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For many years there has been concern about the effects of the 

eastern Bering Sea trawl fishery on• stocks of halibut and king crab. 

More recently this concern has also included Tanner· crab. Data f'rom 

research. vessels has provided indirect methods of estimating the incidence 

of halibut and crab in trawl catches; however, it is highly desirable 

to verify such estimates by directly sampling the landings of the trawl 

fishery. 

Di:i:-ect sa:npli:ig of the landings of the eastern Bering Sea trmrl 

fishery was accomplished by scientists of the Japan Fishery Agency 

during 1969 and 1970-71 {Doc. 1319 and 1410). Although these provided 

the only reliable and available estimates of the incidence of halibut, 

the observations were confined to the landings of a single mothership 

and provided no estimates of the incidence ?f king or Tanner crab. 

At the 1971 Annua.!l. Meeting of INPFC, the Japanese National Section 

consented to accept U.S. and Canadian scientific observers aboard vessels 

of the eastern Bering Sea trawl fishery although no definitive program 

of research or level of activity was specified. A specific program of 

research and suggested level of effort was subsequent3:Y submitted by° 

the United States to the Japanese national Section. This proposal was 

not acceptable to the Japanese National Section insofar as the number 

of scientific observers, number of vessels to be observed, and duration 

of observations. 
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Figure 1.--Daily location of Shikishima Maru from June 1-20, 1972. 
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In accordance with the proposal made by the Japanese National Section, 

in late Mey the United States dispatched three scientists--one to board 

each of three vessels, the Shikishima Maru, Soyo Maru, and Akebono Maru 

No. 72--for a period' not to exceed 3 1/2 weeks duri-ng the months of May 

and June. Ultimately, due to problems associated with weather and communications 

with the trawl fleet, the assignment of one of the observers was aborted. 

Of the remaining observers, one divided his time between the Akebono Maru 

and Soyo Maru. The time spent aboard each vessel was barely sufficient 

to familiarize himself with the operational routine of the vessels and 

did not permit any meaningful sampling. 

The following is a report of the U.S. scientific observer who was 

aboard the Shikishima ~ from June 4 to 22. The area of fishing 

during this time period is shown in Figure 1. The objective of the 

report is to describe the fishing operations of the Shikishima ~ 

fleet, discuss some provisional estimates of the quality and quantity 

of the _landings and the incidence of halibut and king and Tanner crab 

and to appraise the program as conducted in the light of the objectives 

of scientific observations of the trawl fishe:Y• 

The primary objectives of the observer aboard the Shikishima Maru 

are listed below and identical to the objectives of all U.S. observers. 

The primary objectives of the observer were: 

1. Record the numbers and sizes of incidentally caught halibut in 

representative hauls. 

2. Record numbers and sizes of individual king crab and Tanner crab 

in observed hauls. 
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The Shikishima Maru Fleet 

The Shikishima Maru was a factory ship ~roducing surimi (shredded 

meat) and as such the target species was pollock. A description of the 

mothershipt its principal o.ff'icials and .fie.bing boats is given in Ta.bl.e.-1. 

The Shikishima Maru fleet was · composed of the mothership., 1 ott.er 

trawler, 9 Danish seine boats and 10 bull trawlers (5 pair trawls). 

Descriptions, specifications and capabilitie~ of 2 Danish seine boats 

and 2 pair trawlers (which were quite typical of catcher boats of this 

fleet) are given in Table 2. The Danish seine boats were less than 

100 gross tons with 550 and 900 horsepower while the pair trawlers 

displaced almost 215 gross tons with 1400 horsepower. 

The pair trawls and Danish seines used by this fishery are described 

in Tables 3 and 4 respectively. 

Handling of the Catch 

Only one trip was made a.board a pair trawler and no direct observations 
-

were made aboard the Danish seine boats. Information obtained concerning 

the actual fishing operation, therefore, is very incomplete and was 

obtained from mothership personnel or.surmized from observing the daily 

operational routine of the fleet such as the sch~dule of landing aboard 

the mothership. 

With the exception of the one otter trawler which transferred its 

catch every other day and one Danish seiner which spent a day or two 

away from the mothership in search of fish Eµl vessels landed their 

catch at least once a day. 
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Pair trawlers made an average of four hauls per day. The codend 

of every trawl haul for each pair of trawlers was delivered intact to 

the mothership. Codends were brought to the mothership and unloaded 

in the morning (usually the largest landing) and again during the 

afternoon with an evening delivery when catches warranted. 

Danish seiners returned to the mothership for unloading only once 

a day during the evening. Each Danish seiner unloaded 1 or 2 codends 

containing 8-36 metric tons of fish taken in an average of about 8 hauls 

made throughout the day o After each tow the catch was stored in a fish 

bin until the last haul of the day. When the last haul was completed · 

the entire catch was put into 1 or 2 codend.s for ~ransfer to the mothership. 

Pair trawl catches can, therefore, be sampled for incidence of 

halibut and crab (by haul, if necessary) a.board the mothership. Danish 

seine landings, however, contain a mixture of hauls snd the method of 

handling would permit sorting and discarding of parts of the catch. 

Sampling for incidence of halibut and erab in Danish seine landings, 

therefore, cannot be done aboard the mothership but must be accomplished 

on the seine vessel itself. 

Sampling Procedure 

Samples for estimating the incidence of halibut and crab were obtained 

from 2 pair trawlers (Hokushin ~ No. 71 and the Hokuto ~ No. 72) 

and 2 Danish seiners (Ebisu ~ No. 71 and the Tokuyo ~ No. 31). 

Sampling Pair Trawler (Hokushin Ma.ru No. 71 and Hok.uto Maru No. 72) Catches 

Samples were collected at 0700 each· day from vessels 71 and 72. 

'lhe catch ranged from 5 MT to 55. MT per haul_. Once the catch was unloaded 
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in the holding bins, halibut were picked out, measured to the nearest 

centimeter, and thrown back into the sea. 

Sampling catches of pair trawlers was difficult when catches were 

observer had to quickly observe both bins • . '!he major difficulty was 

obtaining an accurate estimate of the incidence of halibut brought 

aboard because there was little time to sort through the catch before 

the next codend came aboard. 

Many times it was impossible to get an accurate estimate of halibut 

since the fish were piled 2-6 feet deep and only the halibut resting on 

top were observed. The only time the observer feit confident on the 

count of halibut was during the af'ternoon when at times there was a 

30 minute time span before the next codend va.s 'brought aboard. Therefore~ 

the estimates contained in this report a.re underestimates of the incidence 

of halibut. 

The number of Tanner crab was estimated and was n_ea.rly always over 

1,000 per codend. The crabs were sexed and measured to the nearest 

millimeter by hand calibers. The female crabs were also staged 

according to maturity and thrown back into the sea. 

Approximately 200-300 pollock were sexed, and measured daily to 

the nearest centimeter. otoliths were taken from each measured sample 

consisting of two small, two medium, and two large sized males and 

females. 
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Danish Seiners [Ebisu Ma.ru No. 11 (20) and Tokuyo Maru 'No. 31 (22)] -

Danish seiners unloaded their catches in the evening (1930-2100). 

The entire catch :from the dlW would be sampled fs>r halibut, Tanner crab, 

end at times pollock. Pollock were usually sampled from the pair trawlers. 

RESULTS 

Incidental Catch of Halibut 

Measurements of individual halibut sampled from catches of pair 

trawlers, Hokushin ~ and Hokuto ~, and from two Danish seiners, 

Ebisu ~ No. 11 (20) and Tokuyo ~ No. 31 (22), are summarized in 

Table 5. A total of 242 halibut were measured and they ranged from 

32 centimeters to 153 centimeters in length, tip of snout to fork of 

tail, and averaged 55.93 centimeters. The 107 halibut sampled from 

pair trawl catches averaged 57. 34 centimeters and the average length 

of 135 halibut sampled from Danish seiners was 54.82. 

The number of observed halibut taken by pair trawlers .per tow 

ranged from 0-42 and averaged 2A 798 kg in weight, whereas in Danish 

seine catc~es, halibut ranged from 0-91 per tow and averaged 2.519 kg 

in weight. Halibut coraprized .18% (in weight} of the pair trawler catch 

and_ eXJ)anding this percentage to the total pair trawler catch from 

June 1-20, l972, indicates that the pair trawlers caught 12. 740 MT 

of halibut. The Danish seiner catch consisted of .08% halibut (in 

weight') or a total of 2.495 MT from June 1-20 (Table 5). The number of 

observed ~alibut was less than the actual number of halibut since only 

those halibut readily visible were counted and more thorough counting 
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impossible without affecting and slowing down normal fish processing. 

More accurate counts are desirable but cannot be achieved without revision 

of the sampling procedure which would require the efforts of more than 

one sampler. 

Af't~r the h~ibut were meas~d, they were imme.diately thrown back 

into the sea. It seemed very doubtful if many halibut survived this 

treatment and if they were still alive when thrown back--the sea _lions 

most likely got them. Many times a sea lion was observed with a halibut 

in its mouth. Over 90% of the halibut thrown back appeared to be dead. 

Incidental Catch of King Crab 

A total of 3 king crabs were observed from June 8-June 21, 1972. 

Incidental Catch of Tanner Crab 

A total of 2,816 Tanner crab were measured and sexed from the catches 

of pair trawl vessels 71 and 72 and consisted of 54.33% male and 45.67% 

female. ~~- average length for male and female Tanner · crabs was Bo. 86 

millimeters and 53.86 millimeters, respectively. The average weight 

of males was .23 kg and .06 kg for female (Table 6). 

A total of 1,300 Tanner crabs were meas.ured from the catches of the 

Danish seine vessels 20 and 22. 'lhe sex ratio was 33. 31% male and 

66.69% female. '!he mean length tor male and female was 81.69 millimeters 

and 55.90 millimeters, respectively. The average weight of males was 

.19 kg and .06 kg for female (Table 7). 

Over 95% of the females were gravid. A very small percentage of 

females showed signs of spawning. 

development. 

The eggs were at an eyed stage of 
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After the Tanner crabs were measured, they were thrown ))&ck into 

the sea. The majority of the crabs were apparently alive when thrown 

back. 

It was estimated that the incidence of Tanner crab was at least 

,J.00 crab per metric t_on of ti,sl?-_ landed. 

DISCUSSION AND RECOMMENDATIONS 

The areal distribution of halibut and king and Tanner crab varies 

seasonally. Their availability to stern trawlers, Danish seiners, side 

trawlers and pair trawlers m~ differ depending upon gear construction, 

size of vessel and method of fishing both within or between seasons. 

The latter, of course, is largely dependent upon the target species 

which is primarily pollock. but includes some purposeful effort on 

flatfish and other demers al species. Accordingly, estimates of the 

incidental catch of halibut and crab in the landings of the Japanese 

eastern Bering Sea demersal fishery are subject to at least three major 

sources of yariation--time, area, and gear or fishery type. 

The pollock fishery itself is a year-round activity. The independent 

trawlers operate mostly along the edge of the continental shelf but 

with some effort on the shelf itself during April-June. The mothership 

fisheries operate near the southeastern edge of the shelf in winter and 

v early spring with the fishery dispersing eastward or northwestward 

to the Bering Sea flats presumab).y following the seasonal migration of 

pollack. (Takahashi and Yamaguchi, 1972). 

As shown by Takahashi and Yamaguchi (1972), the monthly landings 

of pollack by the mothership fishery are minimal from October through 

February ((20 ,000 tons), increase more than threefold in March through 
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June and reach a maximum in August. Seasonal. variation in the incidence 

v' of halibut is indicated in estimates made by Japanese scientists in the 

1969 and 1970-71 motherships' fisheries: percentage incidence varied 

.... from O in July to 2. 4 percent of the total catch in December (Doc·. · 1319 

and 1410). !Ihe percentage incidence of halibut tended to be higher 

during the November to MEcy" period · (0.85 percent) as compared to the 

July through September period (.081). 

Although the incidence of halibut on the basis of these data 

appears to be lower during periods of large pollock catches and higher 

during periods of small pollock catches the magnitude of difference in 

incidental catch is such that the absolute catch of halibut is undoubtedly 

greater during the period of low halibut catch, i.eo, during the winter 

6lld ~pring months. 

The incidence of halibut as estimated by the U.S. observer ranged 

from o.o percent to 1.0 percent with most hauls estimated to contain 

less than 0.1 percent. The incidence in pair trawl catches (0.18 

percent) was roughly 2 times that in Danish seine catches. These 

results are in substantial. agreement with estimates for the month of 

June (0.263 percent) contained in Doc. 1319~ In the light of a priori 

knowledge of seasonal variation, however, observations made during a 2-week 

period in June is not sufficient to derive ind.ices of halibut incidence 

for the total Bering Sea trawl fishery. 

Estimates of the incidental catch of crab by the trawl fishery 

have not been available. Very few king crab (3) were seen during the 

2 1/2-week period aboard the Shikishima Maru. Tanner crab, however, 

were more frequently observed and it is estimated that 100 or more crab 
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were taken for each metric ton of fish landed. If we assume that these 

estimates were representative for each vessel and each month of the 

pollack fishery, in 1971 when the Japanese Bering Sea pollack catch 

was 1. 4 million metric tons, 140 million Tanner crab would have been 

capt~ed~ This is s.lmost 6 times the total ca~ch of ranner cral;>_ of the 

combined Japanese-U.S.-USSR crab fisheries of 1970. 

It is recognized, of course, that the above estimate based ?Pon 

direct extrapolation from estimates of the incidence of Tanner crab 

during a 2-week plus period in June is as tenuous as the 'I.Ulderlying 

assumption concerning the representativeness of the observations over 

time and space. Moreover, even if the estimate were accurate, assuming 

all Tanner crab were returned to the sea, the significance of the number 

of Tanner crab taken would depend upon the direct and latent effects 

upon the reproductive capacity of the eastern Bering Sea Tanner crab 

stock(s}. 

Therefore, it is not the intent here to read particular significance 

into these _.estimates but to call attention to (1) the possible magnitude 

of the incidental catch of Tanner crab by the trawl fishery, (2) the 

possible impact on the Tanner crab populations of this incidental catch, 

( 3) the need to considerably improve the es.timates of the incidental catch 

of both crab and halibut and ( 4) the need for improving our knowledge 

of these stocks and their interaction with the target species populations. 

With respect to the third item, the following is suggested as a 

means for estimating the incidental catch of halibut and king and Tanner 

crab by the Japanese eastern Bering Sea trawl fleet. 
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Landings are first strati:fied by major time periods, by major 

fishing areas, and by gear type. The incidental catch of halibut 

(or crab) is estimated for a stratum and then summed over the all 

strata to obtain the annual estimate. 

_ For a given time-&7~a stratum there are K landings from a given 

gear type. Assume we randomly sample k of them. Assume also that 

we randomly sample n individuals from each of the k landings. 

An estimate of the weight (Wi)" of species i (halibut or crab) 

in a single landing is 

where W is the total weight of the landing, w is the weight of the n 

individuals in the sample and w1 is the weight of the ni individuals 
I\ 

of species i in the sample. The variance of Wi is estimated by: 

2. 

+ AT 
-:z. 
\Is-' 

pi = ni/n 

4i = l-pi 

2 2 and s'l' and si are sample variances computed from the sample of n and 

n1 individual weights respectively. 

An estimate of the total weight (Ci) of species i in the K landings 

for the stratum is: 
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w. is tr.e 
l. 
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Accordingly, a . minimum level of effort in estimatin~ the incidental 

catch ot halibut and king and Tanner crab in the eastern Bering Sea trawl 

fishery will require a team of two men aboard each of two motherships nnd 

two trawlers for at least one month during each of four seasons. Even 

this level of e.f'fort -which conµ:i,g.er~bly exceeq.s that o:f' th_e 191'2 progr8Jll 

is not expected to provide precise estimate but only provide sufficient 

background data for assessing the magnitude of the various sourc~s ot 

error and thus make possible improvements in the sampling design. 

Alternative sampling designs can be suggested, however, none of 

these have lesser manpower requirements and some would require a 

different allocation of scientists on fishing vessels or modifications 

in the time scheduling of sampling. 
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Table 1. Vessel description, officers, and ca.tcheJ· boats of the Shikishir.1.a ~-

Length B.P. 

Breadth J,,i!:2. 

. Depth ~~ 

Draught loaded 

Dead wei~ht 

Gross tonnae;e 

Speed at sea 

Main engine 

Dimensions 

155.2 M 

19.8 H 

\ 
I 

12.5 M 

7.85 M 

10,289 MT 

9,176 MT 

15.82 knots 

Hitachi B r,, W 
574-VTBF-160 
6.25·ps x 113 R/M 

Crew complement 500 

Total fleet complement 823 

Officers 
Title 

Fishing Manager 

Captain 

Chief Officer 

Catcher Boats 
Hwes Tyt">es NUi'Tiber 

Mr. Moriura Otter trawl 1 

Mr. Masumoto Danish seine 9 

Mr. Amakura Pair trawl 10 

Crew complement of 
all catcher boats= 323 . 

I-' 
(j\ 



Table 2. Description and speci:fica.tions of catcher boats of the Shikishima ~ fleet. 

Description and 
Specifications of the 

Vessel name Ebisu ~ No. 11 Tok~o ~ No. 31 Hokushima Maru Hokuto Maru -
Ships G/T 96.8 96.28 214.70 214.37 
Ships N/T ·_32.2 33.28 76 76 

Type Danish seiner Danish seiner Bull trawler Bull trawler 
Lm x Bm x nD1 27.4 X 5.68 X 2.52 27.99 X 6.30 X 2.6 36.5 X 7.6 X 3.4 36.5 X 7.6 X 3.4 

Spa.. Max. 11.0 miles 11.0 miles 12.0 miles 12.0 miles 
. Spd. Max • · 10. 3 miles 10.0 miles 10.0 miles 10,.0 miles 

.... 
18P 18P 15P 14P '1 

· Crew No. 

98 M3 96.7 M3 
Fish Hold. Cap. Raw fish 70 (M.T.) Raw fish 75 (M.T.) About lti2. 7M3 Abo'ut 162. 7M3 

. Fuel Oil Cap. 35 (kl) 55 (kl) 150 (kl) 150 (kl) 
Fresh Water Cap. 8 (M.T.) 13 (M.T.) 12 (M.T.) 12 (M.T.) 

Main engine Diesel Diesel Diesel . Diesel 
Horse power 550 HP 900 HP 1400 IIP~ 1400 IIP 
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Table 3. Net description for a pair trawl vessel. 

Het Unit 

Head Rope 

Ground Rope 

Height at Mouth 

Overall net length 

Mesh sizes 

Wing 

Belly 

Square 

Codend 

Bobbins 

Humber 

Distance apart 

Weight/bobbin 

Floats 

Nwnber 

Diameter 

Material 

Warp length for 120 M depth · 

Len[!th or Weight 

110.211 

130.0M 

6-7M 

100 M 

18 & 15 cm 

7.8-8.o cm 

7.8-8.o cm 

6.6 cm 

18 

7 M 

22.22kg 

90 

180 mm 

Plastic 

450 H of compou..11d rope ( 3 steel cores )--diameter = 
5.8-6.0 cm 

900 M of wire--diameter = 2.2 cm 

r 
' 
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Table 4. Net description for a Danish seine 

Danish Seine 

Head-rope lerrgth 

Ground-rope length 

Height at mouth 

Overall net length 

Mesh sizes 

Wing 

Belly 

Square 

Codend 

Bobbir;s--lead side 

Material--China or synthetic rubber 

Weight 

I 
Floats 

Ma.teriai-

Diameter 
Dan lenos 

Type - Brail (attached to arm of seine) 

Size 

Weight 

Length, Wei5ht, Number 

90- -M 

100 M 

5-6 M (towing in sea) 

100 M 

~ 

15 cm 

7~5 cm 

7.5 cm 

6.6 cm 

10 gm (430/net) or 19 gm (300/net) 

Plastic 

180 mm 

1.2 M 

5 kg 



Table 5. --Halibut data ta.ken from vessels 71 ( Hokushin Maru) and 72 ( Hokuto Maru) and vessels 20 ( Ebisu Uaru) a.nd 22 ( •rokuyo Maru). A confidence 
inter,ral representing the percentage halibut in the catch is also given (Figures are basedon the observed halibut)-. -

Pair trawl vessels ~71 and ~72 
Total kg of Fraction of 

Weight halibut/ halibut in 
Duration Catch Number of X x Min. Max. MT of total catch 

(Pi-P )2 
Dated) 

Location Depth of haul total of halibut length weight weight weight fish by weight 
Lat. N. Lon~. w. (M) (1,.r) (MT) halibut .(k~) (cm) (k~) (kg) (k~:) (kg) ( P,') 

6/8/72 58° 27' 176° 00 1 150 2.5 15 7 31.23:JZ) 72.57 5.319 .991 18.425 2.482 .0025 49x10-8 Sta.ndard~rror 
6/9/72 58° 35' 174° 14' 152 J.O 21 0 .000 .0000 J24xlQ-8 ~ (Pi--P.ff 6/10/72 58° 59' 1740 27' 155 J.O 15 Jl 46.348 48.03 1.495 .292 11.803 J.089 .0031 169xlQ-8 N(N-1 
6/11/72 57o 25' 173° 51' 145 J.J 42 15 28.035 53.87 1.869 .292 8.464 .667 .0007 121x10-8 

u-47J..xlQ-5J! = .85x10-J 6/12/72 57o 13' 173° 42' 144 J.O 11 42 108.872 60.19 2.592 .681 10.061 9.899 .0100 6724xl0-8 
6/14/72 57° 23' 173° 28' 124 J.O 14 0 .000 .0000 324x10-8 ( 12 )( 1i) _ 
6/15/72 56° 50' 1720 32' 128 3.0 81 2 9.948 77 .50 4.974 J.774 5.724 .181 .0002 256x10-8 
6/16/72 56° 45' 172° 03' 125 J.O 12 5 47.289 69.20 9.458 .458 42.737 J.941 .0039 44lxlQ-8 95% confidence interval= 
6/17/72 570 18 1 172° 05' 120 J.O 12 1 1.325 52.00 1.325 1.325 • 110 .0001 2s9x10-8 .18% ~0.19% . 
6J1er12 57° 24' 173° 17' 113 J.O 20 2 J.675 55.00 1.837 .681 2.991, .181, .0001 256xlQ-8 0

; The confidence interval 
6/19/72 570 16' 1720 50' 120 J.O 14 0 .000 .0000 324x10-8 ranges from 0.0% to 0.37% 
6/20/72 57° 03' 172° 00' 118 J.7 43 2 16.643 74.50 8.321 .458 15.985 .J87 .0004 196x10-8 (of the total catch is 

Totals and means where appropriate 300 107 299.368 57.43 P=.0018 
halibut) 

2.798 1.000 9.47~x10-5 

12® 
Danish seine vessels #20 and #22 

6/8/72 58° 36' 175° 45' 145 .25 5 26.246 74.63 5.249 1.325 11.803 2.187 .0022 196x10-8 
6/8/72 58° 40' 175° 43' 142 .25 11 3 5.100 56.00 1.700 .991 2.331 .464 .0005 9:<:10-8 Sta.ndar.d error= O.J2xlQ-3 
6/9/72 58° 38' 174° 14' 154 .25 15 2 1.283 40.00 .641 .292 .991 .084 .0001 49xlQ-8 
6/11/72 57° 19' 173° 40' 140 ·.25 36 91 187.176 51.03 2.013 .458 20.992 5.199 .0051 1849xl0-8 95% confidence interval= 
6/11/72 57° 18' 173° 44' 144 .25 15 0 .000 .0000 64xlQ-8 • 080% : • 069% 
6/12/72 57° 14' 17JO 49' 140 .25 25 15 27.710 55.40 1.847 .458 4.663 1.108 .0001 49xlQ-8 0

0 ° The confidence interval 
6/12/72 57° 25' 173° 48' 140 .25 17 1 2.331 63.00 2.331 2.331 .137 .0001 49x10-8 ranges from .011% to .49% 
6/13/72 57° 25' 173° 25' 126 .25 ·25 5 19.960 70.80 J.932 1.325 7.013 .798 .0008 0 (of the total catch is 
6/13/72 570 22' 173° 15' 123 .25 15 3 lJ.001 72.67 4.334 2.994 7.013 .867 .0009 1x10-8 halibut) 
6/14/72 57c 20·• 173° 40' 142 .25 8 4 8.423 56.50 2.106 .991 4.663 1.053 .0011 9x10-8 
6/14/72 57° 28' 173° 38' 128 .25 15 0 .ooo .0000 64x10-8 
6/15/72 56° 48' 1720 17' 130 .25 26 1 2.994 66.00 2.994 2.994 .115 .0001 49x10-.8 
6/15/72 56° 05' 172° 18' 126 .25 19 1 8.464 90.00 8.464 8.464 .445 .0005 9x10-8 
6/18/72 57° 00' 1720 JO' 114 .25 23 3 J.227 47.67 1.076 1.076 1.778 .140 .0001 49x10-8 
6/20/72 57° 02' 1710 45' 114 .25 27 1 J8.J83 145.00 38.383 38.383 1.422 .0014 J6x10-8 
6/W/72 570 05' 171° 41' 110 .25 35 0 .000 .0000 64xl0-8 From June 1-20, 1972 

,... 
2.546x10-5 

Danish seiners caught 
Totals and ~eans where appropriate 324 135 339.998 54.82 2.519 1.049 P=.0008 a total of 3,119 MT cf 

fish which represents 

~ Dates not listed are a result of no sampling or when seas were too rough to permit fishing. ( J,1'19 )(. 08x10-2 )= 
Weights were obtained from the Halibut Gornmission. Length-weight (dressed) relationship based on 5 cm intervals 2.495 MT of halibut. 

Q) Th<:se catches represent the total days catch. 
Frcm ,Jur:e 1-20, 1972_, peir trawlers caught a total of 7,078 MT of fi.sh which represents (7,078)( .l8x10-2)=12.740 MT of halibut. 

---



Table 6. Location, depth, duration of haul, average lengths and weiF,hts for Tanner crabs caught by vessels 71 and 72 
from June 6 to June 20, 1972. 

Duration Mean length Weight 
Location Depth of haul (cm) (kg) Mean wei5!:!t 

Date Lat. Lon5. (ml (hr.) N Males Females % M % F ll M l" N M F M F 

6/8/72 58°37' 176°00 1 150 2.5 11 11 0 100.0 0 81.91 81.91 0 
6/9/72 58°35' 174°111 1 152 2.9 46 28 18 . 60.87 39.13 75.2h 90.14 52.06 
6/9/72 58°36' 174°1l1 1 152 2.9 29 19 10 65.52 3!1.48 03.07 98.oo 54.70 
6/10/72 58°59' 1711°27' 155 3.0 91 91 0 100.0 0 70.91 70.91 0 
6/11/72 57°25' 173°51' 145 3.3 107 100 7 93.46 6.54 97.57 99.20 74.29 45.06 44.2 o.86 .44 .12 
6/12/72 57°13' 173°h2' 144 3.0 172 72 100 !11.86 58.14 73.80 107.17 49.78 48.76 42.76 6.oo .59 .06 
6/1!1/72 57°23' 173°28' 124 3.0 321 216 105 67.21 32. 71 69.36 16.10 55.49 $11.06 46.88 1.18 .22 .01 
6/1L./72 57°19' 173°17' 124 3.5 437 252 185 57.67 42.33 67.17 79.62 50.20 69.08 59.26 9.82 .23 .05 
6/15/72 56°116 1 172°10' 126 3.0 486 160 326 32.92 67.07 64.2!1 76.99 51.47 54.76 35.20 19.56 .22 .06 
6/17 /72 57°18' 172°05' 120 3.0 330 127 203 38.48 61.52 58.06 68.17 51. 7!1 30.14 19.0 11.14 .15 .05 
6/18/72 57°24' 172°17' 113 3.0 217 128 89 58,98 41.01 63.27 71.71 51.12 25.94 21.48 4.46 .17 .05 
6/19/72 57°16' 172°50' 120 3.0 366 220 1!16 60.11 39.89 59.00 611.62 50.53 33.22 45.58 7.64 .12 .05 
6/20/72 57°03' 172°00' 118 3.6 203 106 97 52.23 47.78 60.17 66.63 53.11 23.36 17.00 . 6.36 .16 .01~ 

Totals and means where appropriate 2,816 1,530 1,286 5~. 33 45.67 71.06 80.86 53.86 384.38 331.36 73.02 .23 .06 

x' wt./o"' .25 kg 

x wt./9 .06 kg 



Table 7. Location, depth, duration o:f' haul• average lengths and '1eights :f'or Tanner crabs caught by Danish seine vessels 20 and 22 
from June 9 to June 15, 1972. 

Duration Mean Length Weight 
Location Depth of haul (cm) (k5) Mean Weif!!!t 

Da.te Lat. Long. (m) (hr) N Males Females % M % F Overall M F Total M F M F 

6/9/72 58°38' 174°14' 158 0.25 65 34 31 52.30 47.69 72.49 85.17 58.58 
6/9/72 58°38' 173"59' 138 0.25 no 52 58 47.27 52.53 70,98 85.46 58.14 
6/l.1/72 57°19' 173°46• 140 0.25 8 6 2 75.00 25.00 90.50 101.2 58.5 
6/13/72 57°22' 173°53' l.23 0.25 339 185 154 54.57 45.43 61.96 70.08 52.19 41.6 31.90 9,70 .17 .06' 
6/14/72 57°28' 173°38' l.28 0.25 201 52 149 25.87 71.13 61.01 74.73 56.22 22.88 12.44 10,44 .24 .07 
6/15/72 56°48 1 172°17' 130 0.25 577 104 473 18.02 81.98 55.25 73.51 51.24 43.32 18.76 24.56 .18 .05 

Totals and means where appropriate 1.~00 433 867 33. 31 66.69 68.70 81.69 55.90 107.80 63.10 44.70 .19 .o6 

V) -Ol 




