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Relation between the direction of gilling (direction of
swimming of fish when caught by gillnets) and the long-
term migratory direction obtained by tagging experiment
on salmon distributed in the central Bering Sea.

Tamotsu YONEMORI

(Far Seas Fisheries Research Laboratory)
Synopsis

Many scientists have confirmed that the direction of swimming of North Pacific salmon
(Genus Oncorhynchus) indicated by surface gillnet catches is characteristic by fishing area and
season (Johnsen, 1964; Larkins, 1964; Yonemori, 1967; Saito and Nakane, 1967; Dunn, 1969).
Hartt (1962, 1966) estimated the major swimming direction at a certain locality from the
difference in the salmon catches by the different direction of opening of purse seine net used
to take salmon for tagging release. Japanese fishermen have learned from their experience
that the salmon catch varies greatly by the direction of net setting, and this knowledge is
applied to their practical fishing operations.

As the surface gillnets are suspended in the water without working actively for fish,
catch by gillnet is only dependent on the contact of fish to the net by the motion of the fish
itself. If the fish swim around at random, the catch by net will be proportionate to the density
of fish and soaking time of net, whichever direction the net might be set. If the fish school
move along a certain direction, however, in addition to the factors mentioned above, the angle
of the net to the direction of movement of the fish and the swimming apeed of the school
should be taken into consideration.

Gilling of the fish to net can be considered from two aspects. One is the effectiveness of
the gear due to the direction of net set. This aspect has an important meaning when the fish
school migrate in a certain direction, Another aspect is the efficiency of gear by mesh selectivity
of net for the fish school. On the swimming direction of salmon, the author was concerned about
(1) the relation between instantaneous migratory direction estimated from the direction of
gilling and longterm migratory direction obtained from tagging experiment, and ( 2) the effect
of the direction of net set to the fishing coefficient: and conducted distribution studies of salmon
by gillnet and tagging release by longline aboard the Wakashio-maru, the Fisheries Agency’s
charter vessel operated in the central Bering Sea in the summer of 1969. In the gillnet fishing,

the side from which individual fish are gilled (gilling side) were recorded. On the other hand,
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out of 320 salmon tagged and released, 28 (8 sockeye, 5 chum, 13 pink and 2 chinook) were

recovered, which provided effective data for tracing of migration of each species. In the central

part of the Bering Sea, the Wakashio-maru carried out a distribution study and tagging in the
same way in the summer of 1968. Although no information was available on the direction of the
fish caught by net from the 1968 research, more information were obtained about immature

salmon than in 1969, because the research was conducted in a later period than that of 1969.

This data gave a wider background information for the examination of the result in 1969.

General information obtained from these data are summarized as follows:

1. The following information regarding the distribution pattern of salmon were obtained
from these research:

1) Maturing sockeye salmon (Oncorhynchus nerka) disappeared in this area toward the end
of June, while immature fish migrated to as far north as 60°N in July.

2) Maturing chum salmon (O. keta) were seen until early July, but immature fish comprised
the main body of the catches after July and distributed up to around 60°N.

3) Pink salmon (O. gorbuscha) were abundant in 1969 but fewer in 1968. This was regarded
as a reflection of the abundant odd year cycle in Asian pinks in 1969 and also this might
be because the research in 1968 was conducted after the peak migration period of pink
salmon.

4) Most chinook salmon (O. tschawytscha) were two-ocean-age (+2) immature fish.

5) No coho salmon (O. Kisutch) was caught, indicating very few cohos migration to this area.
2. From the observations of the enmeshing direction to surface gillent which were conducted
in 1969, principal swimming directions were estimated : Sockeye salmon (mainly maturing)
south of 57°30’N in June were mostly moving in a northerly or easterly direction. Immature
sockeye salmon north of 58°N in July were moving to north or northwest: Unlike maturing
sockeyes, maturing and immature chums and also pinks showed a constant westerly or nor-

therly movement; Chinook salmon generally indicated a northward movement.

3. The migratory direction of each species of salmon shown by the relation between release
and recovery in 1969 was generally identical with that estimated from the enmeshing direc-
tion of salmon caught at the same place where the recovered fish was released. Therefore,
it could be concluded that the enmeshing direction to surface gillnet shows a general migra-
tory direction of the fish school in that area.

4. The difference in salmon catches by successive fishing at same place in such manner that
the nets were set across at right angle was examined. This operation was conducted at
four stations, and substantial changes in the number of salmon caught were seen between
two directions.

5. Since it is known that salmon migrate in a certain direction in a given place and season,
the catch results by two gillnet strings which are set across at right angle in the same lo-
cality should be considered for studing the distribution density of salmon from gillnet cathes.
To obtain a more accurate density coefficient, it has been suggested that the average value
or the compound vector should be calculated from the two catch results.

6. The migration rate of salmon is possibly another factor affecting the catch results by gill-
net. Travelling rate calculated from the tagging data was about 25-75 nautical miles per
day for sockeye and pink salmon, and 17-39 nautical miles for chum salmon. Although these
values have a rather wide range, the minimum swimming speed for the fish school in this

area can be estimated from these results.
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Fig. 1. Research points covered by the Wakashio-maru in the summers of 1968 and 1969.
Numerals represent the date of the operation.
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Table 1-1 Salmon catches by non-selective gillnets equivalent to 100 “tan”
in the central Bering Sea in the summer of 1969 and the direction of
fish movement estimated by gillnetting.
Opera‘ ‘ Location Direc-| Catch per 100 “tan” of non-mesh- selective gillnet |Hour
-tion |Date tion T of
No Lat. Long. |of set Sockeye‘ Chum ‘ Pink l Coho 1Chinook| ot-al set
| h m
1 |6.16| 53—36N.175—06W | 180° | 1 1 2 11 06
B B o loofl E 92 (W 83, { W 70 W 67 .
2 16.18| 54—00N.173—30w | 0 20{ w 2ol W 8 { L 3{ W 541121
3 16.19| 55—00N.173-30w | 0° 54{ g Ouaf W 851 { W 83 p2 { W o171 123
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5 6.21| 55—00N.175—00w | 180° 48{ & S3af W Sl { W 88 19 { 5 89100 11 14
6 16.22| 56—00N.175—00W | 180° 21{ = 10811{ & Sy { Ly 3 { &% s54j11:15
7 16.23]| 56—30N.175—00W | 90° 12{ & Waof & W { £ 13 { 199 129 11z 01
8 |6.24] 56—30N.175—00w | 180° 13{ o 100ae{ W o1 { W 8 12 { W &%) 198 |11: 08
|
9 |6.25 | 57—30N.175—00w | 180° | of & SEsif W S3n { Y 8 20 { W30 g1 j10:58
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Table 1-2 Salmon catches by non-selective gillnets equivalent to 100 “tan”
in the central Bering Sea in the summer of 1968.

Opera Location Direct- Catch per 100 “tan” of non-mesh-selective gillnet
-tion | Date ion of
No. Lat, Long. |set Sockeye } Chum 1 Pink ’ Coho \ Chinook | Total
1 |7. 9| 52—30N.177—30w | 210° | Y 0
2 | 7.10 | 54—00N.177—30W | 225° 33 343 5 381
3 | 7.11 | 55—00N.177—30W | 290° 7 345 9 361
4 | 7.12 | 56—00N.177—30W | 170° 20 179 2 | 26 227
5 |7.13 | 57—00N.177—30W | 190° 11 80 ’ 6 97
6 |7.16 | 59—00N.177—30W 90° 8 239 ‘ 247
7 |7.17 | 60—00N.177—30W 60° 4 243 ‘ 247
8 |7.18 | 61—00N.117—30W | 330° 9 2 | 2 | 13
9 | 7.19 | 62—00N.177—30W | 340° 30 | 30
10 | 7.20 | 63—00N.177—30W | 340° 1 19 | 20
11 |7.22 | 62—05N.174—55W | 335° 100 1 ! 101
12 | 7.23 | 60—55N.172—27W | 270° 2 20 2 ; | 24
13 | 7.25 | 57—00N,172—23W 0° 4 ; 4

6, 7 H® Bering i3 —fRICHGERS B2 ThH 205, 1969 FFEI3HFICiFRicEE N, FEMER D, Mot
BELENLIBEATS, BAO4, FHE 2m (6 A30H), F/ABEANS3, & 3m (7TH2H) THL, 20t
DRIBHEAERT2UT, @ 1m PITOHIBIERTH -1, -7, EEGRNG BHICGEETEL
LR OMD N b FRA EIEF IR o,

FfIcO LR EEEIC Ty + ETAMB XY, DMLTHL A 44 FOEGEINT, BTk > TIREIC
MHED, EB509 4 FLODFLTLEZDHBIOBENEDEH 5728, DL EDITERD LKA
INtc, WLV M FOBERIZDEE, MPKEXD 7y I LE2E TOMICITE S FRIDESHTH
C s

DL AT 180° DI 2 b DA L HAILSHBICHEE L bDONEINETHAHD, T TRIE
OFEWITH S EAD K THOOBHRERT D E L, T78bbHEAREIC Ly 3, GHEH»S
Wi TOIEE, ComDEHARILAEXTHZEL, NTZ2OHMAEEL:,

6) BEREKRDG

ARETET « T OMWRNAEZRET 27DICAN LS —DOOEEL FERERKATS 5, CIZH]
WO X HICBHFTRICIEA RO TREINICZIY « TICH LTITEbNI, BALDICHD -7/, RO
ELEThPELSODEIEON, FEWPTITK > TMEICEFONE, ThEDHEDS BIEHIDVINSDIRE
HLICHE VETFICE#RS YT o, RESHION, 1 ~2KO Y o a8é on T, Kks ., 19684113 Disc
BRSO SNz, 1969 FICRBEDTENZ BB HENE S EOERED S HEFED X v %S Dennison
F o — 718 (Floy #1) #®sALshic,

2. BoNIcHR

1) #HEERORKZMNEL

4 1S HADRRE, S R X N7 B A (3o, non-selective gillnets) 1Tk 3 &1F « T DOHH
FEORRENE 1-1, 12BIUK2-1, K 2-21R&EN T3, 1969 FEDOHAIZ 6 HtrE BLU 7 Ani¥
ICERE N2, 2RICHZ 7 F=20E SN, vaFr o= 3R LADEETZNITR
WTW 3, 1968 4EITi3 1969 4E L 0 AR BZ W7 H 9B LD 25 H % TOMICHAEDITSHIcAS, 1969
FE LR HRMIC Y oYy OFERMSEBEIREINTED, #7577 b~ RBIFALEA SN >T,



Bering JiiRERIC 3T 5 S - 40 REFMICHT 2 VAN
(R sk Jr ) & ERSER & 0 15 5 e BIRMELE Fn & OB & 57
BT ELOIC, T - FTORMBTITINBORBHMNOZBIINEYRENVIESLS EEZ NS, L
L, 1969 4 & 1968 DO FHEFER O LA LA 05E T, TN I TRAHPIIONBLDTRIRID I
FAE L7z population DXEARBLTNEEDTHAH EEZ NS MEDBEOEYFENLEFT— 205

160E 170F 180 170W
I 1

Chum
Pink

D Chinook

Area of circle equivalent
to 100 fish per 100 "tan",
é e 0 2
S ntepye

o
/ ] 1 . ] | L |

Fig. 2-1. Salmon catches by non-selective gillnets equivalent to 100 “tan” in the
central Bering Sea from June 16 through July 13, 1969. Area of circle
reprsents relative size of the catch. The direction of the net set is shown
by the bar mark.
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Fig. 2-2. Salmon catches by non-selective gillnets equivalent to 100 “ tan” in the
central Bering Sea from July 9 through July 25, 1968. Area of circle re-
presents relative size of the catch. The direction of the net set is shown
by the bar mark.
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Table 2-1 Age, length and maturity of sockeye salmon caught by non-selective
gillnets in the central Bering Sea in the summer of 1969. Figu
parentheses represents the mean fork length.

re in

6 Hihic RiZc okiBAEED 7 AL

__g sl Location \\\’ Age composition (9¢) and mean fork length (cm) I:I)?'
&= ate\ Lat. Long. M 1-1 | 2e1 | 1-2 | 22 | 103 | 2-3[3-3 w0
1 16,16 5336 1750w maturing R 99
. }54~00N\173—30w,{‘r‘jr;‘;?§i . 14(58. 0)65(61. 2) 9 g
36,19 55 00N.173 qowMINEE UG48 1G4 3062 3)1762.3) %
1620 5500, 173 sow matuing | 14(53. 0] 43(63.0)29(59. 5) 8 7
5 |5, 21 55—00N  175—oow|PRtcing 46(57.0)| 32(55.3)  9(64.5)14(64.0) 100 4
6 |5.22 56—00N.175—oow meturing a0, 0y 22558 19067 1) 365.013(67.5) 7 21
7 |6.23 56301 1750w maturing 98(57.7)| 33(58.5)| 28(63.3)11(63.0) 100 1q
S 6,20 56 30N .175 powMIUENE 7(56.0)| 43(57.0) 7(59.0)22(62.3) I
9 1625 57301 175 —cow maturing 8(59.0)| 50(57.3)| 25(67. 0)17(62. 5) 100 o
10 |6.26 57038 173—prw|maturing 11(56.0)| 22(57.0) 67(64.5) 100 4
11 | 6.27 58—00N ,174—0ow|maturing 28456, ) S5 3) =
13 |6.29 [58—30N.176—05w|naturing Iga62.0) =
14 7. 158—00N175—00Wang | oo (liaiog 0y o s 7
16 |7. 5|50—00N.175—oowmaturing 20(56.0)| 60(49.0)| 20(56.0) 100
18 |7. 7[59—30N.178—0ow|[n2turing 100(53. 0) 100 !
19 |7. 8 59—00N 178—30W joertin€ 57(51.0)| 43(47.0) 100 7
20 |7. 9 58—30N 1730w atcing 12050.0) 3865, DRI
21 |7.10 58—00N 177 —0ow R turing 75(37.0) BN B
22 |7.11 58—00 N 177—00W {oamt o€ 23(28.0)46(33. 0) 8(50.0) R 7 ®
23 |7.12 58—00N\178—30W?£;L;?§§e 100(55.0) 100 !
24 7-13158-*OOP‘~178‘*30VViﬁfﬁiﬁ?ﬁﬁi‘27<32.4)43<34.4) 19(45. 6) 10(47.0) 100 22
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Table 2-2 Age, length and maturity of sockeye salmon caught by non-selective-
gillnets in the central Bering Sea in the summer of 1968. Figure in
parentheses represents the mean fork length.

.% & Ty Location x\ Age composition (93) and mean fork length cm) hi(f"
2” | Lat Long, Matﬁ;tyAge 1-1 ] 241 1-2‘2-2' 1+3 | 2.3 ‘3.3Sumsa§é
. ’“0 54—00N 177 —30W | WiEing. 30(37.0)|30(47. 0)}30(50. 0) e & 9
3 |7.11|55—00N . 177—30W ﬁ;‘;‘?&‘i - 0)25<51-0) 5y
4 |7.12 56—00N.177—30W ?rfxg;ffe 13(29.0)/12(35.0)/62(50. 0){13(52. 0) 100 8
5 |7.13/57—00N.177—30W {ﬁ;‘;ﬂfi 20(35. 0)/40(35. 0)|40(46. 5) 100 5
6 |7.16 59—00N177—30W gﬁiﬁt:;;gi 43032, 0)l67(35.0) o 3
7 |7.17|60—00N 177—30W[maraiing | o o leias o) o 2
10 7.20 63—00N,177—30w|maturing 100(68.0) 100
12 |7.23|60—55N . 172—27w|aturing 100(61.0) 00

|
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TRRADESDERMICE By, K, RAHROHEE (100 KXY b iR < ARDOEIE) » 2IcE
{1 -TWB, #6-T, THICARE, v oWy Op#IZ Bering fErhiifn o, e Tl #E CES
AP, ZEORICKKRESEHICTE NS EBZNA LD,

RAEDOH TS ROEHDO b D13 4 FH (0-3) BEKRT, HTO5F 0.0 dAENLZBECRKHDO LD
23 F A (02 DEENENEAIED > T3, T RKAbERE BOMRHO O MRNESTH 51
MAEb-TW3, 234 (0:1) P L7 AHADKETIE 60°N £ TLLASNKEL, ThH6DZ &
REmIZE, 20 ThbEAAMAIREHMOEEETE S CEERELTNEHDTHA D,

Fi, N=¥r [k FEUESDOLOTHRBAMTEARICHNT, AEINIOEVIBEIRSATH
%o
iii) #57 b= X

HTTFTADTNTH2TMH (01 THREATIDT, TOFET RESNICTNTOHT 7 b7 ADE
HETH -7 C ERHEET /T, 1969 FICKFELTHBESNACH T 7 P ADVEEKRER K40DED T
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Gonad weight of immature sockeye and chum salmon (from TAKAGI, 1961)

season
i N lat. May |ear. June|mid. Jane|lat. June|ear. July mid. July lat. July
species sex S
fove |female] <15 | <15 | <2 | <0 [ <% | <5 | <5
sockeye
Imale | < 1 (< 2| <3 |=3|<3|=<5]|=<:5
Lo ffemate] <10 [ <15 [ <15 =2 | <5 <5 | <5
chum
Lma1e§1 < g | = gl E B E 3l 5| £ 5
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Table 3-1 Age, length and maturity of chum salmon caught by non-selective-gillnets
in th central Bering Sea in the summer of 1969. Figure in parentheses
represents the mean fork length.

; Age composition (9g) and mean fork
-(zi)e;a Date Location l\m leggth ((En) 6 No. of
o. Lat. Long. ity 01 ‘ 0-2 { 0+3 ) 04 (Sum sample
1 | 6.16 |53—36N.175—06w | naturing 100¢60.0> et
2 | 6.18 |54—00N.173—30w | jnaturing 100¢55. 2> W1 5
3 | 619 | 55—00N.173—0w | maturing 8(55.4)) 80(59. )| 12(63.0) 100 | o
4| 6.20 | 55—00N.173—30w | Maturing SOSR) e 2l
5 6.21 | 5500N.175-00W ?rfégrtiélrge 11(53. 00| 89(59.0) 1(& 10
6 | 6.22 |56—00N.175—00w | Maturing SORED.0 2odhr.0 10 g5
7 | 6.23 | 56—30N.175—00w | [aturing R I
8§ | 6.24 |56—30N.175—ow | maturing ey AT S g
9 | 6.25 | 57—30N.175—00wW | naturing ST | By | 100 | 19
10 | 6.26 |57—03N.173—21w | jRaturing AT, BRLTE . ‘ 6
11 | 6.27 |58—00N.174—oow | Maturing BRGHR | S8 U610 it
12 | 6.28 |58—45N.174—4ow | Maturing LO0%6L.8 0
13 | 6.20 | 58—30N.176—05w | maturing 0GR T0 | 190
14 | 7.1 |58—00N.175—00w | jpaturing 28(a2.50) L. 03 X ¢
15 | 7. 4 | 59—00N.175—0ow | Mmaturing aiEeN L | % s
16 | 7.5 | 60—00N.175—0ow | maturing SE. L) WG | 1001 1y
17 | 7. 6 | 60—00N.177—30w | [maturing BACag. S ML el
w10 e | BRE | pEREes 8
19 | 7.8 |59—00N.178—30w | Mmaturing | 7RCha-T3) B0G60.35 | 103‘ 21
20 | 7.9 |58—30N,177—30w | jnaturivg e 70(58-3>i 2 o
n | 70 | s conarcow | T | oSG soen) oo B g
22 | 7.11 | 58—00N.177—00w | [Ratuting 10(36.0)'\ %EZ%% 1%25(5)3 ‘ gg‘ L
| r oo | Tt SR GRS o By
24 | 7.13 | 58—00N.178—30W | TARRE v R - T

1969 FIC 1 7 7 b= 2DE W MED REER SN/ DI L, 1968 FEICIIFRA L HWTH » 72, HRIBET B KD
IC19695ED C DKIBRD H 5 7 b = ZADFRAEHBAMNEELTED, TYVTORANNE ETE56DTHHT L
ERELTND, TITDOHF 7 b= ZAFAEEEICERUKENSE <, BEEICENC E, BXU 1968 FOH
ERMDA 5 7 b~ 2O YKIBA DO L D 5 TBN/cC &5, BEDH T 7 b~ ADEERBDHED
KBS h7c b ERREN S,

iv) = %2 J R ¥
FESNIRENIE <A A7 DESBLUFHHBERES DBV TH -1, TNHOBEEHNLET BT,
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Table 3-2 Age, length and maturity of chum salmon caught by non-selective-gillnets

in the central Berimg Sea in the summer of 1968.

represents the mean fork length.

Figure in parentheses

[ : E Age composition (9§) and mean fork | No.
%poe;a» . Location N ‘ length (cm) ? \ of
No. Lat. Long. Ma::}ége‘ 0-1 ‘ 0-2 l 0-3 ‘ 0-4 ‘ Sum \sa;-‘e
. " maturing 1055.0) | 1(60.0) 2
2 | 7.10 | 54—00N.177—30W | jiyimature |61(31.1) | 35C44.5) | 255.0) og | 81
| . maturing —
3 | 7.11 | 55—00N.177—30W | jyimature |72(32.6) 250,41 304909 00| 76
L i maturing 2(49.0 4(62.3) 6
4 | 712 | 56—00NI77T—30W | smature |73(32.4) Tl sae o i
o > maturing 8(55.0 8(64.7) | 8(62. 24
5 | 7.13 | ST—0ONI77—30W | immature |10(33.3) [45C47.1) | 21¢52.3) 76| 4
w i maturing —
6 | 7.16 | 59—00N.177—30W | jimature |34(33.3) 35019.2) | 11651.6) 100 | 8
. o - maturing 56. 1
Z 17| 60—00N.177—30W | jymature | 27(34.0) 3017.9) | 1562.6) | 155,00 98 &
S - maturing 59.0) | 33(58.0) 66
8 | 7.18 | 61—00N.177—30W | ;oo ture paro ueLy| 6
| e - maturing 20(58.3) | 13(61.0) | 7(60.0 40
9 7.19 62—00N.177—30W " 33%48.1) 27%563) ) ! 60 17
1 - maturing 12(59.0) | 38(63.7) | 13(65.0 63 ‘
10 | 7.20 | 63—00N.177—30W | R EUTE 7655 2| 9
o . _ ey | maturing 58.0 2
11 | 7.22 | 62—05N.174—55W \ jrirmaure | 9(33.5) | 80048, 89 o34.6) 98| »
- - maturing 30C61.8) 30
12 7.23  60—85NMT2=2TW | jmature 60(49.5) | 10(53.0) 70| 13
] w maturing —
13 7.25 | 57—00N.172—23W immature | 80(35.0) | 20(47.0) 100 5
Table 4 Length of pink salmon caught by non-selective-gillnets
in the central Bering Sea in the summer of 1969.
; Mean
Operatisn Date Location fork Stan.d. i Feg
No. length devi. sample
2 6.18 54—00N,173—30W 46.9 +2.39 10
3 6.19 53—00N.173—30W 47.4 +3.33 41
4 6.20 55—00N,173—30W 48.9 +4.00 64
5 6.21 55—00N.175—00W 48.4 +2.82 34
6 6.22 56—00N.,175—00W 49.9 3,91, 21
7 6.23 56—30N.,175—00W 49.0 +3.45 i
8 6.24 56—30N,175—00W 50.2 +2.9 102
9 6.25 57—30N.,175—00W 47.6 +3.79 15
10 6.26 57—03N.173—21W 48.6 +3.04 24
11 6.27 58—00N,174—00W 47.2 +4.05 54
13 6.29 58—30N.176—05W 44.5 %=2.50 2
14 7.1 58—00N.175—00W 45.3 +92.36 3
15 7. 4 59—00N.,175—00W 49.0 +1.41 5
16 7. 5 60—00N.175—00W 48.3 £3.71 33
17 7. 6 60—00N ,177—30W 45.0 +3.46 15
18 7.7 59—30N.178—00W 48.1 £2.33 66
19 7. 8 59—00N.178—30W 47.3 +3.11 124
20 7.9 58—30N.177—30W 46.8 +2.20 17
21 7.10 58—00N.177—00W ! 45.6 +£2.58 25
22 7: 11 58—00N.177—00W | 46.0 +3.'82 10
23 7.12 58—00N,178—30W 44.3 +2.43 13
24 7.13 58—00N,178—30W 46.7 +1.76 39
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Table 5 Representative age and length of chinook salmon caught by non-
selective-gillnets in the central Bering Sea in the summer of 1969.

. Age composition (%) and
Operation| . . Location mean fork length (cm) No. of
No. 1.1 12 13 sample
3 6.19 55—00N,173—30W 50(33.2) 50(58.3) 12
5 6.21 55—00N,175—00W 17(30.5) 75(52.4) 8(71.0) 12
9 6.25 57—30N.,175—00W 56(32. 6) 44(54.0) 9
21 7.10 58—00N,177—00W 100(51.9) 7

2) FREFHEICET 28 - T OORHD SHEE SN2 RO

1, 5) KBWTHBAIHET HE L EHELTO BOEKXKAMIZIR I-1DEY TH -7, 1L 21T E92
ERBEINTVBIEEA, EAm-> Tk LicEBbs s 2% 2 5Dk txRLTVS, £33 ITIR
BREICERBAESICBT 2 £ 2k BRHITRENT NS,

N=H4r 3 6 Ah B KT AIO 57-30N RIFg O AR TR S A & OilEbk AR LT3 (K3-1D. [Al—Hb
A TER L TITR - 2 EADOEME A (55-00N, 173-30W icB T 6 H 19 H, it ; 6 B 208, HEEH
4% X T 56-30N, 175-00WicH T 6 A23H, HPELA; 6 A24A L) »oFonkEReinss s
&, ZNoOMETO BEOMEXKGMIZ MEDEKRNZ P Y3 EHFANCGEN S D & #HEE NS, Al
2.D.1)) 0&EY, THoDOXR=HFrZELLTHRBABIVE-TNE2dDTHS, 6 HODKRLD 7 HORi{E
BT B58° NLILOHIA TIZ, N=H4 ORI D 1 - 1o B FE7E 2%k IRILE 72 EPEHAITH - 72,
COHRITIRETORAMEE ST NIcH, FRUIREEL S K- Tz, 2D &iF, REMEMBEZE|C Bering
WEBNTD, LEFTEAMAET LT E2EKTEDTHA D,

va Y IR SRS PE IR0 LAk & ok A AR Lic (K3-2), [Al—HiE Tkt L TfT
18 o o A5 BN (55-00N, 173-30W ; 56-30N, 175-00W ; 58-00N, 177-00W ; 58-00N, 178-30W) 7#>5
ZONIEREAKRT 2L NS OHBHIILA S IANCHER LIcTH A D T EERLTNW S, FidBO@ED (2.1
i), DL LB TALAZTO Y o ¥y DIRALRRBBTH 725, ZORIRIOKBICE T 5 v ayyr
MABDEKFMERTSDTHAD. LrL, 7TAPMAICAHLNZREADEEOE ARG B L CHEE
7346 72 3L M OBk AR LTV D, DT EF ¥ a iy ORKANE 2R Tldkfia & FRETEHE
EVONELILETHMET 2T EAREL TS,

HF57 bwRb vy EEA SRR PES D LAk & ok i AR L (K3-3),

<R ) AT DRERBRBDEDL s ez b 2 ontclEbk Fnid—Ricdbi & Th -7, L, N=¥
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1966) MEABRL TS, B - EIIEBRMEIC X2 DPORREZEZMAY, Lrd, TaADNERLAKIHAEIEAEH
FRISCGRE ST b, - T, FELUTHRBABDHARLEL >TED, X=¥r - va¥fr-n57
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Fig. 3-1. The direction of short-period movement of sokeye salmon estimated from
gilling side of the net in the central Bering Sea in the summer of 1969 and
the direction of longer period movement indicated by the sockeye salmon
tagged in the same area.
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Fig. 3-2. The direction of short-period movement of chum salmon estimated from
gilling side of the net in the central Bering Sea in the summer of 1969 and
the direction of longer period movement indicated by the chum salmon
tagged in the same area.
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Fig. 3-3. The direction of short-period movement of pink salmon estimated from
gilling side of the net in the central Bering Sea in the summer of 1969 and

the direction of longer period movement indicated by the pink salmon
tagged in the same area.
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Fig. 3-4. The direrection of short-period movement of chinook salmon estimated from
gilling side of the net in the central Bering Sea in the summer of 1969 and
the direction of longer period movement indicated by the chinook salmon
tagged in the same area.
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Table 6 Nunber of salmon tagged in the central Bering Sea in the summers of 1968
and 1969. Figure in parentheses represents number of salmon recovered.

- Location No of salmon tagged (and recovered)
ate
Lat. Long. Sockeye ‘ Chum ’ Pink Coho Chinook | Total
1968
7.1Q 54—00N.177—30W 67 67
7.12 56—00N.177—30W 86 74 93
7.16 59—00N.,177—30W } 1. 18(2) 19(2)
7.19 62—00N . 177—30W 1 1
7.22 62—05N,174—55W 9 9
7.30 56—02N.179—09E 37 37
7.31 56—01N.177—00E 13 7D 20CD
Total 1 231(2) 14C1) | 246(3)
1969
6.18 54—00N.173—30W 9(2) 6 5(1 20(3)
6.19 55—00N.173—30W 1 3D 41D 2 10(2)
6.20 55—00N.173—30W 41D 2CD 3 9(2)
6.21 55—00N.175—00W 7(3) 2 2 1 12(3)
6.22 56—00N.175—00W 402) 1 7 12(2)
6.23 56—30N.175—00W 5C(1 12C1) 10(3) 3 30(5)
6.24 56—30N.175—00W 2 3 16(3) 3D 24(4
6.25 57—30N.175—00W 2 8(3) 3 13(3)
6.26 58—00N,174—00W 3 7 10
6.28 58—45N.174—40W 2 1 3
6.29 58—30N.176—05W 1 3 2CD 6(1
6.30 58—29N.176—10W 10CD) 3 2 15C1)
Ts 12 58—05N.175—10W 10CD 14 24(1
7. 3 59—00N,175—00W 2 2D 1 5D
7.4 60—00N,175—00W 1 1
7.5 60—00N,177—30W 1 3 4
7. 6 59—30N,178—00W 1 5 1 7
7.7 59—00N.,178—30W i 2 8 11
7. 8 58—30N.,177—30W 12 10 3 25
7.9 58—00N.177—00W 8 5 7 20
i il 58—00N.177—00W \ Ja 1 12
7.12 | 58—00N.178—30W | 2 13 4 8 27
7.13 58—00N.178—30W 4 9 5 2 20
Total 35(8) 114(5) | 121(13) 50(2) | 320(28)




Table 7 Recovery data of salmon tagged in the central Bering Sea in
the summers of 1968 and 1969.

Gonad

Type of tag, Grains D a‘t e Location ) Age at| Fork length vljzd;,t S|
tag No. Release |Recovery Release Recovery release | Rel. l ReCOV: | zac o,
Disc, H2345 | Chum 68. 7.16 | 68. 7.18 | 59—00N.177—30W |High-Seas, 58— 22N.178—15W 0.2 48°™  47°™ 1.88 3 3
7 H2360 4 68. 7.16 | 68. 7.17 | 59—00N.177—30W |High-Seas, 59-—36NN.179—03W| 0.2 49 49 1.3 ) 3
” H2415 | Chinook | 68. 7.31 | 69. 7.13 | 56—01N,177—00E [High-Seas, 59—31N.,178—00E 1.1 47 53 1.8 ? 16
Tube, K2455 | Sockeye | 69. 6.18 | 69. 7. 9 | 54—00N.173—30W |Kvichak, 58—48N .157—12W| 1.2 55 57 — 3 —
7 K2456 4 69. 6.18 | 69. 7. 1 | 54—00N.173—30W |Nak.-Kvichak,58—52N.157—08W| 2.2 60 — — | — —
7 K2491 4 69. 6.21 | 69. 6.24 | 55—00N.175—00W |High-Seas, 54—13N.176—11W| 2.3 58 60 2.8 5 45
“ K 2503 8 69. 6.21 | 69. 7.12 | 55—00N.175—00W [Nak.-Kvichak,58—34N.157—10W| 2.2 53 60 — ? =
t K 2504 = 69. 6.21 | 69. 7.10 | 55—00N.175—00W |Nak.-Kvichak,58—52 N,157—08W| 2.3 65 62 - Q —
4 K2511 4 69. 6.22 | 69. 7. 9 | 56—00N.175—00W |Nak.-Kvichak,58—34 N,157—10W| 1.2 53 54 = ? ==
7 K2520 = 69. 6.22 | 69. 6.27 | 56—00N.175—00W |High-Seas, 56—08N.178—30W| 2.3 62 64 32 5 4
7 K2525 4 69. 6.23 | 69. 7. 1| 56—30N.175—00W |Naknek, 58 —34N.157—10W| 2.3 60 62 = ? —
u K 2474 | Chum 69. 6.19 | 69. 6.25 | 55—00N.173—30W |High-Seas, 55—40N.176—05W| 0.3 58 60 2.6 ? 250
7 K 2484 4 69. 6.20 | 69. 7. 1| 55—00N.173—30W |High-Seas, 57—00N.178—05W| 0.3 59 61 3.0 ) 93
“  K2535 “ 69. 6.23 | 69. 7. 56—30N.175—00W |High-Seas, 57—09N.169—55E| 0.3 63 65 3.5 Q 350
g K 2654 e 69. 7. 2 |69. 7.20 | 58—05N.175—10W |High-Seas, 58—52N.167—40E 0.3 65 68 4.5 3 235
4 K 2626 4 69. 6.30 | 69.10.16 | 58—29N.176—10W |Iwate,Honshu,40—07N.141—48E| 0.4 62 75 3.2 — —
7 K 2467 | Pink 69. 6.18 | 69. 6.21 | 54—00N.173—30W |High-Seas, 54—36N.175—20W| 0.1 49 = 1.2 — —
“ K 2475 “ 69. 6.19 | 69. 6.25 | 55—00N.173—30W |High-Seas, 57—21N.177—53W| 0.1 54 51 1.8 k) 75
7 K2481 . 69. 6.20 | 69. 6.27 | 55—00N.173—30W |High-Seas, 56—08N.178—30W| 0.1 54 56 1.8 5 110
7 K2523 “ 69. 6.23 | 69. 6.27 | 56—30N.175—00W |High-Seas, 57—46N.177—28W| 0.1 53 53 1.8 5 80
7 K2530 ” 69. 6.23 | 69. 7.14 | 56—30N.175—00W |High-Seas, 59—00N.167—00E| 0.1 50 == = = =
4 K 2532 4 69. 6.23 | 69. 6.26 | 56—30N.175—00W |High-Seas, 57—43N.177—13W| 0.1 50 52 1.6 3 75
% K2561 d 69. 6.24 | 69. 6.26 | 56—30N.175—00W |High-Seas, 57—43N.177—13W| 0.1 51 51 1.8 ? 85
“ K 2568 “ 69. 6.24 | 69. 6.28 | 56—30N.,175—00W |High-Seas, 58—20N,177—41W| 0.1 52 54 1.9 8 135
i K 2574 “ 69. 6.24 | 69. 6.28 | 56—30N.175—00W |High-Seas, 57—24N,177—54W| 0.1 50 50 1.9 3 63
4 K 2579 ” 69. 6.25 | 69. 6.26 | 57—30N.175—00W |High-Seas, 57—43N.177—13W| 0.1 48 49 1: 5 ) 60
4 K 2580 ¢ 69. 6.25 | 69. 6.28 | 57—30N.,175—00W |High-Seas, 58—20N.177—41W| 0.1 47 47 1.2 ) 65
” K 2581 4 69. 6.25 | 69. 6.26 | 57—30N.175—00W |High-Seas, 57—43N.177—13W| 0.1 50 51 1.6 Q 63
“% K 2658 @ 69. 7. 3|69. 7.18 | 59—00N,175—00W [HiSh-Seas, 59-—31N.,178—00E 0.1 51 53 1.9 3 110
£ K 2555 | Chinook | 69. 6.24 | 69. 6.28 | 56—30N.175—00W |High-Seas, 57—24N.177—54W| 1.2 a7 58 2.2 ) 14
7 K2611 @ 69. 6.29 | 70. 6.26 | 58—30N.176—05W |High-Seas, 58—13N.178—38W| 1.2 54 71 4.8 5 10

99

#
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