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On the tagging mortality and recovery efficiency for king crabs

Koji TAKESHITA, Hitoshi FUJITA and Seiwa KAWASAKI

(Far Seas Fisheries Research Laboratory)

Tagging mortality for king crabs, Paralithodes camtschatica (TILESIUS), was investigated
by holding experiments in the fishing grounds in the eastern Bering Sea and Okhotsk Sea,
in 1967 and 1968. Results can be summarized as follows :

1. No significant differences were found between the mortality curves of non-tagged
crabs (as controls) and the crabs with short-term tags and long-term tags, indicating
negligible mortality from the tagging operation (Table 1, Figs. 1 and 2).

The initial mortality after release of both tangle net and trawl net caught crabs would
be low, based on losses in the first five days (less than 2% ) of the holding experiments.

Shedding of tags during the holding period was seldom observed —none in the short-term
tagged crabs and only 2 of 120 long-term tagged crabs.

2. Crabs held for a period of 30 days or more suffered high mortality which was thought
to be caused by the artificial conditions of the holding in cages particularly the lack of
food.

The incidence of infection from the collection and tagging procedures would not appear
over long period of time, when adequate tagging techniques were used and weak crabs were

discarded.

In 1967, tag recovery experiments were also conducted aboard the factory motherships to
derive a percentage recovery, that could be used to estimate recovery efficiency or reporting
efficiency for the entire king crab fishery including catcher boats and motherships. Results
can be summarized as follows :

1. Differences were found in the percentage recovery of the short-term tags depending
on tag color. The percentage recovery was highest with blue and green tags (88.6% on an
average), lower with red tags (72.7%), and lowest with yellow and white tags (59.1%). The
percentage recovery for the long-term tags was nearly the same regardless of color (37.3%
on an average), and considerably lower than for the short-term tags (Table 2 and Plate I ).

2. Recovery efficiency for the entire fishery was derived as follows :

Since recaptures come from both the catcher boats and the processing plant aboard the

motherships, the recovery efficiency » for the entire fishery can be written as :
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where, N : Total recaptures.
k . Percentage recovery of the catcher boats.
b : Percentage recovery of the motherships, as estimated in Table 2.
The value of % in formula (1) was calculated from actual recovery data in the eastern
Okhotsk Sea fishery (Table 3 and Plate T) for the years 1960-1967 as follows :
EN=ceb (1—E) N 0r k=ceb (1—F) -oreeememrmememiiiniiiienieneeineeineieaees (2)
where, ¢ :Ratio of recoveries by the catcher boats to recoveries by the motherships,
determined as 23.4 for the short-term tags and 13.5 for the long-term tags.
Substituting the values # and & thus obtained into formula (1), values of » were 0,995 for
the green short-term tags and 0,896 for the long-term tags.
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Fig. 1. Tagging methods for king crab.

A) Crab with short-term tag.

B) Crab with long-term tag.

C) Tag with poly-vinylchloride plastic tube, and needle for attaching
long-term tag.

D) Attaching long-term tag to the isthmus —the fleshy connecting
tissue between the posterior portion of the carapace and the

abdomen.
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Table 1. Results of holding experiments on tagged king crabs.

s G 1)
Cumulative mortality in number

Experiment 1 Experiment 2 Experiment 3

Days of

; Short- Long- B Short- Long- Short- Long- B
SoUdg term term &Zﬁ term term Sr%ri_ term term ﬁ%x}

tag tag tag tag tag tag

5 0 1 1 0 0 0 0 2 2

15 0 il 1 1 1 0 0 2 2

25 2 2 1 3 2 1 2 3 5

35 5 7 5 9 5 6 4 6 8

45 9 10 10 16 11 10 8 9 11

55 12 13 14 18 15 15 12 15 16

65 20 17 18 17 17 18

Cumulative mortality in percent

5 0 3.0 3.0 0 0 0 0 4.8 4,8

15 0 3.0 3«0 242 2.2 0 0 4,8 4,8

25 6.1 6.1 3.0 6.7 4.4 242 4,8 il 11.9

35 15.2 21.2 15.2 20.0 11,3 13.3 9.5 14.3 19.0

45 273 30.3 303 35.6 24.4 2202 19.0 21.4 26.2

55 36.4 39.4 42.4 40.0 33.3 333 28.6 35.7 38.1

65 44.4 37.8 40.0 40.5 40.5 42,9
Number of
erahe Ll 33 33 33 45 45 45 42 42 42
Date of Apr. 11, 1967 May 24, 1967 May 18, 1968
collection DL L ¥ o2 ¥ 0

: 56°—40’' N 56°—22'N 56°—30'N

Location 161°—09’ W 155°—20' E 155°—07' E
ggzlllrection Tangle-net Trawl-net Trawl-net

1) Excludes crabs that shed their tags.

Only one tag was shed by crabs with long-term

tag after 35 days in Experiment 1 and one tag after 15 days by crabs in Experiment 2s
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Fig. 2. Cumulative mortality of controls, short-term tagged and
long-term tagged king crabs in three holding experiments
(see Table 1) : 60% confidence limits, 4% significance level
in one-sided test, were read on the nomograph (OGAWARA et

al., 1954).
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SN —FFILRE S I N, BERLEEOUHE 5 13553, FOMECHERER L hEERAEROT RA T
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Table 2. Results of tag recovery experiments on the king crab mothershipst

Short-term tag

Long-term tag

Percent. Percent.
Number of trials 17 _— recox(ziery 17 1 — recov;ry
Tag color ota an ota an
g Number of crabs 1 Confidence 1 Confidence
tagged in a trial limits?) limits?
Red Number tagged 17 3 22 127 L7 3 72 40.9
Number recovered 12 16 60.8—83.3 6 2 9 26,6—55.0
; 2 .
Yellow Number tagged 17 3 22 59.1 17 3 2 40,9
Number recovered 10 2 13 45,2—71.3 8 0 9 26.6—55.0
Green Number tagged 17 3 22 86.4 17 3 22 36.4
Number recovered 14 3 19 77.8—94.6 7 il 8 22525041
Blue Number tagged 17 3 22 90.9 17 3 22 36.4
Number recovered 15 3 20 83.7—98.8 6 8 22,2—-50.1
White Number tagged 17 3 22 59.1 iy 3 22 31.8
Number recovered 10 2 13 45,2—171.3 6 0 7 18.1—45.2
. . \
Average catch in a trial ‘ 6.4 4.9 6.4 3.2 4.9

(thousands of crabs)

D
2)

60% confidence limits were read on the nomograph (OGAWARA et al., 1954).

Results of experiments in the Bering Sea (April 21—July 5) and the Okhotsk Sea fishery (May 26—June 16) were combined.
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T, KBROFTHEZ 3 AL Ee L, 2o AEEREE A cA—E3Ec X 58E#y =0 1 BOR AR
& 3BT E Eofce Bt LITH T 2FAOKE I F T 2B T sh, ThMBOAERRIC
BOTUIMT LAFER SR\ BRADOESEETT/e 5 ARILET 20~308E Ch b0 $1c, BARDZ 7 /37
—EBERFRROBEIIIE L, P =WRIIHET 2F I IXNERy =1 FRIhI oL 2 BT HL 2
Z, TDFERIZONTORELE KU EDOFHEITHT 2EM LMD TH\ LA o C, BEROEME 2 7 /37
=R NT, HHERT =R AINIEEILTHREIND D EE 2 1

EHZEL & EHE | s L UEROME, PR IR E JIFRIO 2 8) ThbHa (Fig. 1, C
i), ERMEOGOM L L GARRICE W TEZAINIIR, #, &, FRLUABO5E & Ay, S5t e
LOIEEFEEO O H Lic (Plate T)o

R LER

BAKBRERICS L O, Bk EREOOIICAM EORRBLHE Lico 72, ThbOHEME,
BRIAT DN IERMGRRER L 2 E L TR L, B LOXERZEOEMR # 7 sy =Lk s
I % R = OF RO HEE 2l Ao

B EORREE | BAERGRICLS L, GHEROZERBICOWTIEREOCBIC L 5EZVR D LN, /8
W5 M5 b, F EKOFRERENE LEO LU THELICE <, FROFERLRITZOmEOHEOME
R Lt —F, EHERICRITBEARICK UL, BMEOCEBICL 22RO bhs o7 (Table 2)

ZOEBRIIDEOMBEZHER L CHSE LT\, 70BRIRED & B DIEAMALR R e\ X 5 BHEE S h <
WHEMND, FOME, BHNIFHERROMBE I DD EE 2T Lichd - TR EOEME#M 7 = DR AR
DT ZIGEL L Ic b DThDH L E L, FROHREBOCUHERICKT 2HRARY, RLFILOWT
LEDFEDES. 6%, FHT2NTURT2. 7%, BE I THITOWTUES9. 1% & Lico ¥ -EHEMOR RRIL,
EZBEHTNHDFEDIT.3% & Lico

BEESA=-ORRE | B LOFKRKICET 5 FRROMERRE LBEOFHERICS L O, HEY ST
LEOFERBLRD X 51T L THEE Lo

Fiobt, EROEMERT =ORE Y N, WELORARL b, BN EORREZLYD L T5, kD3

Table 3. Relationship between recoveries by catcher boats and those
by motherships from recovery data of tagging experiments
in the eastern Okhotsk Sea in 1960—1967.

o SEERE WIS me
Year Tag color recoveries!) ' (1) (I)/(1m)
1960 Red 232 ‘ 216 16 13.5
1961  White 520 481 39 12.3
192  Green 287 \ 263 24 11.0
193  Yellow 192 185 7 | 26.4
1964  Blue 215 | 200 15 i3
1965 Red 111 ‘ 105 6 \ 17.5
1966  Green 2,026 | 1,943 83 ‘ 23.4

1) From long-term tagging in 1960—’65 and short-term tagging in 1966, Recoveries com-
bined for the years up to 1967.

2) Ratio of recoveries by catcher boats to recoveries by motherships is tentatively obtained
as 13.5 for long-term tag, mean of the values 1960 through 1965 excluding exceptional
value in 1963,
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REriX
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EN=c+b(1=F)N Fiald k=ceb(1—=k) oo )

FEEBDL c 1%, 19604E~1967T4ED H A F + v FEETERIFEITE T 5 HIC O TEEOHFENTR D
(Table 3), Zhucd 3%, EHIEERD c IKD\WTIL19664F () DfE23. 4% ALV, EHIHERD c ikowT
1L19604E~19654E (19634E % <) DZALEDTMLS. 5% 1o

Bt EOFRRZEK b 1%, FKEOMHEFN0. 886, REIEHN0.373THE b, ZhbDb & LD c % (2)
KWEA L CTEELOFRRE 3k, 20k & (1) RITHEA L TEEROFRRR r ZHE UIcHER, G
() 12\ Tid0. 995, EHIEEERIZ O\ Tid0. 89678 b i,
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Nico EHIERHD 5 bEPEBIOWTUIEHERROHEN T X Ieh o 1o, LRROKENLBLT, Fhbo
SRBFID L L HAEMEROIO% B2 5B MEEHRELES L& X o

—7F, EHIEE CRTE, BEESTE L R DK X X0 EME N RE RBWCER T A T3
(Plate T 2fR)o =D 5 b, FHESIIE L D/NUOERIC OIS BRFADLEN S S0, L h AT e
OWTIIA K £ $90%, B EENLL EOFERENEAHGTX S L Bbhb,
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Plate 1. Tags used for tagging experiments in the

Okhotsk Sea, 1960 — 1967 (left) and for

recovery experiments in 1967 (right, a —e)



