FT—u—&BWray s (Oncorhynchus keta) @

BRI BT B DFRAT

2007 3 H  WgpreAmBREEr o0 56730 JUKET-
RHEHE BIHE2HR

X—U—K:F—xual—, vati, BJIER, FIK
1. FFim
Y% (Oncorhynchus keta) 3)I| THEFENT-%, WHTHREL, KT D ELEINDZD
WZAEENTIIN (B ~RoTL %, ZHER)IEYFEE WS, BEENZE G, FEIERH
DT a Y OREATENE, KEOEEZZT L EARRINTVD, Ll o7
BBV TOEETH Y, BN BN E9 25 F TOITENZ OV TOE RITD 720,
AWFFETIE, T—#a B =0 LNTKE - KET — X 2952 & T, RFEOW)I
KOEEOREZVENTOITENZ L VR L, 1TENCREL 5 2 DBREZER 28 5z
THZEEANE LT,
2. FREHIRE L OERFIE
SEOFHEDORIGR L Ieo7201F, AFRO=ZERFETHDL, ZOWRIZIE, HFEBLHIZ9
APBEE 1 Az et BRRJIEYREZ1T 5, 2003 410 A, 12 A, 2004 4 10
A~12 AD# 5 » A=, KEEBWN THiE L7 25 fl{RO > a7 ICRE, BRE/KE
EELGRT DT — = E 0T R Lz, 11 ERO 5 B 4 EERPITTR S, Z
DT =X TN 21T o712, £z, BRI OUEKOKIE « oy OFEE RS 5729
(2, B SEER & AT L QBN O STD Bl H1T-> 72,
3. REBIOELE
WK AR L OBREEAKIE ORI Z b D, S atr ofTEi%d 3 BB L=, (1) Bk
T, WINOEERLEEITENZEV KT L9 Icko72 (K1 (1)), 10 HE~11 A¥IH
DEGENE, KIRBE DB SV TWZ 2 DIZERERENIZ W, 17CH 6 13 CE TKRIES K
SR T Lz, —F, 12 AWIAIOLGAR, SHEMIZIZE K Thocow, HhEB#Ehz
T2 THREZRKEZLITERD SN2 oTz, BIAICL2EWNEH D OO0, SHiEBE)
ZHEENAT > TV 720, TERKIEIL 50 m~140m &H7- 0 £ THE L7z, R KIEIX
60m LI TH -7z, (2) BRICHEA L EEbD v ed7iE, REIC 10m LIEORE
FHTICIET 2 X 912720, A TR LN & 5 R ETENI I Th R 2o 72 (1K 1(2)),
BN CITBER R RIIE BT RE S D £ 912720, 10m L& CTOMEMEIL 80% %
Mz 7, EHEROKEIXOTROMEE D bm LR TH Y, B CTOWRKGE & 2 &
HEIZEL s> Tz (Mann-Whitney U-test, p<0.0001, # 3-1), &N TOERE/KIE
1%, WHOKENREBITIZIZRE SN TV EICH b 53, 2~3ColE CHEIZLET 5 X
Nl EIfHEDORBIZIE 2~3COKFEHNRIBREAR (7ar b)) b0, vai
FiE7 ey MBELORE Z AFRICHEBEIITER L TV BRI B 2Tz, £, £E
OKIEN TR LY LKL R FIRBSN R b7, ZHUTIBENEE AT DEKIE O
JIKIZEk b & Ebihs, (3) vy MEETOKEBEO®%, > ad Iz Ao
7= (K1 (3)), WERAKEITITRE RZICIZA LN -T2, KESENE R TELY K



& KT L7z EOBAKIRITES - WIZH AR e BB 2 7R L7222 b bARIR 2 #Er L7,
ATy RN AY, F)INCHRE L T\l &2 b, TN O iRl
WOAKEITONTNOEE TS 4m L ThHh o7, TNHD T Enn, v uad NI AS
ERIBMHITICHIET D2 L BNbo o,

% ZTIRIZ STD BT — 2L > TR LN KEBENOKIB L T —% &vatr
DATENZ L LT, A DKIR - o OENfZ LD L, KENOEKEE TIEE T
Hoto, BRIZBWTIL10 A TIEHEALRUC LS ez R Lz, —J5. 12 A TIEFFIC
10m LA CKIR E MM T L, 4k & B2 2EmA R S, WITKIR - H5 DKFE5y
iz lnE, BANTIHEKE - KESS, B CIEEAKR - @Yy, EhoTuniz (K 2),
RIS O AT CIRKIR - RIS o KR R oz, 202 ENBERNITEWTIE, ik
OFAZ LY, BEMITIEAKE - BESOKPHE SN TWDE Z ERRENTz, ULEn
5, VAIIBNTERBMIABIIT SRS, KEOEZT TR, HOBEOE LK
LWt EZX LN,

INLDOZ LD, vadIIIERNICBWT, REBIZHHM L TODIIIKERE LT
B EDRBRENT, BNICET 2 ERBEMI COMBERIBELST, B 0IREDK
WAETERTHZLICLY, WINZDIFEDERIORKNZZETERT 21T TCND I &%
RLTWD EEZXLND, BRNEEIZIA L TWDEJIKE, a7 B3N k5]
DI RZBIERHE OH 2RI L, e rbEiihzfAL WL EEZLND,
I 6T, e riEE, SUKIRAET TITEI AT 2 25, W I B> @R T, &REE
KIERHZ EH L TWD Z ERfEREIN TS (HF, 2000), ZOZEnbh, BENIC
BWTIIKIEE & HICEMREL a7 OITEICEE 2 &HEZRI-LTWDHEFE XD,
L7228 > T, BNICHRATDIIKOBEENL, a7 ORIEIFTENC X b TEER
MEZEDTND EERD,

1558 X 29EWNRIEIZII1T DKM (fE) LHisrsrti OF)

1200

aey
B 1afEpkoOKRER (B) LBREKIR (T) ORRIIT—4
(1) ®4, (2) BN, (3) WY 5,
27 3R
Tanaka H, Takagi Y, Naito Y (2000) Behavioural thermoregulation of chum salmon

1200

1200 000 o
2003/12/10 2003/12/11 2003/12/12

during homing migration in coastal waters. Journal of Experimental Biology
203:1825-1833






The Analysis of Homing Behavior of Chum Salmon (Oncorhynchus keta)

by using Data Logger
March 2007, Marine Life Science and Environment, 56730 Reiko YAGI

Supervisor; Professor Nobuyuki MIYAZAKI
Keywords: data logger, chum salmon, homing behavior, river water

1. Introduction

Chum salmon (Oncorhynchus keta) are born in a river, mature in the ocean, and return to their natal
river to spawn. This is called the homing migration. In the previous studies, it is suggested that the
vertical movements of chum salmon during homing migration is effected by the ambient water
temperature. However, this behavior is during the coastal period, and the behavior from inside the
bay to the natal river is still insufficient of knowledge. The aim of this study is to discuss the
behavior of chum salmon inside the bay, by analyzing the data of temperature and depth took by
data logger, and to reveal the environmental factor that could affect the behavior.

2. Study Area and Methods

Study area chosen for this study is Sanriku coast of Iwate Pref. Adult chum salmon return to this
marine area from late September to January. The experiment was held in October and December
2003, from October to December 2004. The salmon were caught using trap net in Otsuchi Bay, and
25 individuals were released in Otsuchi bay after attaching data logger, recording depth and
temperature. 4 individuals were recaptured in the river out of 11. These individuals were used in the
analysis. Also, to understand the water temperature and salinity of sea water in and outside the bay,
STD observation was held alongside the releasing experiment of chum salmon.

3. Results and Discussion

From the time variation of swimming depth and ambient water temperature, the behavior of chum
salmon was classified into 3 groups. (1) During outside of the bay, every individual made vertical
movements (Fig.1) . During late October to early November, the water temperature changed from
17°C to 13°C along with the vertical movements. On the other hand, in early December, the water
temperature became vertically equal. Consequently, the change of water temperature became small.
Since chum salmon made frequent vertical movements, the diving depth ranged from 50-140m, due
to the month of experiment. The mean swimming depth was less than 60m. (2) After entering the
bay, chum salmon gradually shifted to the surface area within 10m, and did not made vertical
movements as seen during outside the bay. Since the swimming depth was limited to near the
surface area, distribution frequency within 10m became more than 80%. The mean swimming
depth was within 5m in every individual. The swimming depth became significantly shallower
compared to that of outside the bay (Mann-Whitney U-test, p<0.0001). Though the swimming
depth was limited to the surface area, the water temperature made frequent change in the range
between 2-3°C. There was a horizontal temperature gradient between 2-3°C at the surface near
baymouth (front) , and chum salmon seemed to move in and out of this front. Also, the adverse
change of water temperature between surface and lower layer was observed. This is thought to be
the river water flowing to the surface of the bay. (3) After the horizontal movements near the front,



chum salmon entered the river. There was no big difference in swimming depth, but the water
temperature became much lower than the previous period. The water temperature showed gradual
difference compared to the previous period, but still remained low. This is probably because chum
salmon entered and stayed in the river. The maximum swimming depth during this period was less
than 4m in every individual. These results showed that chum salmon stays near the surface area
inside the bay.

Then, STD observation data was analyzed to compare the water temperature and salinity inside
and outside the bay. Both water temperature and salinity were nearly equal outside the bay. In
October, similar pattern was observed inside the bay. In December, both water temperature and
salinity became lower near the surface within 10m than the lower layer, and the adverse change of
water temperature between surface and lower layer was observed. With either month, inside the bay
showed low water temperature/ low salinity, outside the bay showed high water temperature/high
salinity. Water district of low water temperature/salinity was observed especially near the river
mouth. From these results, it showed that freshwater is supplied to the surface of the bay by the
flow of river water. Therefore, it was considered that chum salmon was experiencing not only the
change in water temperature but also the change in salinity during the horizontal movement near
the surface inside the bay.

These results suggest that chum salmon was experiencing the river water flowing to the surface
inside the bay. The frequent difference of water temperature near the surface inside the bay is
thought to be showing the behavior of osmotic control right before entering the river, by moving
through the different salinity water. It is suggested that the river water provides the place for
osmotic control, and chum salmon is also using this. Furthermore, chum salmon usually avoid high
water temperature, but it is reported that in the individual which was caught in the river, the water
temperature became higher (Tanaka, 2000) . From this fact, not only the water temperature but also
salinity affects the behavior of chum salmon inside the bay. Consequently, the function of the river
water flowing to the surface of the bay is very important for the homing behavior of chum salmon.
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Fig.1: The time series of swimming depth (upper) and water temperature (lower)
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