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Incidental Crab Catches Associated With Rock Sole in
Bristol Bay

The potential development of a domestic fishery targeting on rock sole
in the Bering Sea has raised questions concerning the nature of incidental
crab catches which might occur. No data is available regarding discards from
such a fishery. The intent of this report is to assemble current information
on the location of the rock sole resource, and on crab bycatches experienced
by foreign and joint-venture operations in major rock sole habitat, as a way
of providing some background for the study of such questions.

Areas of Rock Sole Abundance

Information on the relative abundance of rock sole on the southern Bering
Sea shelf is available from two sources, the annual NMFS crab/groundfish
research survey and the NMFS observer program. Survey trawl hauls taken
systematically at approximate 20-nmi intervals provide data on catch rates,
size structure and other parameters for rock sole. The NMFS observer program
collects data on CPUE for rock sole caught during foreign and joint-venture
fishing operations, as well as incidence rates and average weights for king
and Tanner crab and other prohibited species.,

Rock sole data from the two most recent surveys, 1985 and 1986, are pre-
sented in Fiqures 1-4. Relative abundance as indicated by the distribution
of catch rates is given for 1985 in Figure 1 and for 1986 in Figure 3. The
average size of rock sole caught at each station is shown in Figures 2 and 4
for each of the years. 1In Figures 1 and 3 areas of highest catch rates (>1000
lbs/hr) are outlined and indicate that a major area of high abundance exists
within Bristol Bay east of approximately 164 W longitude. The extent of
rock sole concentrations within this area is variable between years. In 1985,
high catch rates occurred predominantly along the length of the Alaska
Peninsula. In 1986, high concentrations were more widespread, occurring from
the Peninsula up to Cape Newenham. The survey data further indicate that a
secondary area of rock sole concentration exists directly to the east of the
Pribilofs, with a few small local areas of concentration between there and
Bristol Bay. The distribution of rock sole average size, shown in Figures
2 and 4, is more consistent between years. Areas of rock sole larger than
10 in. are located along the northern shore of Bristol Bay and along the
slopeward areas of rock sole habitat. An area of larger rock sole occurred
just off Port Moller in 1985 but was not obviously present in 1986.

Fisheries information on areas of high rock sole concentration is shown
in Figures 5 and 6. Note that actual catch rates have been grouped and each
group has an associated code (see figure legends), which has been plotted.
The 1985 distribution of rock sole catch rates in joint-venture mothership
operations in INPFC area I is given in Figure 5. Figure 6 shows comparable
information from foreign small trawler and large freezer trawler operations.
Values in these and subsequent charts appearing over land masses are simply
artifacts of the conventions chosen for computer plotting. Areas of high
concentrations are similar for joint-venture and foreign fisheries. A major
area exists in Bristol Bay south of approximately 58 N latitude and east of
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Figure 3.--Catches (1lbs/hr) of rock sole during the 1986 NMFS survey (Bohle, pers. comm.).



176 oow 174 oov 172 ooy 170 oov 168 o0V 1686 00K 104 OOW 162 oo¥ 160 00N 158 oow 188 ooN
e e e S T NI IS S IS o o e o o o O e o o o o I e S e,
1 i <7' i
61 -H B + . 1N
oon +9 .+ 4,
an - d
H +13/ 40 LA S hj,"’ N H
H o+ +7 & 7+ 48 48 a4 ‘JE I
b bo 4
80 oom ~{1112 It o +12 +i2 |40 44 48 ¥ +6 48 48 — e
1 - \ H
Hete 49z +12 412 (: 9 47 435 Y0 40 g 49 0 48 44y 4 E |
] +18 213 11 43 ¥ 40 49 7 #T 46 47 46 ¥ 45 | 412 412 #2415 414 n
B, =2
89 oou —1H + +12 H16 412 S \*0 S a0 |49 FT 47 49 40 45 48 45 47 9 46 | 412 a3 ‘ ; i
" ‘ e
] +12 414 417 312 11 11 p0{49 8 47 45 46 PB 40 48 4 4B+ 49\ 411 413 d <Nt
H ]
. +18 413 414 +11 413 410\ 8 40 ¥ 40 47 49 O 48 49 47 48] g0 14 4qg 12 He H
i H
58 00K -1 413 #1838 14 ML 41 410 410 +12\ 49 47 4P 48 48 (#10/48 47 4a #9 | 12 444 s -]-
" +13 412 +14 412 411 410 +11 494g % +9 48 48 #7 +9 #9 23 6 *T [ #1411 411 J H
H +14 1T #12 o +it #1210 49y 430 (+8 49 -Ho\ +9 48 48 49 47 45 48 49 | % H
" "
e || 3 4+ g 412 #1113 310 41 410 +|€1+. 27 +8 49 0 48 43 +9 8 43/ e
! ME e F G s M0 g lss 48] 41 49 48 47 49 @n + H
" ? B = !
! + + B 8 45+ + 4y H11 #1010 410 t:y’i‘+w +9 48 ¢ il
2 4
88 0of -1 #18 + + 4+ 411 41 g10 410 (+0 0 4 1N
" A i
+14 ¥ + + + +14 419 [ 49 9 H
! 1
M 3 <
H + O+ 4 4 12 #11 H10 411 Cbp H
I + + 412 ? ? ab —
55 oon k + ‘ a . 1]
n +1 !
S S S S e B e S S SSsSssas
178 oo¥ 174 oow 172 oov 170 ooM 168 ooV 166 ooV 18¢ ooV 102 ooW 180 ooV 158 oo¥ 158 oo

Figure 4.--Average lengths (in) of rock sole caught during the 1986 NMFS survey
(Bohle, pers. comm.).
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approximately 164 W according to the joint-venture data and east of approxi-
mately 165 W according to the foreign data. Smaller areas of concentration
are located at the Pribilofs, off Cape Serichef on Unimak Island, and halfway
between the Pribilofs and Cape Newenham. In general, this information agrees
with the survey data. However, the fishery data show a closer correspondence
with the 1986 survey data. Nevertheless, it is concluded from both data
sources that the major area of rock sole concentration is in Bristol Bay.

Associated Incidental Crab Catches

Information on incidental catches of king and Tanner crabs in joint-
venture and foreign small trawler and large freezer trawler fisheries in 1985
in INPFC area I is given in Figures 7-14. Figures 7-10 show king crab inci-
dence rates and average weights for joint-venture and foreign operations.
Figures 11-14 show the same information for Tanner crabs. The values shown
are codes representing groups of the actual values, as indicated by the figure
legends. Outlined areas correspond to major rock sole areas described pre-
viously for each fishery. Dash-lines indicate the region within the rock
sole area currently closed to trawling. The following discussion of crab
catches focuses on these outlined areas, and assumes that within these areas
the predominate crab species are red king crab and C. bairdi.

Figures 7 and 8 show the distribution of coded king crab catch incidence
rates in the joint-venture and foreign fisheries in 1985. Figures 9 and 10
show the distribution of coded average weight data. These data are summarized
in Table 1.

Table 1.--King crab average incidental catch rates and
average weight/crab (coded).

Excluding
Entire area closed area
Coded Coded Coded Coded
nos/T lbs/crab nos/T 1bs/crab
Jv 3.4 2.2 2.7 2.3
Foreign 2.4 1.4 2.2 1.3

Incidence rates for king crab in the joint-venture fisheries are gener-
ally in the 2-3 crabs/T category with slightly lower rates outside the closed
area. The highest rates occur primarily in the closed area. Incidence rates
in the foreign fisheries are generally in the 1-2 crabs/T category, with only
a small amount of data available for the closed area. Average size of crab is
generally in the 1-2 1b category for joint ventures and less than 1 1b for
foreign fisheries.



59

58

57

S6

5SS

54

53

30N

30N

30N

JON

30N

JON

30N

170 30w

S

433

| 3568

—

168 30W 166 30W 164 30W
3
213 1
¥ & 1211111282
1111112221 5
121183101228 11
5 3 1116 1 12 1 2
5 3222
2
1 22
24
6

170 30W

168 30W

166 30W

164 30W

162 30M 160 30W 158 30W
3
| 345
3 41 a65466l1 336 4

21222 4P 6 686633 ﬂ3 323 3

142233322443443343532

l |

25344222346635653331f6

3422366645355
111434643

Code Nos/T

162 30W 160 30W 158 30W

156 30W

|

59

58

57

56

S5

54

53

156 30W

Figure 7.--Incidental catches (numbers/T) of king crab during 1985 joint-venture
fishing operations, estimated by the NMFS observer program.

30N

3JON

JON

SON

JON

30N

30N



59

S8

S7

56

S5

54

S3

30N

JON

30N

30N

30N

JON

JON

170 30W 168 30W 166 30W 164 J0W 162 30W 160 3J0W 158 30W

Figure 8.--Incidental catches (numbers/T) of king crab during 1985 foreign fishing
operations, estimated by the NMFS observer program.

59
<J
58
111111%21222333232331235424 6 4
21211111 128283933 225344352 2356
1 1 21211111 133[333342522232[2234666 |42
2 31232121 1112[222222232233l43466 | 23333 s
32211 3232111||111|11|222442|35 | 33324
% EEEY- 111111111222221:1 | ssss
21111 t1ivifisiri3as | |
A &g 1111111222 | . 56
. f11222 [
12111 111282 |
L G144 1 11221
g 2 3 L 55
2 231 CjQ
! 12 %‘ﬂﬂa
FLE% it Code Hos/T
: 54
53
170 30w 168 30M 166 30W 164 30W 162 30W 160 30V 158 30W

30N

JON

30N

JON

JON

JON

JON

0T



59

58

57

S6

5SS

54

53

JON

30N

JON

30N

3JON

30N

JON

170 30W

143
334

170 30W

168 30W

166 30W

164 30W

162 30W 160 30W 158 30W 156 J0W

59
J
58
1 31t 3
REREREREEE 1 3211
EEEREEEREERE U2 4222243 v 1
| trir o1 11 a2pi1esssles 23223292232 3 57
1111222233F22222224222221
| [12333222232223222222(3
3 111233322,2232323
1 1[222838322233513 = L 56
2 [s4s2232323211
i 2[333233221 41
i FFFI2I11
| 2 323 55
324133
224383
2 33
131 1 54
&2
5V
_ 6%
: = — : 53
168 30W 166 30W 164 30W 162 30W 160 30W 158 30W 156 30W

Figure 9.--Average sizes (lbs) of king crab caught during 1985 joint-venture fishing
operations, estimated by the NMFS observer program.

JON

JON

30N

30N

30N

3JON

JON

LE



59 30N

58 JON

S7 30N

56 30N

55 30N

S4 30N

53 30N

170 30w

168 J0W 166 30W 164 30V 162 30W

160 3J0W

112

158 30W

59

S8

3

&Q} 4

Coda lbs

[~ I 1 N SV NI

Fryyt 1y PP Rl NP r IV RETIYY 2 1 |
I I O T A O U I O 2212131313 1
3 i F A EYD EESEANIRAEE LY VA2 2“715"5‘3'2 323
3 ) S T 1 ) T s O e %1 G T ol s O O I T O 1‘2 21 54
21111 EF3V 2P0 NI 12133221 2RR_21
< |
32251 L T I | 1111112221|4
11343 1111122122882 '
~ 6 jzift111211 132
i 12200 '
32212 SEREIET |
3 211 2 11122 l
128 1
1 221
3 21 ©
| I O (e b %
2212Z27THETX ¥ 31 ::].
—
170 30W 168 30W 166 30W 164 30M 162 30W

160 30W

— —— — —

1 4 57

56

S5

53
158 30W

Figure 10.~-Average sizes (1lbs) of king crab caught during 1985 foreign fishing oper-

ations, estimated by the NMFS observer program.

30N

30N

JON

30N

JON

30N

JON

¢t



59

S8

57

56

55

54

53

JON

30N

JON

JON

JON

30N

30N

170 30W

6
66

168 30W

56

666

211111122

4

1

166 3J0W

164 30W

22332212215 5

162 30W

160 J0W

111

158 30W

156 30W

59

S8

563335321212 1 3 b3 321220 2 4 |5
6 616634 32242120213242/1 33412d22 3 1 d?- 57
666 6 542 s 656314214252235123333236
666 6 2 6 6 5 236443“2235522432221»
1 | 2233132212431 36 | 21
A4 ! 24/342221121332632A = L se
P 51 l22111244333334873°
1 12101 1 firr112lisazas /a
IR 111 1t eel?2 o~
i T% i N TR I § TS B ; L
’ - 55
i1 ot ttatfi g CF
6 741 ERERE o ‘ Zﬂ‘%
d o
1 I 1113 Code Nos/T
641 1110 o Ta
i Q. 2 >
40 14 ra- -
e, =
5 4-5
9] 6 >5
. = — S i
170 30W 168 30W 166 30W 164 30W 162 30W 160 3oW 158 30W 156 30W

Figure 11.--Incidental catches (numbers/T) of Tanner crab during 1985 joint-venture
fishing operations, estimated by the NMFS observer program.
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Figures 11 and 12 show the distribution of coded Tanner crab catch inci-
dence rates in the joint-venture and foreign fisheries in 1985, Figures 13 and
14 show the distribution of coded average weight data. These data are summar-
ized in Table 2.

Table 2.--Tanner crab average incidental catch rates
average weight/crab (coded).

Excluding
Entire area closed area
Coded Coded Coded Coded
nos/T 1bs/crab nos/T 1bs/crab
Jv 2.6 1.1 2.4 141
Foreign 3.1 1.0 3.2 1.0

Incidence rates for Tanner crabs in joint-venture fisheries fall into
the 1-2 crabs/T category. Rates in the foreign fisheries are in the 2-3
crabs/T category. The average size of Tanner crabs caught incidentally is
relatively uniform at less than one pound per crab.

It should be noted that incidence rates estimated for Tanner crabs for
1985 may not be applicable to the current situation. The 1986 NMFS survey
indicates that the total population of C. bairdi susceptible to trawl cap-
ture more than doubled between 1985 and 1986. The 1985 estimate of approxi-
mately 85 million crabs increased to approximately 208 million in 1986, due
primarily to significant increases in smaller crabs. On the other hand, esti-
mates of abundance of the total stock of red king crabs remained essentially
unchanged from 1985 to 1986.

Reference
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