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KIRG CRAB THVESTIGATICE PROGKESS REPORT

Introduction

For the pest five months work esphssis has been on £ield phases
of the study. The major part has been dowe from the chartered schoomer
"METECE” vhich left Seattle for the Bering Ses May 6 end which is
expocted to return ebout October 1. The operetional plen which vas
presented last spring has besm followed, and the vessel is nov engaged
in the last pert of the work, that of tegging crabs. About 13,300
tegged crabs had been rolsased by the end of August. The total for
the season will depend chiefly upon the westher emcountered. Under

fevoratie conditicns it hes been posaible to tag Lrem 1,000 to 1,600
crabe yer day.

Trend of Pishery
The king erad fishery in the Bering See (ond throughout Alasks)

hes encountered an sbumidamee of oxsbs in the past year. Preliminary
veporte indlcate that the Jishermen found erabs in greater numbsrs than
were encountered in ths preceding fow years for vhich we have records.
Figure 1 shows the catch of crabe per teangle net set for the yeaws
1953 o 1957. Following the relatively poor ﬂlhigﬁl%é, the
incyesged suscess of fishing im 1957 is particulerly noteworthy. We
ere certain that the improvement i fishisg is real, but it iz not
known whather there are more cxebs present or vhether they are sluply
moze svailsble to the fishery. |



696686 Od 9D

CRAB PER SHACKLE

FIGURE

5 - %5 & 5 &
LIRS A e

o N o 0

K/

JAPANESE CATCH PER TANGLE NET
( Eastern Bering Sea 1953-1957)

19567 CATCH NOT VERIFIED

O

1953

1954 1955 1956

1957



—2-

The esteh of king crabe from the Bering Sea hes remained prectieally
constent for the past seversl yesys. This is to be expacted since the
bulk of the catch is tskem by the Japanese mothership fisbery which hes
operated under o fived catch of epproximetely 59,350 ceses of canned
erab. The mothership cperates for a shorbter or longer time required
to meke this catech. The 1957 seceson was particularly short since
fishing was excellent.

Figure 2 shovs the Berirg See and total Aleska king crab production.
The statistice reflect the recemt and continuing growth of the
crab fishery uvs o whole. In the pest several ysars additicnal vessels
heve been entering the fishery scuth of the Aleske Peninsula, and there
hes been & tendeney to expend to unused groumds. While ths grounds in
the Gulf of Alsska do mot eppear to be capletely developed--there are
meports of upexploited ereas which support king crebs--the trend
Mmtuthaxharmlmwmymtmﬂtonﬂﬁmﬂwm
on the Baring Sea stocke which will become incressingly important o

cur fishery.

Growth

The extent of the fishery wirich the Bering Sea king crsbs can
support is detesmined to & large degres Ly the rate at which they
grov. Creds provids e particulerly difficult problem im growth
determination for two ressoms. Fivst, thay do not heve scales,
mmwmmmmmmumm_mmmm
a record of growih seascons 25 is the case with maay £ish and shellfish.
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Being inside a rigid outer skeleston, the cyeb can omnly grow by
discaxding it eand fowming o nsw cnp to fit the mew size. They discard
ell of the rigid portions of the body vien they moult. Consequently,
there is no divect wey of determining age which could be compered with
size in the calculation of & growth rate.

8seondly, growth is not & gradusl thing in which all crebs
participate to some degyes within s single yeay. Their grovwth is
explosive in chayacter. They remsin at & fimed size until they moult;
the hard shell is then disearded, and the pow undershell stretches to
accommdate e nev size vhich remwains fiwed until the mext moult. This
process ccoupies cnly 2 few hours. The problem then becazes (a) wdat
is the growth at moulting, end (b) how often doss a ered of e particular
gize moult in & yeayr. It is knows thet the smallest simes smoult &
m‘orumemm.ly- The sives upon vhich the fishery cperates
frequently do not moult at ell in a particuler year. We bad two tegs
returned this yeer which were on crobs that had 2ot moulted in thrse
Jeers .

For the crabs of commercial size end swaller (say six inches in
width end up) we have reason to believe from shsll inspection that we
can determine epproximately how long it has bees since moulting for a
varticular crab. We have cheecked our estimetes of shell appserance
against tagged crabs for which the period since moulting is knows, end
they seem reliable. During 1956 and 1957 the shell condition (soft,
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Bew, old, my:,om). was noted for all crebs m'm the suyvey statlions
mehammmfiﬁhimm ‘m@:ﬁadamemblﬁmmmmlmtm
wmofmm&mmmmmmtm € course,
fmmmmm@mtmmmmlﬁsmaawwmm
before monlting in order o got &

camparisen of the moulting and non-mculting czebs for eech purticuler
sino. In 1956 the perveswmbage moulting varisd fyom 100% at U4 inches in
WM%@&%BWMMWR&WM,M@W
6% inches. | |
thwrmmmhav.aasg\a&.mmehm:@um
svidencs of moulting. The emhs renged iz size from 109 o 160
millineters (kl/sﬁaéﬂsim)in]engﬂtatw. Pigure 3
Mt&mommd'mwmrmémmm. Tt
changes fram ebout 20 millimeters for the smaller sizes to aboud

1k millimeters for the larger (0.8 -t.o 0.5 inches). As mentiomed chove,

this is pot vepzesentative of the gvowth of the stoek as a whole
becouse the leyger pises often do 2ot moult.
Therefore Pigure b shows two gmwth rates. The

weould yesult if the ersbs moulted anmuslly, emd the evevege

rercentages m;ltm Tor cach size. This figure was sonstructed
teking the swellest size for which growth ked been obasrved (110 mm.)
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FIGURE 3. GROWTH OF KING CRABS FROM TAGS
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FIG. 4. GROWTH OF BERING SEA KING CRABS FROM TAGS
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mmmitmmmd@wthtwmhme&ﬁwmltat
the vate of cmos smmually. Tn the case of averege population growth,
the enpmal mmount wes decreased by the obmerved percemtege of non-moulting
erebs of thet size. The "mamlmum growth vate" aspumes an ewnuel moult.
Figure 4 should not be teken as & completely sccurate depiction of
mvthmﬁe;itinpmtedatthistmmammﬁonotu
method being used end our progress with it. We have as yet too few
recoveries showing growth to allow us to establish firmly the emount
of inereess at shedding, especially for the smaller end larger siszes.
ﬁﬂmmwpeetthattkﬁnwotmlﬁngmmmm
may not be the geme every year. Deta also remains to be supplied for
simmmnOMifmhMamiahhntmm.
We have begun to accumilate informetion for the emall crabs.

Abundance

T

During July a series of 77 fishing stations was occupied (Figure 5)
for the purpcose of stiempting to estimate the mumber of king crabs of
commereial size in the eastern Bering Sea. The pettesn covered the
ground ichebited by these crebs quite well with the possible exesption
of the erea off Unimsk Pass which is too rough to trawl. At each
station the width of the trewl wes computed from the sngle of spread
of the towing csbles, and the distence trawled wes mesgured by towing
a specially designed mster bshind the net. The wiage of the net were
fastened directly to the otter boards so that board spread wes
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equivalent ¢o net spread. At sach station the muiber, sex and sige
of crabs caught were recorded.

Knowing the mumsber of squere feet covered by the travl end the
mumber and size of crabs caughﬁ, the averegs density of crebs per unit
area wes calculated. It was 2.299 crebs per 100,000 square feet.

When multiplied by the mumber of hundreds of thousends of squeze feet
in the 30,000 square nesutical miles in the station pattern, the total
sumber of crebs which were more than 135 mm. in carapace length (6}
inches in width) is estimated to be 25,497,510. ©F this mmber, &bout
23.5 million were moye tham 65 inches in width, and 16.25 million were
moxe then 7 inchss wiae..

Becausc of the short time betweén the field work and preparstion
of this report, the estimate is of a provisioumal nature. | In fact, the
Akt Segitrel for SolpRting effislest coufitense 1THite about iie ki
estimate are not yet completely availeble, and further tests of the
eccuracy of cur estimate of net spread arve yet to be completed. It is
not likely, however, that the generalm.@imde of the estimate wﬂl'be
.. . i

The estimete is probebly of a minimel nature, since it is based
upanmmmptiohﬂmthnmn caught 811 of the crobs in ite
path. It is unlikely that this is absolutely true, and the greater
the degree to which crabs escaped, the lower our estimete is with
respect to the actual mumber presént. Further, by the time the survey
was made, a 1957 catch in excess of 1,000,000 large crabs had elready
been taken.
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These estimetes agree gensrally with the rate of tag recovery

from the fishery. Approximetely 5% of the tags releesed in 1956 have

been recovered by the 1957 fishery, and it is believed that relatively

few will be returned in the remainder of the year.

Recoveries

Table 1 gives thke numbers of tags released and vecovered up untill

September 1, 1957. Mmlemeofta@farthacurrwﬁtmhasnot

been completed, and it is expected that scme returns will be made of

these as well as 1956 relsases. Very few, if any, further retuzns ere

likely for the 1954 and 1955 releages duving this season.

Table 1.--Susmary of Tag Recoveries to September 1, 1957.

B S e ors reaseere TR musovarsi)
1954 1955 1956 - AgeT Total
1954 1,107 W (3.08) 60 (5.49) 2 (0.15) 2 (0.2%) 107
1955 1,351 32 (2.4¢) 53 (3.9%) 33 (2.66) 118
1956 4,063 53 (1.3%) 192 (L.8g)* 245
1957 13,300% _ow #
TOTAL: &b 92 107 227 470

% Incomplete



Current Studies

The almost total absence of informstion with respect to the
eirculation of water in the eastern Bering Seo bhas been & handicep
in determining the origin(s) of the stocks of king crabs. At
early stages they ave plavktonic and drift with the water. During
June 1957, observations wers mede of the direction the water was
moving et four of the stations shown in Figure 5. The flow of
water wes muumdhyusingécurmt meter et hourly intervals
throughout & complete tidel cycle. Afterthnaﬂactofﬂmeﬁ
ebbing tides hes been removed, the net transport of water is as shown
in Pigure 6. Some differences existmnthemvmntormnfm
and bottom water, but the net movement meems to be of & countercliock-
wise nature in the Bristol Bay area. It does not eppeer that the
displacement of crab larves hatched in the Black Hill-Port Moller
locality would 'hem-y great if the current studies reflect a general

gituation.

Plaas

It 1s intended that the vork continue to be directed to enswering
the Commission's question of vhat conservetion measures are neadsd in
in Octover, 1956. The studdes into growth, recruitment, migrationm,
rate of fishing, and rate of natural death appear to be progressing
satisfactorily. The 1955 and 1956 tegging emperiments show that the
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chances are good of measuring growth and death by this means. The 1957
rveleases should be sufficiently numerous %o permit a complete snalysis
of the resulting recoveries snd provide the statistics needed for
growth and death rates.

In the calendar year of 1958, amalysis of existing data will be
accelerated, although mmch of the importaat bvasis for the problem
requires time to accumlate.

During the field season of 1958, it is intended that size samples
for growth be teken as in the past two years in conjunction with a
survey pattern to estimate abundance by the method used in 1957. The
vessel work should beginm earlier im order that tags released on the
stetion pattern can be used for en estimete of fishing intensity to
compare with that derived by other methods. In 1957 the fishery was
almost finished by the tims the station pattern sterted. As a
consequence, the tags released cannot be used for measuring the 1957
fishery. Further, repsated relesses .throughaut the stocks from early
in the season will epable us to trace within-m migrations, which
has not baen poseible until nov.

Although detailed plamning ie not complete for the coming £ield
seaszon, the major change which is being contemplated at this time is
to begin vessel operations about e menth earlier. |



