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Notes on the Blood of Masu Salmon (Oncorhynchus masou) during
Up-stream Migration for Spawning, with Special
Reference to the Osmoconcentration

Tatsuro KuBo

Abstract

The seasonal changes in osmoconcentration and some other characteristics of
masu salmon blood during up-stream migration were studied.

At the beginning of the migration when the fish stay in the lower part of
a river, the freezing point of their blood is slightly high, but it tends to decline,
as the season progresses and the fish ascend the river. Then, a temporary rise
in the freezing point of blood occurs in the fish whose sexual products are de-
veloping in preparation for spawning, and finally the freezing point of blood falls
markedly in the fish which is ready for spawning.

The chloride content of blood shows the same fluctuation as that of the
freezing point.

There is found an apparent inverse correlation between the change of the
density and that of the water content of blood. These two characteristics may
bear no direct relationship with the freezing point and chloride content of blood.
In contrast with blood of the inshore-migrating fish, that of fish during up-stream
migration shows relatively high density and low water content. However in the
blood of the ripening fish, the reduction of the density and the increasing of the
water content are obvious.

These changes of the density and the water content of blood may be induced
by changes in protein content and some other biochemical characteristics of blood.
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BddbDTH2, AR TELRAIIERIZIZAOE L 0 4 L < EROERAF IR - 752
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FROBEA S mAibhi, 8V OETIL 400mg YL ED DA VOIZR LT, 0TI 400mg &
BT LONELNR, BEDOBRIMEIING 2 2 BOBEIIFOMENL LD THY, KEE
TREEMEL 2 Bz —0.68°C ThH Y, Uhsaa) 369mg i 364mg &5 5 sy
EVELIE 5 T2, Ly L ZOETIE—BIZHENET - T 1.055 B EDLON% <, #iTksy
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Table 1. Freezing point and some other characteristics of masu salmon blood

Water

Ph . Free_zing Cl- Density
ase Date Locality pmglt content (sp. g1.) content Remarks
(4-°C) (mg/DL) (%)
58- 5-30 Ishikari 0.71 390  1.0552 80.2
do. do. 0.83 395  1.0554 80.2
59-6-4 do. 0.70 365  1.0563 794 |pioeoor
VI ‘ do. do. 0.71 390 1.0563 79.9 estuarine
| 57-6-8 do. 0.75 375  1.0503 80.3 | waters
' 61-6-6 Iwaobetsu 0.68 369  1.0509
. do. do. 0.68 364  1.0461
*52-6-8  Nishibetsu R. 0.85
VII { *52-6-18 Tokoro R. 0.75
59-6-24  Shari R. 0.73 375  1.0561 78.5
l do. do. 0.73 395  1.0583 79.0
' Lower reaches
VI / B57-7-25 Tokoro R. 0.63 335 - 1.0554 81.9
1 do. do. 0.65 330  1.0562 80.7
x /-8 do. 0.69 435  1.0439 85.2 J
v do. do. 0.68 415  1.0435 85.2
( 60-8-15 Iwaobetsu R. 0.69 318 1.0550 80.6
*52-10-8  Shiribetsu R. 0.66 366 1.0510 84.0 |
56-10-15 do. 0.62 412 1.0330 91.7 |
X 57-10-15 Chitose R. 0.67 1.0530 81.0 ;Upper reaches
} do. do. 0.64 352  1.0490 82.4 {
| 58-10-10 do. 0.64 310  1.0565 80.5
. 59-10-20 do. 0.64 370  1.0541 82.0

* These data are taken from Kubo (1954)
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STHREED DD TH Do ZOMRHIREI O FTHREBEILAN L 0 12km Loy LN
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—0.73°C 3% VI OO I DO L Y b RRHE <, WHEROBMIBELATRVA, FLVILEDOK
K A.056 LI E) EARGEDIEA (9% BUTF) &5 Enb R, MENE VIOHRIRTS2L9D
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# IX DHDOBICDOLNT

COMEOFENIE VIII OEDER L FA—DBHTELNI- LD THEH, OB 8 A T4
ThY, ABOREIZIIZTTIZS TVWHE L BEROBEAHEL, 7o a0 udf i< o T
UMW L TRIADEE ARV BA T2 E B h 5, WHZOMEBEIHOMED L DI Ih~
KSR TR THI EFOMIANCH 5725, EoaBROMRoinitELL, 435,416mg 255
EZRTOIMOEY & BOK 30% HIZM 2, BIZFEEH SN AHRE LT, FRETIIHRYKRELEE
HHED $FITHEE L B E, (BASROINENITELE, FAKOEOIRIEIZE » T B H) KT
TH Do ‘

# X oomIcoOWnT

ZOEORIITEA ERECHROBRBICEREL DD TH Y, XTET3ACBITHNTRINI S
PO LD TH D EBIIYH 7 S ANIOMTALHIIIS - LBV DTHY, EIIORINE
S AF~THTH D), ZITCEMBAFOHE LRy 10 AOHBROAREZBEL Tnb, 2OK
A OMEEDOIEONEETE, EOrERBIELIETL OS2, BCHBIBUERL, K9
BIIFAULERL TV, 60 4 8 7 15 HERIUINCHTES o AT BICERIO 2005 R,
EIX OMTHEM LE S TH S0, LRZIONOEIMAL VLR BT HEEAAHY, LadbI
DRI L - TR L TR LT D R & hizie o X Ofcd 2L LT
Bffen7ee X 1956 48 10 7 156 BEININCR TR LN MO MM OK 7, EMIZKy R HIIMT
e Lvh BRI & R L T %,
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B VI I 0E X CE DL >OBORE I EHRROBE 1191 7 HOREE B\ TRT LA
DOEENI DD TH H0% L UER EZ RN OHEDERDIMBITIIN T VBBE R HL T 5,
TERY 7 T < AOURFME L ENMCESHMEARYEL, B8R 47ALLECERLDTHY,

Z DRI 2B ONMEOEAMCAETFER O FIFE Ly CRE, 1983; 148, 1950), HEiZXIF
PSRN RER LIS BE, KR, AERA TV BEZFICREVCEANED, - TEFLLA
H R OSSN EROZE B AU ORI DB EL 52 2 HIIES TN D, MLREDKOH
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DB ET 21CHE R XABZ DS OIE D EBOWENRB OB MBS OELD
TFRENBHTH 5,
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Fig. 1. Diagrammatically represented fluctuation of freezing point and chloride
content of masu salmon blood during up-stream migration
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Fig. 2. Diagrammatically represented fluctuation of density and water content of
masu salmon blood during up-stream migration

Table 2. Comparison of the partial osmotic pressure due to the chloride
of blood between phases

v v VI VIl VIII X X
34 25 28 27 2 33 29
31 28 2 29 27 32 25
33 28 27 30
A
X100 36 30 28 24
%) U 29 27 29
32 27 28
31 29 28
33 29

Note....4r: Total blood freezing point
dci: Equivalent Cl- freezing point
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HIcHONE 1, 2 MTHDH, WHNIREOHDOERKE. SHDOELE R B CRIICIBG 7- i PEEE
oMK OMIRIZE ¢ 288 S 7 7 7 08zt iz 72,

FIRE—RLTHZED, KEETELES SR L OMIZIZ—ISEUEEOMERA 5 2 hibitd,

GAROTFREBETE YL —1.86°C & L THHB A 4 Y iIZESKEABETE (WHO385E5E) 23
LTI EHOKEETEICET 284 (%) 2RO 5ELEOHMY Lind, BEENI
OTHS LB, MO S DIZRT 2 ZDEEH 26~29% DILZH D13 LTE IX oD
HODfHIL 32, 33% THY, ZHFEFREFHOE IVEOZTNIRET 2HOSETHY, L
MH—HEDORERTEIENEES v ZOBIAFNIIRI 2B OFEER N BETRED
RIFOBDATIIHECELERL TV 5,

SO KA 47 SR 5y O I PR FI DA% o\ T3 Fontaine (1956) 2353 DBiZ % o %
BEERLTRY, TOHhOEERLOE L TEIBRERLE Y OEH, BRIZTDCTHRN TS,
X Fontaine & Hatey (1954) (I Atlantic salmon O FEIRVEISEIZ ESNORZEIBRE RLE YD
DUWSHEART ZEERL, FIZ Jones (1956) i Spalding OXRBEROERNCIEE, ACTH #i3H
Xi/z brown trout OMMFEIIZHEBRO ;T P VT AEDERE )T LEDED 2B~ TWB, B
EOWMRDOBEIRA SN AEYERBOTEOEREE LT, BHKOBRAETICKE X 5FT 00—y
AL L BT EEED & 5 7o I iEERE DB B X B b DA H B b ENI . B2 IEE IX oz
BEOh3ZLVESEED ERITFED L 5 BEIC L TEHHTETH 5,

—J, E2RNIREN B Y MK O HEWCAKRSBOEIIKERTEMCESEROTh EITE
HARUIOBIRERED ST, ULad HEE KSR E OIS aEEORFRARA TS HI3E
HeESHBRNEHETHD, LEEADEL RO ZE U OKEBETED LT & &R E
LTW2HIE, ZThbDOTEIMEIEZDOMOEE L ZEVCEHREEET, LA D, Li
YA ERIZEHEIN T 2EIHERI N S, BEHF 1948) 1Z—z RO E k& & Efk
NECEEZ RN, EE 1950) IO HBEOSEITEAESEOS D LTV TWAEERNT
W, RICEEORBERGR & 0 IREEN SIRFEBICE MOV 7 7 v AQMEFOEABER
DORIZET AL OB ATIITEDOHEY TH %,

Phase
v \'A VI VII VIII IX X
2170 2220 2550 3140 2010
2130 2540 2400 2980 2495
Total blood-N 1690 3925 3190 3120
(mg/DL) 1790 2820 2920 .
1710 2400
1400 2500 ,
505 727 975 1150 630 630
Total serum-N 530 690 975 520 610
(mg/DL) 1110 1490 640
990
316 370 495 715 365 430
Serum 296 370 585 670 370 410
albumin-N
410 710 430
(mg/DL) 510 760 :

LA E ORI (F IV O ICHEMEWEEZ R L TV 2BHESRIIT OB ER 2D,
FAEFIZA - TEDOHAE—BRE L Z2FIILEOFEITEET 2HRTH 0, HlkFoks
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BEOMBOXEE D, LALERROCEELEELIET 277 vORL B L HEHRETFH
X VEFOBRIICE 2 BN L8 U GEUES OIS 2BIFERICHET %, ZOROHFOMED
REFE T VEUHICEEREZORLEE TS TORIIALMBED 10~20% T3S LT\ 2,
ZOEN G HMEOHEWK T EAEEE SR EFERERCH 2ENERIN D, MITEOEY
FESPERTOY 7 OMFITE LWESRE, EASELERL T 58, —FTOBaE&RIIEREED
DFNE HNTHLMIREV(ARERER), TOL3BEHE L REWITKIEE OBKOEREM
PRTHEILT TIoT F L oW THbR T35, Bib Firly & Fontaine (1932) i Firly (1934)
I EAUSRBL 7o F X ORBRICIIIEEEER]SRD L, B L AROREORTE A
KT 5, I Bertin (1956) (37 7 ¥ DREFHZE U TR OBREEO S L T OREKDO K A
Y, TNNBBETREORBRED— D/, TWBEBRNT 25,
Ok 3 eBEIRS  WE O B IGE T AFTOMENSRORE LN TH 2h bRt v,

] =

VEHETE R s T2V 7 5 = ADOYA LV EINCE AROMKOKEETE, Hodi, RERUK
HEDEENZDONTI T,

KEMTE L ESEELNTHANOEH ZIRL, SROICIRAATOD D LY HE, Lo LIFA
B O—RRE R O EINANC LA B H %o

e & KB & AT SR D BRI & V) AT ORI R B T RICEILTE, KSR
W TH B,

HEEASBEOREINT L OKEETERGETGROTH EEZ—E LRV,
BWIKyBOBRIESEERZ L BERBEBNH D5 LV,

x Bk
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