences in the southern area . For example, a change from 15 to 20 
fathoms in the north might correspond to a change of from 15 to 45 
fathoms in the south. 1.1uch more information, such as the effect of 
changes in salinity, temperature , etc ., is need ed before any attemp t 
can be made to understand t~ese problems. 

The character of the bottom deposits was found to a ee quite 
well with that shown on the navigational charts of t he area, gray sand 
and gravel, green mud, and gray clay pr edominating over the fishing 
area. Green mud was quite cor:rrnon in the area from st. 1,:atthew to st . 
Lawrence Island where fishing was poor and t he catch consisted !!lostly 
of tanner crabs, starfish , and other bottom trash . Drag No . 3, adjacent 
to St. 1IDtthew Island,resulted in a bad snag. 

Gray sand, gravel, and clam shells formed the principal 
deposits north of St. Lawrence Island, with snags and severe chafing 
of the net being encountered on drags No. 8 , 9, 11, and 12. The bottom 
of Norton Sound was mostly gray sand and mud deposited by the YUL~on and 
other streams emptying close by. A bad snag was encountered on drag 
No. 21, suspected to oe due to ice-borne boulders off Golovnin Bay. 
The net was torn almost beyond repair on drag No. 23 close to Nome, 
the bottom sample y ielding gray mud and sand. 
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No ro cks are shown on t he cIarts of these waters, and it 
is beli ev ed t ta t t he snags encountered on t -·u strip vver e larc;e boul d 
ers carried from s hore 'by t he mO ving ice pack and dum.ped at t he po ints 
where t he ice melted suf fi c i ently to r elease t hem. There is a pos
sibility that t hese boul ders, due to a gradual sinking i~to the mud 
and sand bottom. would not be a menace to the nets la t er in the season. 
They might a l so be encountered at differ ent places each y ear due to 
the movement s of t he ice ~ck. 

Ar eas No. IV and V, a long the east coast, wer e completel y 
free f r om s na gs. The best catches of cod and flatfis h were made west 
and s outh of Nunivak Island on gray sand bottom. Dra g ~o . 51, yield 
i ng one of t he best catches, VJas made on a bottoT~ of sand and black 
mud. 

;Vat er Temperatur es 

Bottom wat e r t emperatures , probably more than any other one 
factor, wer e f ound t o be positiv81y correlated with the abundance of 
fis h taken over t he entire ar-ea . Sufficient tenperatures were taken 
to indica t e certain t rends in both surface and bottoTIJ. water tempera
tures . Obviously many mor e stat ions should be occupied to clearly 
de f ine t he var i ous zones, and it is fortunate t hat temperatures re
corded by t he Deep Soo can be supplemented by the wo r k of the University 
of ';.[a sh i ngton Oceano graphic Deplrtment and other data fron the weste rn 
Berin~ Sea . Temperatures obta ined are r ecorded in the table of fish 
ing obser vations (Table 5), and charts outlining the general areas of 
prevailing temper atures a r e i ncl uded as Figures 10 and 11 . In r efer
ring t o t hese charts, it must be kept in mind t hat t he readings prevail 
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for only th e limited period from June 24 t o July 5 and t hat no attBm t has 
been Inade to estimate extensions of the various zo nes beyond the f r in es 
of the area actually surveyed . 

In general, the bottom temper ature iso therms t e nd to fol l ow the 
bottom topography, whi Le surface temperatures show a gradual dec rea se from 
eas t to W8S t and south to north. In onl y one spot (drag No . 9 ) was a 
surface temperature below 00 C, (32 .00 F. ) encounter ed . Norton 
Sound and Nunivak Isl and areas were much warmer t han water tg the westward , 
the warmest surface water of t he voyage (6 0 

- 9 . 4 0 C. ) (42 . 8 - 48 . 90 F. ) 
being found below Nun iva Ie Island . It is inter sting to note t:m t a t sev
eral stations i n Norton Sound t he bottom waters were wanner than tho s e at 
the surface, which was also the case at drag No . 3 at s t . rla t thew I s l and 
and at drag No . 33 off Cape Romanzof . 

The current along the Alaskan shelf is northward , am in t he 
stL'!l1ner, when the influenc e of warm water enterin€ from the Pacif ic throU/~h 
the Aleutian Passes is gr eatest , it causes a lar~B increase in tempera
ture. Temperatures at both the surface and bottom recorded on t he present 
trip were several degrees colder thnn those renorted in September 1948 by 
the .1ashington and those reported by oth8r investi ators working later i n 
the surmner. Goodman, et al (1942), r eports warmer waters in 1938 than in 
1937, due to the earlier breakuu of the ice Dack caused by sev ere storms 
in 1938. He also pOints out the radual decrease in the t emperat ure 
gradient from the surface to the depths as t he summer progresses , r egions 
of thermal unifom.ity existing in the l1un i vak I s land area later in t h e 
season . 

This summer warming of the wate r influences the northwa rd mi ra
tion of many fish in the 3ering Sea. It can be expected t ha t h i gher tem
peratures than thos e found on this voyage 'lill be encount er ed lat e r in 
the summer, and t hat from year to year, due to meteorolo ieal disturbances 
affecting t he break-up of the ice pack , temperatures a t both t he surfa c e 
and bottom will vary to a co ns iderable degree . 

A gl a nce at F i gure 11 will reveal the presence of the co rrido r 
of sub-zero bottom water extendinp; past St . Pa.tthew I sland to t he south 
western portion of St. Lawr enc e Island , obviously existing qui t e indepen
dent of the bottom topoe;ra. :Dhy . It i'lOuld seem probable tr,at this is t he 
outer frinGe of t he well-known Gulf of Anadir " cold spot ," described by 
Goodman, et al, as the possible resul t of the accumula t ion of cold , con
c8ntrated sea wate r r e leas ed by the format ion of i c e on the more shallow 
portions of the Alas lmn she lf . The bo undaries of t his area a r e not def i n
'itely knovm , but it eff ec tivel y acts as a f aunisti c barrier to t he mov ement 
of many species throy~4 the strait between Siberia and St . Lawr enc e I s l and 
as Andriashev ( 1939)~ has pointed out. I n t hi s area of negative 
t emp8r a tures , the DeeF- Sea found the bot tom fauna to cons ist r.la inl y of 
----- -----ill AN>R I ASHEV , A. P., ESSAY O".THE - -loOOEOORAPHY N«J OR IQ 1 H OF 'tHE F I!H FAUNA OF THE BER 1 fIG SEA 

N«J Ne: I QH80R IIG WATERS (Russ I AN LAlGUAQE, OOLl !!H S\.IIWARY ): I ~ PP., 19J9, LEN I tGRAD. 
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eelpouts, liparids, sQulpins, and tanner crabs . Similar sub- zero bottom 
t em)eratures, yielding poor catches, were observed south of Nunivak 
Island near the int'3rsection of 580 N. l ati tude and 1660 1'10 lonei tude 
(see Fig. 11). There exists a possible connection between this zone and 
t he cold water corridor in the St. r;1atthew Island area. This may also 
be a portion of the tongue of cold wat er reported to extend along the 
bottom from the Pribilof Islands into southeastern Bering Sea. Probably 
the chief effect of t his barrier is to cause a shunting of the species 
entering the Bering Sea through the Aleutian passes to the eastward before 
continuing UOjthward. This is supported by the cod fishing industry 
(Cobb 1917 )18 which started first on Sl ime Bank in the spring and then 
progressed to Baird Bank. This cold water zone undoubtedly influences 
the king crab migration to same degree. 

A brSakdown of fishing efforts into the various temperature 
zones is shown in Tables 3 and 4. 

TAI!ILE:3 TaFERATlRES AT M-IICH FISH WERE TAKEN -
BOTTOM DAMS PORTION 0,. COD FLATFISH 

TOTAL. FISH PORTION AV£RNlE. FI9i PORTION AVERMilE TEMPERATURE MADE 
DRAGS CAUGHT OF TOTAL PER DRAQ CAUQHT OF TOTAL. PER DRAa 

D£QREES ~ER PERCENT !!\!!tER PERCENT ~BER ~ PERCENT tbBER 

BELOW OOC.(32.00F.) I 6 12 13 .9 2 282 2.8 47 

cfJC. - 2° C. 
(32.00 - ~.6~.) 20 39 562 40 28 2,449 24.9 122 

20e. - 4Oc. 
(~.60 - 39.2C1F.) 18 ~ 7ff5 55.9 44 6,654 67.7 370 

4OC. - ~. 
(39.2° - 44.6Of.) 7 14 45 3.2 6 453 46 65 

TOTAL. ••••••••••••• 51 100 1,405 100.0 I 27 g,aze 100.0 193 

ABL -T E 4 TEMPERATURES AT YtHICH SHELLFISH WERE TAKEN 

BOTTOM DAMS PORTION OF KIN G eRA B SHRIMP 

TEMPERAT~E MADE TOTAL CRABS PORT ION AVERAGE SHRIMP PORTION AVERAGE 
DRAGS CAUGHT OF TOTAl PER DRAa CA~HT OF TOTAL. PER DANa 

DEQREES ~ PERCENT ~BER PERCENT ~BER PU&R PERcENT ftJIIIER 

BELOW ePC. (32.00F.) 6 12 0 0 0 20 1.2 3 

ePC. - 2~C. 
(32.0 - ~.6Of:.) 20 39 22 19.3 I 1,35:> 79.4 66 

2°C. - 4ge. 
(~.6 - 39.2~ .) 18 35 78 68.4 4 ~ 15.2 14 

4°C. - 7<'C. 
(39. 20 - 44.6~.) 7 14 14 12 3 2 72 4.2 10 

TOTAL ••••••••• ••• 51 100 114 100.0 2 1,70) 100.0 33 

ill COBB, Ja-iN N., THE PAC IF Ie Coo FISHERIES: REPORT U. S. CCMII. OF FISH, fJpp. IV, III PP., 
1917, WASH INGTON. 



It appears that the t' - 40 C. (35.6
0

_ 39.20 F. ) temperature 
zone i s the nost favorable to t he occurrence of cod, flatfish and 
king crab, while shrimp were found in largest concentrations in water 
of 00 - 20 C. (32.00 - 35 . 60 F.). Cod and flatfish also were in 
numbers at temperatures fram 00 - 20 C. (32.00 

- 35 . 60 F.) in certain 
areas. These fish might c'onceivably tend to "lead" alon the edges of 
the cold water barrier, which would explain the concentrations of these 
spec ies found in the approaches to Bristol Bay and northward alon the 
warm vmter channel adjacent to the mainshore . Admittedly much more 
work needs to be done to substantiate this hypothesis; but the fact 
reIlBins that fish were not found abundant in sub-zero water, am were 
in the adjacent warmer waters, which at 1 rest just ifies posing this 
possibility as a suggested explanation. 

The waters in Norton Sound and between Nome and St. lawrence 
Island, even though possessing bottom water temperatures which would 
not appear unfavorable, produced no cod and only L~ture flatfish . 
Possibly the northward migration of the cod does not progress this far 
at this tiMe of year. Still, reports from the natives , which appear 
well founded, place the cod in the st. lawrence Island are~ at later 
seasons of the ya r. Cod would not be expected in any abundance in 
Norton Sound proper because of the great inflow of fresh water into 
the shallow sound; hence, absence of cod from this region was not 
surprising. 

The warm waters of Norton Sound produced the only Alaskan 
king crabs taken in the northern area, none being taken in waters less 
than 20 C. (35.60 F.), and the rrtajority were found in the range from 
30 _ 6.80 C. (37.4 - 44.20 F.). Purple k ing crabs, on the othel' hand, 
were found almost exclusively in waters from 00 to 2.60 C. (32 . 00 

-

36.70 F.), on16 two small specimens being taken in warmer water 
(4.90 C.) (40.8 F.). It is not inferred that these figures are critical 
temperatures for these species, as their occurrence is undoubtedly 
influenced by other env ironmental factors . 

Nearly 80 percent of the shrimp caught were taken at bottom 
temperatures between 00 and 20 C. (32.00 and . 35.60 F.), mainly in the 
area adjacent to St. Lawrence Island and the approaches to Norton 
Sound. Gray shrimp were foUnd to inhabit areas of a Wide temperature 
r ange (_1.40 to 6.80 C.) (29.50 to 44.20 F. ). 

The corridor of bottom water between 20 and 40 C. (35.60 and 
39.20 F.), extending from Norton Sound to south of Nunivak Island 
produced the best fishing of the voyage, good catches of cod and flat
fish were common. Fair catches were also made in slightly colder 
adjacent waters. The pattern of fishing, plus the time element in
volved in completing such a cruise in less than two weeks time, did not 
allow for a complete set of bottom temperatures sufficient to establish 
definite isotherms. This fact, coupled with the knowledge that higher 
temperatures are known to exist in this same area later in the summer, 
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of neces s ity ma kes the t eflperature data of this report valid only for 
this limited peri od of the season a nd ind icat ive of only the t r ends 
and general boundaries of temp erature z ones . I t is possible that 
ranges of t e."Tlperatur e f o r the various s peci es will be e reatly a l tered 
late~ in t he summer and may vary from year t o year. 

FIG. 12 - A CATCH OF FLATFISH FROM n£ ~'VAK ISLAND MEA 

-,Feathe r 

-,'leathe r condi tions varied widely from sIllooth to ver'-J rough 
seas, with sudden chanGes occurrin ,.? from day t o day. '.1ind shifts 
were frequ ent a nd unpr edictable, 'with southerly and southwesterly 
b lows prevailing s light l y more often t han from any other direction. 
Ra i n and fo g were enco1l..11tered on several days, makinr.;: the loran ec]uip
ment a necessity in t he calculation of posi:'ion , which was extremel y 
import ant in t h is work. 

Fourteen days ela-psed from t he t ime of leavin ,> Dutch Harbor 
to t he compl etion of th8 last .drag . For' sh days the seas Vlere rough, 
five days :p r oduc ed ca lm waters, and mod era te seas prevai led three days. 
:l!'og rane; ing from scattered patches to thick l ayers was encountered on 
f i ve of t he fourt een days, usually acconpany ing t he calm seas -:Ji th very 
li ttle wind. 
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FIG. 14 - YELL<MF IN "SOLE" (UMAI'{)A~) 

FIG. 15 - FLAll£AD "SCLE" (HIF'PQGLOSSOIOES ROBUSTUS) 
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Air tempera tures var i ed from 340 F. on the 28th, at the entrance 
- 0 of Norton Sound to 52 F. south of Nuni vak Island on t he 5th. No freez-

i ng conditions were encountered ; a hail squall occurred on t h e 27th on 
the north shore of s t . Lawrence I s l and. 

Discussion of f i shing results 

Area I. St. Matthew Island 

Since the only fishing gear used in t his exploration was the 
otter trawl , resul ts of fishing efforts include only the marine life 
which lives either on or near the bottom, other t ypes be ing ca ught only 
rare ly. 

The i'irst 5 drags were made in an approximate north a ni south 
line from 65 miles south of st. Matthew to 40 miles north of t he i s land 
on June 24 and 25. Fishing on the 24th was done in a very rough sea with 
a strong southeast wind which moderated on the 25th . Because of r eports 
of many king cra b shells having been observed on the beaches of t he 
island , it was felt desireble t o explore the region. 

As r ega rd.s cod, fill tfish, and pollock, drag No. 1 was t he best 
in the area, producing 25 excellent cod, 2 halibut , r ock " sole" , a r row
toothed flounder, and flathead "sole" in prime condit ion and nea r l y a ll 
of mark eta ble size. Total catch of fill tfish in this drae wa s es t i mated 
at 150 pounds. Five hundred pounds of pollock wer e landeQ in t his f irst 
drag, the best catch of polloc k made on the trip. These fish varied from 
12 to 18 inches in length . 

Drag No. 2 was made in below zero water, and the ca tch was 
quite poor, yie lding only 3 cod and about 25 pounds of f latfish. How
ever, several lemon, flathead and yellowfin " s ole" were large , prime 
fish. Also 14 pollock were taken. Two small a r r ow-toothed flounder were 
landed, and this species was not caught a ga i n until drag No. 50 at 
latitude 560 47' N. Therefore, the position of drag No.2, 590 48 ' N. 
represents the farthest north point at which t he arrow-t oothed flounder 
was found on this survey. It is int eresting to observe t hat both drag 
No.2 and No. 50 were practically on the 40-fathom depth curve. 

Severa l snags were encountered on drag No . 3 in the bight t o 
the north of st. l'JIa tthew I sland , tearing the forward wing of the net . 
Results were very poor, only 14 cod and very few f latfish , all below 
marketable size be i ng taken. In addition, 23 male and 9 femal e purple 
king crabs were caught averaging 6 to 7 inches i n carapace width. 
This i s the mos t s out hern point at which purple king crabs were taken. 
Two drags were made north of t he island, wit h poor results , no cod and 
only 2 f lathead " sole" being present in drag No. 5 with a bottom tem
perature of _1.40 C. (29. 50 F. ). Dr ag No.4 produced 23 mor e purple 
king crabs, 1 cod, and s everal small fla t f i sh. The 6 pollock in this 
catch represented the last time these fish were caught until drag No. 41 
was made west of Nunivak Is l and ; thus, 600 44' N. latitude represents 



the northern limit of pollock for t his investigation. - One herring was 
taken in drag No.5. A very few gray shrimp of 2 species Argis lar 
(Owen) and Schlerocrangon boreas, were caught in drags NO: 3 and ~ 

Small tanner crabs vv~re abundant, several thousand occurring 
in the drags north of St. llIatth ew. Also liparids, eelpouts, sculpin, 
starfish, snails, clam s he lls, tunicates, and skates were common. No 
doubt, the sub-zero bottom temperatures encountered on several of the 
hauls were responsible, at least in part, for the generally poor results 
obtained. Possibly also the green mud bottom which prevails in this 
region is significant. 

Area II. St. lawrence Island 

The outstanding characteristic of the area around st. lawrence 
Island, where drags No. 6 to 12 were made, was the foul botton, which 
resulted in considerable damage to the net on drags No.8, 9, 11, and 
12. Catches of commercial species were rare, with the predominant con
tents of the hauls being small tanner crabs south of the island, in 
below zero water, and sculpin. Several marketable size l '3mon "so le" 
and a few small flathead were taken on drags No.6 and 7; with these 
exceptions, flatfish were entirely absent from the catches in this area. 

No cod were taken in this series of drags; however, both 
capelin and sand lances (upon which cod are known to feed) were caught , 
evidence to indicate that cod might have been present at depths not 
fished by the otter trawl. Natives of st. lawr ence have reported catch
ing cod offshore with hand lines later in th e summer around the month of 
August. For these reasons, the chances of producing cod around st. 
Lawrence Island with t ypes of gear other than the otter trawl and at a 
later time of t he s eas on do not seem out of the question. 

Purple king crabs , predominantly males, were caught in small 
quantities on drags No . 8, 9, 10, and 11. These were quite ~all, 
approximately half beine under 6 inches in carapace width, although 
several females were found to be ripe with eggs. 

Interesting catches of shrimp were made both north and south 
of the island, but no great quantities were taken because of t he large 
mesh net useg. Drag No. 6 produced 20 gray shrimp at a bottom tempera
ture of -1.4 C. (29.50 F.), and drag No. 7 yielded 400 of gray and a 
few pink or humpy shrimp, Pandalus goniurus. Drags No. 8 and 10 prod uced 
small numbers of gray shrimp and drag IJo. 12 approximately 400 or 3 
species, predominantly gray, plus the less cormnon Sclerocrangon boreas, 
and Spirontocaris of groenlandica. 

AlthouBh it is r eadily understood that the type of gear used 
did not furnish a l egitimate test for the presence of shrimp , still the 
quantities of gray shrimp whic h were taken may indicate t he presence of 
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FIG. 16 - HAll. 1...0 IN THE TRAM. I\£T 

a s i:-:eablro :9oyulation of this s ' )8 cies i n the vicini ty and the poss i b ility 
of l o ca.tin[ l ar(,;o concentrc.tions by syst'3:nt ic f i sh i Il[!; ".!Jith shrimp g ea r 
bOt!.l nort h and sout h of st . L.lv1r ~nce . Loca.l lmowl edp;e of th e bottom 
~Joulc1 have to be ?a ined to r educ'3 1..11 '3 dar:}8.ge to gea!' ,ahich vms experienced 
on the ~9 r8sent trip and ';vh ic h ac count '1d fo r t r.:.e s parseness of drags rnade 
along th3 no rt h coastline of t h'1 is l and by t he D8812. __ i?ea . 

Sr::.all nur'lbers of arcti c cod V1er e take n on draGs No.6, 7, 8 , 
a.lld 12 , tO t;e t her ':lith several nortl"..ern "toT1co(1 ." The greater part of 
"'l;~ese ca tches wer s conside!' ed as "trash ," cons isting mainly of tanner 
crabs , s culpin, starf i sh, snails , cl am sh ells, toad or spider crabs, sea 
u rchins, liparids, lmn:psuc kers and tunicates. 

Sev ent e en d r a,ss (No. 13 to 29) werg rlad e in Norton Sound and 
waters off Home . :Gotton t elilDerat ures varied several dep;rees fram slis.-h tly 

0 --
above 1 C. (33. 8 0 F. ) at t he entranc e to 6. 80 C. (44.20 F.) near the 
head of tho s ound at a de Tlt h of 8 fa thoms, and considerable variety 
existed i n the catch . 
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A notic ea b l e chara cteristic of the !1aul s i n t hi s area V'las t ho 
abundance of immature f Ja t f ish t a ken, i ncl ud ing rock "sole ," l emon 
"sol,e," yellowfin "sole," and lon g- nos ed dabs, with ye llovlf i n and l emon 
p redotlinating . Seve r a l l arge s t arry f l ounders and o ccas ional y cllowf i n 
and l emon "sol e" of marke t a b l e size wer e caught . 

Drag No. 29 pro,du c ed 100 yellovvfin all under 6 inch es i n l ene; t h . 
Cons idering t he large siz e of th e mesh u s ed , t he nwnbe r of small floun
ders whi c h wer e ca ught is worthy of not i c e , and ind ica t e s t hat a popula
tion of adult f latf i sh must ex i s t in t he gen eral area, pos s i bl y in close 
to shore a t t hi s time of t he y ea r . Unconfirmed r eport s wer e r ec e i v ed 
f rom natives in t he vicinity of Nome tha t l arge starr y f lounder a nd 
othe r f Jatf ish 'Wer e be i ng ca1.l€ht i n quantity i n s a lmon p;ill nets near 
t h e beaches. Because of t he imposs i bility of taking t he Deep Sea_ into 
th e s hoal wat er, t he s e r eports could not be f ollowed up; but it is 
reasonable t o beli ev e tffi t small c raft equipped with suitable gear, such 
as beam trawls , mi ght find ,sood f i sh i ng in t he shallower waters near 
shore. 

Shr imp wer e take n i n sma ll quantit i es i n nearly a ll dra~s in 
th is a rea, i nclud ing t he 4 spec i es encountered in areas I a nd II,plus 
t he coon stripe (Pandalus hypsin<:>t us), a f ew of whi ch were caUGht in 
dr a g No. 22 noo. r Nome, t he only t i 111e t h is s hrimp was t aken on t he tri p . 
As wa s t he cas e on the p r evious dr a e;s , t he gray shri mp was found to be 
most common, occurr ing in grea t es t numbe rs in drags No. 16, 26 , 28 , and 
29 a t t he a pproaches to Norton Sound . 

Bo t h the Alaskan king cra b a nd t he purple s p ecies were t aken 
at various point s in the Sound a nd near Nome, but n ever in any s i zeab l e 
qua ntit i es . Most were s mall, bel ow six i nches in ca rapac e wi dt h . This 
occurrence o f P. camtschatica may co nst itut e a new northern reco rd for 
the s pec ies. Further investisation mi ght r eveal mi gration pa t terns for 
the crabs in t his northern reg ion , possibly l eading to t he discovery of 
conc ent rat ions of mature adults. 

No cod were caught i n No r t on Sound or th e Home r eg i on unti l 
drag No. 29 (40 miles east of st. lawr e nc e Island) was made on th e wa y 
south . On e 12- pound cod 'Was t aken i n t hi s catch, which represents the 
northern l imit -o f t his fish for t he t rip . The f a ct t hat capelin and 
sand lances, staple items of cod f ood, ,wer e t aken on s evera l drags fur
ther north i n the en trance to Norton Sound, toget he r with t he knowl edge 
t ha t cod wer e caugh t by the '.'Ta s hington in Sept eIi1ber 1948 no rt11east of 
St. lawr enc e , suggests the probability of a northWar d mi gration of cod 
past t h e eas t ern end of St. Lawrence I s land int o t he wate r s vJ est and north 
of Nom e. As no c od are known to spawn i n t h e no r t he rn Bering Sea , thi s 
mi gration would appare ntly be fo r feeding purposes , the ca pelin and s a nd 
l a nc es probably p r eced i ng t he appearanc e of t he c od. Fishing vl i t h various 
t yp es of gea r i n t his a r ea a t a later dat e would undoubted l y t h row much 
more light on t h e pr esence Find movements of the Ber ing Sea cod . 
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Rainbow sme lt, in very small quanti ties, were taken at sev
eral stations i n I';orton Sound . lJorthern to!:lcod were found Quite 
frequ ently and in considera ble nwnbersj a lso arctic cod were taken in 
s ev eral hauls. Several of t he ca t ches wer e predominantly starfish, 
ascidi~ns, and other bottom "trash," including tanner crabs, spider 
crabs, tun i cates , sea poachers, sculpin , sailor fish , liparids, blen
ni es, VJolf fish , clams , gr.eenl ings , s ea anemones , h errni t crabs, and 
snails. 

Are~ IV. Norton Sound to :'Juni vak Island 

.Drags Ho. 30 to 37 V1el'e 111.ade in t he waters bet ween 63° IT . 
lati tude and 61° N. latitude from th8 southwes t e rn approach to Norton 
Sound to a position approxi."n8. t ely 100 miles nort hw8st of Nunivak 
I sland . No ki ng crabs of either species were taken in this series of 
hauls. A ver y f ew gr ay shriMp wer e found in drags No. 30 and 35, t his 
narki ng the southe rn limit of shrir.lp occurrence in the catch for the 
r enainde r of the exploration. 

FIG. 17 - A MIXED CATCH NEAR ~'VAK ISlAJII) 
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Cod were taken in every drag except No. 31, being accompanied 
by good showings of capelin in the catches. These were prime fish, 
ranging from l2 to 17 pounds and, showing no signs of infestation. 
Experienced fishermen aboard the Deep Sea expressed the opinion these 
were very good cod. Stomach analysis revealed cape lin, tanner crabs 
and shrimp, bearing out the probability t:tat schools of cod feeding 
entirely on capelin pelagically were not being taken by the otter trawl, 
which was catching almost exclusively those cod which were feeding on 
or near the bottom. Other gear would possibly be much more effective 
for this reason. 

Encouraging catches of flounders were made, with the percent
age of small, immature fish much less than farther north. starry flounder, 
yellowfin, rock, and lemon "sole" were common, with lemon and yellowfin 
predominating. Many flatfish were small, but a good percentage were 
large, prime fish in excellent condition. Drag No. 32 produced 100 
lemon "sole" of which 75 percent were prime fish of marketable size, 
and 200 yellowfin of which only 5 percent were marketable. Several 
rock "sole" were of extremely large size and in excellent condition. 
Drag No . 37 produced over 100 large prime lemon "sole," with the per
centage of marketable size yellowfin also increasing. Several halibut 
were caught, mostly very small, only 1 being of marketable size. 

Drag No. 33, made within 40 miles of Cape Romanzof in 14 
fathoms, yielded very few cod and an abundance of immature yellowfin 
and lemon "sole." The bottom temperature (3.5° C.) (38.3° F.) was above 
that of the previous drags, and the catch was predominantly starfish, 
similar to conditions encountered farther north a t the entrance to 
Norton Sound. On moving offshore on the following drags, fishing im
proved considerably. 

Area V. Nunivak Island and South 

The waters west and south of Nunivak Island, in which drags 
No. 38 to 51 were located, proved to be the most productive grounds 
fished on this trip, many catches conta ining several thousand pounds of 
cod and flatfish. No shrimp were caught in t his area; however, consider
able numbers were taken from the stomachs of cod on drag No. 38. One 
Alaskan king crab was taken in each of drags No. 42 and 43, 1 female being 
ripe with eggs. The complete absence of crabs from the remaining catches 
was surprising, espeCially in the southernmost hauls. The fact that the 
only 2 crabs taken were in the catches made nearest to Nunivak Island may 
be evidence that the crabs, if in the area, are closer to shore at thi s 
time. 

Some good catches of cod , up to 350 per drag (see Fig. 19), 
and ranging in size up to 16 pounds , were made in this series of hauls. 
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fie' .7er e :'ound 0 be feeding on tanner c rabs and cape lin , with shr i mp 
and c l an TI ::at appearine; in the stomach cont ents on drag o . 38 . 1Iuch 
va r :at ion i n size of the cod was noted as the v~rK 9rogressed s outhward. 
:)ra.,s :!o . 38 , 39 , and 40 produced only large , p rime fi sh from 10 to 16 
pO~.lIld Q; s 07:8what smller fish were taken in No . 41, and onl 1 cod Via 
cau ~lt i n drag :Jo . 42 near Hunivak Island . Howev er, on the next 2 
hauls ~ood catches of prDue fish were again made , but more small sizes 
avain appea red in the followine 2 drags (No . 45 a nd 46) and t he cod were 
very few and small at 1 0 . 47 and 48 where sub-zero bottom t emp eratures 
Vlere a~ain encountered . Althowsh a favorable temperature (1. 8 0 C. ) 
(35 . 20 F. ) existed "on Fo. 49, t h e 70 cod taken wer e all of a s ize too 
s~ll fo~ narketing. The last 2 catches cont a ined s everal hundred cod, 
ra:1"' in~ f r an very SnEll to large prime fish , ov e r 200 be i ng of marketable 
qua lity in dra lS No . 50 . The abundance of cape lin taken fro~ cod stoma chs 
(rira" :To . 41 contained a number of cod wh i ch ha d bee n feed ing exclus ivel y 
on cap81in ) f urther indicates that a large number of cod wer e f eed i ng 
above t he bottom. 

FlO. 18 - A CATCH OF COO AND FLOUNDER A80Uf TO 
BE DlMPED ON DECK. 
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This s eri es of fi sh i ng efforts also produced excellent catches 
of flatfish, up to 5,000 pounds per haul, including rock, yellowfin, and 
fla thead "sole," and a rrow-toothed flounder, most of 'Nh ich were large 
fish in prime condition, plus a f ew halibut. Drag Ho. 44 yielded 2,000 
ye llowf in, 80 percent marketable j 500 rock, 70 p ercent rmrketablej and 
200 lemon "sole," 60 percent r:larketable. Drag No. 51 produced 450 rock, 
80 percent marketable ; 45 l emon, 100 percent P18. r ketablej. 250 arrow-toothed 
flounder, 100 percent marketable; and 1,200 flathead "sole," 95 percent 
marketable. Yellowfin were notabl y a bsent from this haul, and there was 
evidence that definite areas of a bundance for each sgec ies exists . For 
instance , large lemon " sole" were predominant in drags lTo. 37 and 38 
further north, while yellowf in and rock" so lett increased in percAntage 
in subsequent catches ; and in drag No. 51, flathead "sole" were in the 
majority, with a good showing of a rrow-toothed flounder. 

Halibut were found to be thinly scattered over the area , an 
occasional one appear i ng in most of the catches. Sizes were genera lly 
small, drag No. 44 producing the largest catch of halibut, including 7 
mediums and 8 small. In no case was evidence of any large population 
of halibut found in the waters fished" but the effectiveness of the 
otter trawl as a test for halibut is questionable. Pollock were taken 
at various stations i n assorted numbers, catches of over 200 occurring 
i n drags No. 50 a nd 51. The quality and size were excellent, many 
measuring well over 2 feet in length. One herring was taken in drag 
No. 38. Varying amounts of sculpin, snails, starfish, ascidians, spider 
crabs, sea poachers , liparids, eelpouts, and skates were commonly mixed 
in with t he catch. Drags No. 47 and 48 produced several thousand small 
tanner crabs, which appear to be a character ist ic of the sub-zero water 
and a poor catch. 

List of common and scientific names used in t his r eport 

Fish -
Pac i fic herring 
Capeli n 
Rainbow smel t 
Arctic cod, polar cod 
Alaska pollock 
Wachna cod , northern "tomcod" 
Pacific cod , gray cod 
Arrow- toothed flounder, turbot 
Pacific halibut 
Flathead "sole," flathead flounder 
Rock " so l e ," rock flounder 
Yellowfin " so le," Alaska dab 
wng-nosed dab 
Lemon " so le, " Alaska plaice 
Starry f lounder 
Sculpins 
Sea snails , liparids 
sand l a nce 
Blennies 
Eelpouts 
Wolf' fish 

Clupea pallasii 
Mallotus catervarius 
Osmerus dentex 
Boreogadus saida 
Theragra chalcogramma 
Eleginus gracilis 
Gadus macrocephalus 
Atherestes stomias 
Hippoglossus stenolepis 
Hippoglossoides robustus and elassodOl 
Lepidopsetta bilineata 
Limanda aspera 
Limanda proboscidea 
Pleuronectes quadrituberculatus 
Platichthys stellatus 
Family Cottidae (sensu late) 
Family Liparidae 
Ammod)':tes persona_t~ 
Family Lumpenidae & Stichaeidae 
Family Zoarcidae (Lycodinae) 
Anarhichas orientaljs 



Shellfish 

Shrimp: 

Humpy 
Coonstri:pe 
No conunon name 
Gray 
No common name 

Crabs: 

Alaska king crab 
Purple king crab 
Tanner crab 
Toad crab 
Korean horse crab 

Mollusca: 

Whelks 

Pandalus goniurus 
Pandalus hypsino t us 
Spirontocaris of gro enlandica 
Argis lar (Owen) 
SClerocra ngon bo~ 

Paralithodes camtschat i ca 
Paralithodes platypus 
Chionoecet es opilio 
~ coarcta tus 
Erimacrus isenbeckii 

Bucc i num ~. & Chrysodomus ~. 

Weights and measurements of food fishes from the No rther n Ber ing Sea 

Cod (Gadus ~crocephalus-1 

In Area I the cod ranged. in size from 40 to 82. 2 em. (15 . 7 to 
32.4 in .) with an over-all average of 66 . 6 em. (26 . 2 in . ). In Ar ea IV 
the cod ranged in size from 60 to 89 cm. (23 . 6 to 35 . 0 in. ) wi th an 
over-all average of 73.8 ~. (29 . 1 in . ). ~yenty-seven cod weighed 
r anged from 5 lb. 6 oz . to 17 l b. 4 oz. wi t h an avera~e of 8 lb . 4 oz . 
In Area V, mar ketable cod ranging from 55 to 88 cm. (21. 7 to 34. 6 in. ) 
averaged 68.2 cm. (26.9 in.). Nineteen specimens weighed f r om Area V 
ranged in weight from 4 lb. 7 oz. to 15 lb . l2 oz . with an over-all 
average of 7 lb. 14 oz . For a composition of the population of t he cod 
of the Bering Sea,see accompanying graph . 

Herring (Clupea palasii ) 

Four specimens taken ranged from 14 . 6 t o 18. 7 cm. (5 . 7 t o 7.4 
in.), with an average of 16.6 cm. (6.5 in. ) in length. 

Capelin(Mallotus catervarius) 

Ripe females ranged in length from 12.5 to 15 cm. (4.9 to 
5.9 in.). 

Rainbow Smelt (Osmerus dentex) 

Two s pecimens 18 . 2 and 19.6 cm. (7.2 and 7. 7 in.) respectively 
wer e obtained in the Nor ton Sound area. 
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Arctic Cod (Boreogadus saida) 

Adu~t specimens ranged in length from 16.8 to 29 cm. 
(6.6 to 11.4 in.) 

Ala~ka ' Pollock (Theragra chalcogramma) 

In Area V, 27 adult specimens measured 48 to 70 cm. (18.9 to 
27 .6 in.) with an average of 58.8 em. (23.2 in.). 

Northern "Tomcod," 'ilaclma Cod (Eleginus grac ilis) 

Adults ranged from 20 to 32 cm. (7.9 to 12.5 in.) in 
length. 

Arrow-toothed Flounder (Atherestes stomias) 

In Area I, 30 marketab le specimens ranged from 44 to 67 cm. 
(17.3 to 26.4 in.) in length. Average length was 59.65 em. (23.5 in.) 
and average weight 4.9 Ibs. L~ Area V, 255 marketable specimens (over 
40 cm~ (15.7 in.) in length) were examined with an estimated mean length 
of 60 cm. (23.6 in.). 

Pacific Halibut (Hippoglossus ~tenolepis) 

Area I: 

No. of 
drag 

1 
3 
4 

Area V: 

41 
43 
44 
50 

No. of 
halibut 

2 
1 
1 

3 
8 

15 
1 

Range 
cm. 

77 - 90 
43 
56.5 

33.6 - 66 
35 - 80.7 
43 - 124.5 

104 

of Length 
in. 

30.3 - 35.4 
16.9 
22.2 

13. 2 - 26 
13.8 - 31.8 
16 . 9 - 49.0 
40. 9 

Avera~e 

~ 
83.5 
43 
56.5 

51.9 
55.1 
62 

104 

Flathead "Sole" (Hippoglossoides robustus and elassodon) 

Le~th 
in. 
32.9 
16.9 
22.2 

20.4 
21.7 
24.4 
40.9 

In Area I, mrketable size specimens ranged from 33.6 em. to 
48.4 em. -(13.2 to 19.1 in.) with an average of 40.3 cm. (15.9 in.). In 
Area V, adults ranged in size from 37 to 48 em. (14.6 to 18.9 in.) aver
aging 42.7 em. (16.8 in.), with an average weight of 1 lb. 12 oz. 
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Rock "Sole" (Lepidopsetta bil inea ta ) 

In Area I, 5 market abl e specimens r anged in size fro m 30 to 
42.6 cm. (11.8 to 16.8 in. ),vlith an a ve rage of 37 cm. (14. 6 in. ) . In 
Area IV rock "sole" ranged in size from 33 .3 to 55 cm. (13 . 1 to 21.7 
in.) in length, wi th an over -all averaee of 43 . 1 em . (17 . 0 in . ) , and an 
average weight of 2 lb. 4 oz . In Area V, the range of sizes was 34 to 
40 cm. (13.4 to 15.7 in.) , with an avera e of 38 .4 em . (15 . 1 i n . ). 

Yellowfin "Sole" (Limanda asnera) 

In Area I, the average length of comme rcial size s pecimens was 
30.5 cm. (12.0 in.), the range 29 . 5 to 31. 2 em. (11.6 to 12 . 3 in . ). In 
Area IV, t he range in length was from 30 to 44 em. (11 . 8 to 17 . 3 in . ) , 
with an average of 38.3 CT'l. (15.1 in. ) and an ave rage of 1 lb . 11 oz . 
in weight. In Area V, the range was from 30 t o 44.6 cm. (11 . 8 to 17 .6 
in. ) with an average of 39 . 2 cm . (15.4 in . ) and 1 lb . 8 oz . in weight . 

Lemon "Sole" (Pleuronectes 9,uadrituberculatus) 

In Aree I, t ',e ranr~e in size was from 31 . 1 to 45 . 2 em . (12 . 2 
to 17.8 in.), with an average of 39 . 3 em . (15 . 5 in. ). In Area IV, the 
range was from 31.1 to 52.9 cm. (12.2 to 20. 8 in . ) , with an a verage 
of 39.4 em. (15.5 in.) and an avera e weight of 1 lb . 15 oz . 

Starry Flounder (Platichthys stellatus) 

In Area III, the range was f r om 34. 6 t o 50 cm. (13. 6 to 19. 7 
in.) with an over-all aV9rage of 42.6 cm. (16 . 8 i n . ). 

In all species of fi sh described except t h e halibut t h eBe 
weights and n easurements are repres entative of th e clas s of fish marked 
marketable in the trip lo g. All lengths are fork l engths . :' eights 
were taken in the Seattle laboratory after r eturn from t he trip . ~ 
th e fish were wGll glazed, it is believed that the we i ght loss was not 
significant. 

Hotes on the stomach content analysis of t he principal food fishe s taken 
by the Deep Sea 

Pacific Cod 

Area I.--Drags No.1 , 2 , 3 , and 4 were examined . In drags No.1, 
2, and 4 the food was 90 percent fish, chiefly small pollock , and the 
remainder was tanner crabs, with a few euphasids in severa l stomachs. 
In drag No.3, in the shoal water of st. Ma.tthew Island bight, the :rood 
was predominantly t oad and tanner crabs; the remainder was miscellaneous 
invertebrates and unidentified fish fragments. 

Area IV.--Drags No. 30, 32, 35, 36, and 37 were examined. A vari
ety of forms were taken from cod stomachs in this area. The two principal 
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food items were tanner crabs and capeline Other food items taken from 
the stomachs were echiuroid worms, shrimp, snails, euphasids, hermit 
crabs and fish (yellowfin "sole" and sculpins). The relative abundance 
of crabs and capelin taken from the stomachs var ied from drag to drag. 
Rarely were these two forms present in a single stomach. Drag No. 37 
brought up cod which had been feeding exclus~vely on capeline 

Area V.--Drags No. 38, 39, 40, 41, and 51 were examined. The food 
contents resembled the previous area, except that capelin became less 
abundant and none were taken in drag 51. Noteworthy were the large 
numbers of shrimp (Hippolytidae) obtained fram cod taken in drag NO. 38, 
where shrimp comprised one-third of the stomach contents. Also present 
in drag No. 38 were t vvo cod with only clam mea. ts in the stoT.lachs. 
Drag No. 41 contained a number of cod which had been feeding exclusively 
on capeline This was interpreted to mean that the cod were feeding 
above the bottom. 

Alaska Pollock 

Area V.--Four pollock taken in drag No. 49 were found to be feed
ing on young cod and crustacea (amphipods and euphasids) . 

Pacific Halibut 

Area I.--Chiefly fish remains (small Alaska pollock) , with a lesser 
amount of tanner crabs , were taken from halibu t in this area. 

Area V. --Stomach con t ents \'lere primarily fish (small cod, pollock, 
flatfish and" capelin) . Jnvertebrates noted were chiefly tanner crabs, 
and one octopus was taken from a larGe specimen. 

Flathead "Sole" 

Area V. --Fifty stol.1achs examined from drag No. 50 contained only 
brittle starfish, exc ept for t wo small cockles (Cardium sp.) taken from 
one stomach. Four flatheads examined from drag No. 51 had been eating 
nothin~ but brittle starfish. 

Ibc k "Sole" 

Area TV. __ Food cont ents were primarily polychaete WOnnB, other large 
annelids, small clams, shrimp, echiuroids, amphipods and a single ascidian 
in 15 stomachs examined. 

Yellowfin "Sole" 

Area IV.--Ten stomachs examined from drag No. 33 contained predom
inantly clam mea ts with lesser amounts of snails, liparids, holothurians 
a nd echiuroids. 
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Lemon "Sole" 

h"rea I.--Food contents were :primarily am:phipods and tube worms . 

Area IV,J.,--Food contents were ~)redominantly polychaete worms with 
lesser amounts of other annelids, amphipods and small clams . 

Area V.--Dre.g No. 38 was examined. Stomach contents consisted 
pr1.me.rilyof amphipods, polychaete Vl0rrnB, other large annelid worns and 
a few s!:1all clams. 

Starry Floun?ers 

Area III. --Stomac h cO::1tents were polychaete worms am unidentified 
clam fragments. 

Area IV.--Only small sand dollars were takon fro m the stonachs . 
One stomach taken from drag 170. 33 contained six I-inch sund dollars . 
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'I'AJILI! 5 --.u!S1'RACTS 01 lI3IIING OB3XRVATIONS--BElUNG SZA, 1949 

Aree. I. St. Kat~b.e. Id.and Area II , St. lAwrence Xe lAnd 

Drag No , 3 , ~ B 10 11 U 

Doh lUDa Z4 l\1DAO U lun. 24 l\mA1 Z:5 ]l.Dle 28 luna 215 1""" 215 lune 26 ;r""" 26 1.- 27 1'- 27 ;rune 27 
Let , N, 59°11' 5g°4.8' 60"26,0' 60°,,-,' 61°15' 62051 t 6:5°06' 63"'1iO' 64°04' ,,°00' 6,3°40' 630 58' 
Long. W. 172°50' 171°«' 172°39' 172°3-4,' 172°40' 171°18' 171°3,3' 1'72o~, l'l°t,Z' 170"&& ' 171°04' 1690OS' 

Sta~ 043:1 1220 2ll.!1 0000 0060 16.0 2360 0'116 2220 020:1 ~ Ul0 
Sto 1 0536 1320 2216 0160 0660 17.0 0000 0616 2320 ~ os.o 1616 
Elapsed time 10 aainutes 60 60 60 60 60 60 60 60 60 60 60 66 
Speed, Knot. 3.6 3 .6 3 . ~ 3 . 6 ,.0 3.6/ •• 6 3.0 3.6 '.0 3.6 3.6 3.6 
COUTse, Magneti o 3hS lb:3 BL9 NX'I Hz" /IX" W31J 1m RlR 9311 E • 
Wind and (?Olootty)Y Iff/ (7) 311 (1\) :J1I (') II1I'I (3) NIl (2) 9S1I (.) 311 (3) 8 (7) ID (3) NIl (2) R (6) II (.) 
s •• V. rough Ills» Sl1s»t Sl1s»t Woderate 311gbt 311gb\ RoU&b 511gb' 511s»' 511gb' Wad.rat. 
Bottoll 8>'. II. 8>'. II. If.Te 3. O. 4". II. V. Cl. 81 . S. 01. 4". II. G. G. V. B. SIl. G. IU. S. V . S. 
Dop'h, St.~ 66 .z 19 29 .a 26 30 26 29 17 12 Z2 
Dopth, Sto 3 66 .z 20 30 39 26 31 2. !7 19 13 21 
Air Tomp. or. ~ .s 37 36 .z ~ 39 38 36 36 36 .a 
Surface aea temp. or. (QC.) 39 (3. 9 ) 38 ( 3.3) 36 (2 . !) ~Jll;!t) 37 (2.8) 38 (3.3) 36 (2,2) ~U21g!2) 31.6 I-'~I ;gJ21~!1 ) ~Jlli!6) 36 (2 . e) 
Bot 'om ... tOllp. or. ( OC.) 34.9 (1.6) 30.6 (-.B) 36.7 12.6) 29 . 6 (-1..) 29.6 (-1 •• ) 32 . 2 10. \) 31.~ -. \ 36.' (l.9) 

C.tch, (ind1Y1dualo) 
Shollrloh 
lUng Crabs, !. 2,.. male s 0 0 0 0 0 0 0 0 0 0 0 0 

P.a . temal •• 0 0 0 0 0 0 0 0 0 0 0 0 
!.i. ,.al •• 0 0 23 20 0 0 0 2 1 6 10 0 
!'.I!.' tomal •• 0 0 9 3 0 0 0 0 0 ~ • 0 

Tanner crabs, 8St. 30 .co 100 WOO 2000 300 2000 0 0 10 10 0 
Korean borae orabe 0 0 0 16 0 0 0 0 0 0 0 0 
Shrimp 0 0 2 10 0 20 .co U 0 0 .co 

<JI 
ll.tn.h (~ mark.tabl.) 

'" Halibut (l~) 0 1 (~) (~) 0 0 0 0 0 0 0 0 
Rook "SOlo· • (l~) 1 (~) 0 2 (~) 0 0 0 0 0 0 0 0 
Lemon "Sole" 0 7 (l~) 3 (~) 2 (~) 0 6 (l~) 0 0 0 0 0 0 
Starry l'loundor 0 0 0 0 0 0 0 0 0 0 0 0 
7latbead "Sole" 23 (60:') ( l~ ) (~) (~) 2 (60:') 7 (~) 10 (l~) 0 0 0 0 0 
Yellowtln "Sole- 0 (60:' ) (~) (~) 0 0 0 0 0 0 0 0 
Arrow-toothed tloUnder .e (7~) 2 (~) 0 0 0 0 0 0 0 0 0 0 

x.t. Gro •• Wt. (lb •• ) 160 26 6 6 Z 15 5 0 0 0 0 0 

Other fiab 
Pac1!i...-cod (~ IlArk.tablo) 26 (9~) 3 (~) U ( l~ ) 1 (1~) 0 0 0 0 0 0 0 
Northern to.oo4 0 0 0 0 0 0 ! 0 0 0 0 0 
Artic COd 0 0 0 0 6 20 5 1 0 0 0 a 
H.rring 0 0 0 0 1 0 0 0 0 0 0 0 
Pollook 300 U 0 0 0 0 0 0 0 0 0 
Capol1n 0 0 0 s...,..r.J. 0 U 1 0 0 0 0 0 

lat. Gro ••• t .. (lb • . ) 700 60 UO 10 • 10 1 0 0 0 • 
Tnwl1ng Bot .... C1ur OlMr IJ-c 01 ..... Oleu Ct.&r A.b~l '-. IJ-c -. A..br&,al.-. -. -. 

y T1ao 10 160 lI.ridi .... 
y 1'18'1" 10. parentbe ••• 11l41oat.. &MutO" aoa l ., or w1D4. "Non , a.d t ... r 1. ~\ ~ •• ... .u.i h o~ lOw llldp.1t'1oa.a \ . 
~ Son10 depth .... ur ..... nh. 



tABLE ; -ABSTRACTS OF FISBIlIG OBSERVATIO~_BERING SEA, 1949 (Coatinued) 

Area III. Homo - Norton Smmd 

Dre.g 110. 1, 14 15 16 17 18 19 20 21 22 2, 24 25 

Il&te June 27 June 27 June 26 June 26 June 26 June 28 June 26 June 26 June 29 June 29 June 30 July 1 July 1 
I.&t. H. 6'~' ~~7' ~o~l' 6'0~, 6'0~o' 6,06" ~o~, 64°~' 64°11' 64°2'.3' 64°23' 64t 8' 64°~' 
Long., 11'. 16 ;8' 16 26' 16626' 165 55' 165 02' 16406' 163 25' 162 04' l~o30' 164°55. 6' 165°;4' 16 !,8' 16652' 

s:& 1650 2030 0120 0535 0950 1410 1830 2300 0330 1105 2000 0235 0700 
Sto 1750 2130 0220 0640 1050 1515 1930 2400 0430 1205 2100 0320 0600 
Elapled tu. in lIIinute. 60 60 60 65 60 65 60 60 60 60 60 16 60 
Speed, Knot. 3;8 3.5 3.5 3.5 3.8 3.5 3.5 3.5 3.5 4.0 3.5 3.5 3.7 
COW-I., Jilg:netl0 S BE BE 5E ESE HE E ESE NW SIIxS 1fB1f ESE B 

Wind and (Telooity)Y' B (6) NW (8) NW (8) NW (8) 11' (6) NW (3) NW (5) NW (5) WNW (7) S1f (7) S1f (3) B1f (1) 11' (2) 
See Rough Rough V. Raug» V. Rough Rough IIoderate Rough IIoderete IIoderate lloderat. Smooth Smooth Smooth 

Bottaa~ 
gy. S. r;r. s. gy. s. I/, ff;'1/, a. II, Sh, gy. s. I/, a. s. II, a. s. a.1/, a. bl<, I!, a. I!, s. a. s. r;:r. s. 

D.pth. S 19 18 17 l' 10 10 12 17 19 16 21 19 
Dapth. 19 17 17 14 10 11 10 12 14 20 16 20 18 
A.ir TIImp. • 38 35 34 37 ~ (4.4) 

44 41 37 ~ (5.6) 
43 41 38 . 41 

Surfaoo .... temp. "F. ~ °0. ) 35 (1.7) 36 (2.2) 35 (1.7) 37 (2.8) 43.5 (6.4l l (6.1) ez (2.8) 42 (5.6) :,.; (3.~ 38 (3.3) 40 (4.4) 
BottoII .... temp. "F. ( c.) 34.3 (1.3) 34.0 (1.1) 35.4 (1.9) 35.8 (2.1) :,.;.9 (4.4) 43.2 (6.2 2 (6.8) .8 (4.9) 37.6 (3.1) 40.8 (4.9) :,.;.4 ( 2) 36.3 (2,4) 37.9 (3.3) 

ihtfi' (1nd1T1dualo ) • 
e fiab 
~" P.o. -.le. 0 0 0 1 1 2 5 1 1 0 0 0 0 

" " '1.0. taal •• 0 0 0 0 0 0 3 0 0 0 0 0 0 . . If.i. al •• 0 0 1 0 0 0 0 0 0 0 0 0 0 
!'.I!.' femalo. 0 0 0 0 0 0 0 0 0 2 0 3 0 

T&IlDer OJ"ab., eat. 500 100 10 0 10 10 6 0 0 0 0 20 0 
Iore&n bor •• arab. 0 0 0 0 0 2 2 0 1 10 0 0 0 

'" 
!lhrbip 100 12 6 200 12 0 3 6 10 50 1 0 24 

<A 
Flatt1ab (ll marktJtablo) 
l!&Illiiit 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rook "Sol." 1 (olI) 0 0 0 0 0 0 0 0 0 J 0 0 
t.emau ·Sol," 0 0 1 (100%) 4 (olI) 2 (olI) 10 (loll) 20 (olI) 0 2 (olI) 0 0 0 2 !olI) Starry Floundor 0 1 (100%) 0 0 0 2 (lool1) 0 0 0 1 (olI) 0 0 3 100%) 
'lathe&d "Sol." 0 0 0 0 0 0 0 0 0 0 0 0 0 
y.llcnrtin .. 801," 0 0 0 5 (olI) 25 (olI) 50 (2lI) 12 (olI) 7 (olI) 3 (olI) 5 (olI) 0 1 (olI) 12 (olI) 
A.rrowr-toothod nound.er 0 0 0 0 0 0 0 0 0 0 0 0 0 

lat. 0"'11 Itt. (lb •• ) 0 2 2 3 4 15 3 1 1 1 0 0 12 

Other tiab 
l'iOIl'iO'1!Od (ll -.ratabl.) 0 0 0 0 0 0 0 0 0 0 0 0 0 
lIorth.rn t.c.:Jod 0 0 0 6 200 30 ;0 40 10 20 0 0 2 
Artio Ood 15 0 0 3 0 0 0 0 0 0 0 0 3 
Ho~ 0 0 0 0 0 0 0 1 0 0 0 0 0 
Pollook 0 0 0 0 0 0 0 0 0 0 0 0 0 
Copelin 6 20 6 0 0 0 0 0 0 2 0 0 10 

lat. Or<>11 lit. (lbo.) 10 2 1 3 ;0 10 20 20 5 10 0 0 5 

TraWl iD& 8c7ttc. Oloor 01 ..... Olear 01 ..... 010&%" 01 ..... Clear Clear SD&, Clo&r !lad Sua, Cl-.- 01...,. 

~ Ti_ 10 160 IIni41.An. 
~ 1D parenthe ••• 1.DcUoato. Beaufort .oal, ot wind. 'ou.1. depth _~ •• 

"lIOTE. I!&d tear in not _. nault. of t<>w ino1gn1tiooat. 
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UBLII 5 -4I1STRlCTS 0' 'ISIIDIO OBSERVA.T10_BIIIIIIO sa., 19119 (c-tI.m.loo4) 

.lrea III (Coatimwd) 

Ilr'C ... 26 27 28 

DaM 

~~ ~1 ~~ 1£t. I. 
~ .. 1 56' 166~~' 16 23' 

::;( 10}0 ll,2o 0035 
ll}O 1520 01}5 

Irlap • .4 U_ lA .u...t.. 60 60 60 
' pt"!, &DatI '.5 '.5 3.5 
C~., Mlt.pwtle 881 SW BSE 

.lAd aM (T91001tyP! • (3) B (}) a (4) - Bl1c/1t Bl1",t IIode,...te 

-~ 
fL' B. U. S .... "" ... 

o.pth. 15 19 
o.pth. 14 tl 18 
.l1.r t~. • l.3 37 
Sw-t't.oe .. ~. oJ'. tc. ) l.o (4.4) 37 (2.8 ) 38 (3.3) 
&ott_ •• ~. OF. ( c . ) }5.6 (2.0) 36.3 (2.4) 33.3 (0.7) 

~t~ (1Dd.l.rtdualo) 
• lob 
~" P, o. _1 •• 5 5 0 
• • "P'.O'. t .. l •• 0 0 0 

l".E:. -.1 •• 0 0 0 
!'l!.' t~ .. 0 0 0 

tanner oRb., .It. 25 10 20 
lorean bor •• arab. 0 0 0 
8hrtap 20 0 300 

l'l&tt'1ob (% .... ketebl.) 
lIAl'!tiiit 0 0 0 
Rook "SoleW 0 0 0 
~D. ·Sol," 25 (0%) 7 (0%) 10 (0%) 
st.a.rT7 P'l0=4er 5 (100%) 4 (100%) 1 (100%) 
natbMd "Sol." 0 0 0 
y. llowt1n ·Sol." 20 (0%) 12 (0%) }O (0%) 
A.l'r.-.tooth.4 fiou040r 0 0 0 

Bot. <11-0 .. ft. (lb •• ) 15 15 10 

Other t'1ob 
l'UIl'io"'C04 (% .... _bl.) 0 0 0 
lorthlru "tc.oocl 2 0 0 
.lrtlo 004 0 0 l.o 
B.rr1n& 0 0 0 
Pollock 0 0 0 
CapellA 12 12 4 

Bot. Gro .. lit. (lb •• ) 2 1 20 

f,...wU", Bott .. Cl ... 01 ... Olear 

1/ fa. 1e 160 IIericU.o.n. 
"!J Pir;ure lA par...the.e. 1Dd.l.oo.te. _urort .00.1. ot w1Ad. 
J/ Sonia depth "'NJ'eamt •• 

29 

~ 2 
16~J., 

~ 
60 
'.5 
S 

s (6) 
Rouch 
a. s. 
19 
20 
37 
38 (M) 
32.5 (0. ,) 

0 
0 
0 
0 
20 
0 
100 

0 
0 
5 (0%) 
0 
0 
100 (0%) 
0 
20 

1 (100%) 
0 
25 
0 
0 
10 
25 

Clear 

.lrea IV. Ifortoa 80=4 to -.a.t...u: IolaDd 

}O .5l 32 " }4 "-i 

~2 ~1~ ~2 ~2 ~ ~~ fIl 7' 6' 61 ' 
166 11' 16 50' 166 06' 167~, 166 ' 16656' 

0600 l a20 ~ 1640 ' 2210 0015 
0900 1120 17110 2.5l0 0120 
60 60 60 60 60 ~ 
3.5 3.8 3.5 4.0 4.2 4.2 
BB a aBB a BB a 

s (6) sw (6) ssw (5) a (5) !Ilr (5) ssw (4) 
IIodente Ro"", l!ouP I!auc/l Bouct> IIDu&b 
a. S. EY. S. EY. s. a. a. a. s. a. s. 
17 17 18 16 20 23 
15 18 18 15 20 23 
39 l!O 4I 4I 4I l.o 
36 (2.2) 37 (2.8 ) '7 (2.8) 38 (,.,) 38 (3.3) 38 (M) 
37.2 (2.9) }5.0 (1.7) 36., (2.4) 38.3 (305) 34.2 (1.2) 36.3 (2.4) 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
20 0 0 5 }O 25 
0 0 0 0 0 0 
6 0 0 0 0 5 

(, ~o%) 0 0 0 0 2 (0%) 
9(1~ 13 ~100%) 10 (1~ 0 0 4 1~ 20 (1 10 50%) 100 (15 }O (15%j }O(~ l.o (5 
2 (100,C) 1 (100%) 0 3 (100%) 1 (1 1 (100%) 
0 0 0 0 0 0 
}O (10%) 25 (10%) 200 (5%j 200 (3%) }5(60%) 120 (l.o%) 
0 0 0 0 0 0 
50 45 150 100 150 200 

6 (100,C) 0 14 (100,C) 4 (100%) 37 (100%) 24 (100,C) 
0 0 0 0 0 0 
0 3 0 5 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
Some IIiuJ;y ~ Sa. S.- Some 
~ 2 200 50 600 300 

Clear Clear Clear C1eer Clear Olear 

36 37 

~' ~O~ 61 ' 
16932' 1'/0 26' 

aI'-'5 06}O 
05"-i OI}}O 
60 60 
4.2 4.2 
SIbIl IU 

sw (2) sw (1) 
Sl1c/lt booth 
a. B. Po ... 
25 }O 
25 ~ 16 
l!O (4.11) l.o (4.4) 
34.9 (1.6) 35.4 (1.9) 

0 0 
0 0 
0 0 
0 0 
l.o 12 
0 0 
0 0 

3 (33%l 0 

~~~ 1 (0%) 
107 (95%) 

0 0 
0 0 
100 (10%) 10 (60%) 
0 0 
150 300 

20 (100,C) 10 (100,C) 
0 0 
0 0 
0 0 
0 0 
S""'" IIiuJ;y 
250 l}O 

01 .... Olear 



TABLE 5 ~BSTRACTS OF FISHInG OBSERVAT IONS_BERI NG SEA , 1949 (Cont i nued ) 

Ar ea V. Nuniftlc hland and South 

Dra& No. 38 39 40 41 42 43 44 45 46 41 qa 49 50 51 

IJo.te July 3 July 3 July 3 J~ 4 July 4 July 4 July 4 July 4 July 4 July 4 July 5 July 5 Jul~ 5 July 5 
lAt. N. 60°52' 6d'16' 59°65' 59" 9 ' 59~' 59"09' 56°~5 ' sa"2B' 56°i?' 56°06' 5~~' sr),7' 56° 7' 56°11' 
1.0"11. w. 11'$°56' 11'$"27' 170 04' 1($006' 16 56' 1 6~56' 166 06' 16~O9' 166 16 ' 16~06' 166 " ' 1 34' 165"05' 164°53' 

S~& 1135 1615 2020 0000 0455 0755 1205 1630 2000 2320 0405 0145 1330 1735 
Sto 12!~ 1715 2120 0100 0555 0655 1305 1730 2100 0020 0505 0645 1430 1635 
Eb.psed t imo in minutes 65 60 60 60 60 60 60 60 60 60 60 60 60 60 
Speod, Knot a 4. 2 5.0 3. 5/5.0 3. 5/5. 0 3.5/5. 0 3.5/5. 0 3. 5/5. 0 3.5/ 5. 0 3.5/5. 0 3.5/5.0 3.5/5.0 3. 5/5. 0 3.5 3.5 
Course, Uaf718tio ESE SSW !!xii 8 SSE S SSE SE SWXS SWxS SSE S8 SE SSE 

lYind and (T81" cit-f)~ S (2) S (2) S (3) S (3 ) 0 E (2) E (2) lIE (1 ) 1M (1) 0 0 SlI (2) II (1) 0 
Sea Smooth Sl!W'Joth Smooth Sl'1lOoth Calm Smooth Calm Smooth Calm Calm Calm Smooth Smooth Calm 

Bottom f r;y. s. r;y. S. r;y. S. r;y. S. r;y. S. r;y. S. r;y. S. r;y. S. r;y. S. r;y. S. r;y. S. r;y. S. ~. s. bk. s. 14 
Depth , Sta 26 27 35 27 23 23 27 27 26 37 35 36 51 
Depth, Sto 27 27 34 27 24 23 30 27 27 37 36 36 43 51 
Air Tel!lp. F. 46 43 41 41 41 44 50 53 41 47 47 qa 52 49 
Sur race .... temp. or. (Oc.) 40 (4.4) 40.5 (4.7) 41 (5.0) 41 (5.0) 41 (5.0) 40.5 (4.7) 46 (7.6) 49 (9. 4) 46 (7.6) Wl (6.9) Wl (6.9) 47 (6.3) qa (6.9) 
Bottom Bon temp. or. (Oc.) 33.3 (.7) 34.9 (1.6) 32.9 (.5) 36.7 (2.6) 38.1 (3.4) 37.4 (3.0) 36. 5 (2. 5) 40. 6 (4.9) 36. 7 (2.6) 31.1 (- . 5 ) 30.6 (-.6) 35.2 (1.6) 35.0 (1.7) 37.9 ( 3.3) 

~htj} (individuals) 
e fi ah 

K;ng cr:bs , P. o. 1D!l1ea 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
P.o. female s 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
P. p. males 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
P. p. females 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ta.nne r crabe . eat. 50 20 50 40 24 500 500 10 0 6000 7000 100 12 100 
Korean horaB crttba 2 0 0 1 3 6 10 1 5 0 0 0 0 0 
Shrimp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Flatfish (% JlBrkotablo) 
!TaTIbut 0 2 (of,) 0 3 (65l') 1 (100%) 9 (30%) 15 (45%) 0 0 0 0 1 (0%) 1 (100%) 1 (0%) 
Rook "Sole" 10 1100%) 5 (100%) 0 0 100 (40%) 200 (60%) 500 (70;<) 20 (60%) 50 (50%) 0 6 (50%) 100 (60%) 550 (90%) 450 (80%) 
Lemon "Sale" 6090%) 50 (50%) 30 (60%) 12 (60%) 10 (60%) 11. (60%) 200 (60%) 20 (60%) 25 (50%) 60 ( 75~ 6o(75~ 75 (100%) 60 (90%) 45 (100%) 
StPl.rry Flounder 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Flathead "Sole" 0 0 0 0 0 0 0 0 0 0 0 2 (100%) 250 (100%) 1200 (95%l 
Yellowfin "Sole" 20 (40%) 100 (25~ 10 (50%) 100 (70;<) 60 (90%) 300 (50%) 2000 (60%) 300 (60%) 250 (50%) 30 ( 75~ 90 (60%) 50 (40%) 400 (70%) 0 
Anow-toot hed floWlder 0 0 0 0 0 0 0 0 0 0 0 0 5 (0%) 250 (100%) 

Est . Cr o •• lit. ( lb • • ) 150 100 50 200 300 600 4000 500 500 125 200 300 2000 5000 

other riab 
i'iliiI1iO"'Cod (% ... rketablo) 16 (100%) 120 (100%) 13 (100%) 90 (60%) 1 (100%) 41 (100%) 350 (100%) 45 (60%) 40 (20%) 5 (40%) 5 (0%) 70 (0%) 250 (60%) 200 (40%) 
Northern tomood 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Artio tad 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Herr 1n.g 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Pollook 0 0 0 2 1 0 6 23 5 5 0 4 200 250 
Ca.pe ltn Some Some F_ 0 f .... 0 0 f"" 0 0 0 0 0 0 

Eot. Cro •• \"It . (lb •• ) 250 1500 150 700 15 600 4000 600 300 50 15 250 2000 3000 

Tro .. 1ine Bottom Cloer Clear Cloer Clear Clear Clellr Clear Cl ear Clear Clear CleaT Clear Cl ....,. Cl ear 

• 
~ Time 10 160 IIeridian. JI F1r;ure in paroDthe. o. indicato. Eeaufort seale of wind.. 

Sonia depth moaeuremente. 
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* Presented at the meeting of the Inst itute of Food Teohnologists, 
San Franoisco, California, July 12, 1949. 

** Chemist, Fishery Technological Laboratory, Branch of Commercial 
Fisheries, Seattle, Washington . 
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