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Changes of Some Characterisfics of Blood of Smolts of
Oncorhynchus masou during Seaward Migration

Tatsuro KUBO

Abstract

In a previous report, the author stated that, in smolts of some salmonoid fishes, the freezing
points of blood become fairly higher after parr-smolt transformation as compared with those of
parr or dark parr.

But, as results of later studies on the blood of sakura-masu (Oncorhynchus masow), it-
was found that changes of characteristics of blood were not so simple as had been formerly stated.

In the latter part of smolt life, when the fish are about to descend actively to the sea, the
fréezing points of blood become lower again. This tendency is also observed in the seasonal flu-
ctuations of freezing points of blood of smolts reared in an artificial pond. Likewise, in this
stage, the chloride content, urea content, aming acid content and the density of blood tend to de-
crease. Inversely, the total nitrogen content, lipoid phosphorus content, and the water content
of blood tend to increase. : . ' '

In an ecological survey, changes in the behavior patterns of smolts were observed, namely,
during the latter part of smolt life the fish tend to move down stream intv deeper still water,
and congregate into a large school in lower pool of a stream, where the water temperatures of
the environment are higer than those in early smolt stage.

These chahges in behavior and external environment during this stage might be correlated
with changes in internal medium, accompanying a critical period, at which the smolts are pre-
pared to enter sea water actively. '
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Table 1. Comparison between the former part and the latter part of smolt life

Stage a Condition of stream Water temperature Behavior of fish
. . . . T . -
F (Early)  Up or mid-stream, Lower Noun—gregarious
shallow rapid ( below about 13°C )
L (Late) Down-stream, Higher
still and deep pool ( above about 14°C ) Gregarious

B2 RRTIRIEE UTHAETECH 5 smolt DIMEOMMIRT 5 50 14 & L THIBEEIC & 5hh8
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Table 2. Characteristics of blood of smolt on every stage
F.P.| Cl |Amino Utea | Total |Lipid Water [Temp.
acid + of
Stage + NH3 NH3 Density | content [stream| Date Locality
o | -N -N =N -P : water )
= meg mg m, mg mg [
A=°C /j Vot ™ [gp ™/ b Jp1 % oC
0.72 58 | 12 9.0 [16/V, /51| Chitose R. Chitose
Shibetsu R
/ .
0.73 52 | 14 | 1430 12.0 | 6/vI, /51 R ashibetsu
0.74| 300 | 37 | 23 | 1410 1.0409 6.5 [26/1V, /51| Kame R. Izumizawa
0.70 34 | 25 | 1500 11.0 | 4/V, /52| Koronai R. Shiriuchi
0.70 35 | 18 7390 12.0 [10/V, /52 Kame R.
Mataochi R
V4 7/ 1 .
0.75 3% | 21 408 12.0 | 8/v1, /52 i R hibetsn
Flo,72 34 | 21 |1230 1484 5.0 [18/IV, /53| Kame R.
0.72 38 21 | 1670 7.0 25/, /53| Koronai R.
744777 '
0.74 42 | 24 | 1960 jaa77448 84.2 84.0 9.5 17/V, /53| Hekirechi R. Kamiiso
0.70 | 413 | 35 25 13.0 [16/V, /54| Do.
/7 ’
0.7 | 421| 83 | 21 j547436 8-09 | 13.0 10/ V, /55 Do.
74027458) 87.6 84.0,
0.71 | 441 | 32 19 | 1650 | 26 |/42387445 86.0 85.7 11.5 | 5/VI, /53| Nanae (pond)
1417 | 86.1
Vé
0.66 | 406 | 26 | 15 ;468 85-8 | 11.0 {15/V, /55 Shin R. Hakodate
/429/350 87.2 86.0
0.64| 399 | 26 | 13 |2170 | 31 [ ;51824 B6-8 802 5.5 21/V, /55| Moheji R. Moheji
7467 85.0 :
L , o
0.66 | 306 | 20 | 14 /369 850 | 15.0| 4/v1, /55| Mataochi R.
74007404] 87.8 83.0
0.63| 368! 28 | 14 | 2170 | 35 |/413/424| 84.7 81.6| 14.0 | 5/vI, /55| Shibetsu R.
83.9
87.7 85.6
184,
0.61| 385 | 20 18 | 2080 86.1 813 15.5 130/VI, /53 Nanae (pond)
85.2
’
0.82| 600 36 | 18 |1620 i gg:g 11/VI, /52 Akkeshi Bay
Sea /493/495| 82.2 81.4 , e
life | 0.71 39 21 14717464 81.0 8/Vll, /53| (Artificial expt.)
V4 4
0.78 | 550 | 36 | 28 | 1740 ;3117427 89-3 839 \1ajvr, /54 Do.
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Freezing point (4-°C)
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Fig. 1. Seasonal fluctuations of characteristics of blood of fish reared in
an artificial pond
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Fig. 2. Correlation between freezing point of blood of smolts and

temperature of stream water
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FEORHID b BN » TREOSEMAOEL & Bt ROZEE(L & 3 HICEIRL TS LB FYRImL TL
ENThD 9o Lo LIIEOMIR E BESGHE L ORI SBE T BT 5 0 4 18T T 5 SR THEL VI
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R, 7 OBEERIIABD LA smolt DAEREY —BRD B IHITIES D EHERBL TV 50 TDHBEKED
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KB L DBIREERH TV S0

B2 HKOROKBEOESTD LY RAIF BL L ORIC3Ed THRE LSRR b 2, X, KB
L DK S TE L OBIR > BT 2 onii B 2 Mafehit, BicELL VETICH B> 7 =1 F ik
HEEEN, FICIORL Y UGFEEDT - REXITAE, EHTHEVEERE (¢<0.005) (TRTK
B & KT & OEFBIOESI Y FEHIT 5 2 L0 k50 MERZ 0% & 9 KBED LR DK ST E
OETOBEZEOERTH 2 LT HrWilidkrvy, 4 <& bkEOZEbI smolt DB DOMUARDZEAL & 74>
ORI & T BIRL Ty 2B 2 BERk 5,0

F, Lo 2K EEAOCBSAHOE L U THAAMIC R 2ikESOBE, KO&ES, KB
DEEZHEZ BN S, TNHIEKEOBALRY, AEESBRIBES DO THI 00, SBLRKD &
S bDOERBRSTIEKEEL D ETMS ST, BLAZTO L > vEBREOZIAOBEOROZELOR
BIEBABELTEINETHS o

%ﬁﬁﬁ%ﬂﬁbU@atmmh@i@@fﬂ&#Uémﬁﬁﬁoﬁmm%bfmoimﬁ%b%max
WEET A MRS ER R DO Th 50, BHL IBROEBRUBECE(ERNRLOTH 20
IEEOBET, HHICTFHIT 2FEBFE -2, WSOROmEKEM TEOZERIIr LY REL, B
CIEOE S DEREO A YU TSP LU, EEICBHONIRE, 7 I VBOBERLFEV ST THHT
SAMSTIBETd 20 L URERY 7 I 7 BOLE) LIRERN S 2 0y 56 2 BB EOEE O
126 S EIAOERMICNG AREZOBBERBEO—FHEZRT DD LBALN S, TOEPEAREIAL I
Voo HEHIAEFE N B 7 b IR EEORMIMEKIZR 5 —F L BEER 2 T3 0D TH 50, BHL W
MedEan s TR A RS BT ABKER R FA DO TH A » LB I RBIIE SN L 56 U
UARNIC U T b ME il 228 U 12 b 0 D il O MR U smolt B0 b DISH KRB K 5 2 L2
B, smolt EHIO MBEOMIRDOEILII—FATIIH 505, BET~EHHRTH S Jo
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Fontaine & Fage (1951) i Atlantic salmon ¢ smolt OEFROEF S B patt DEN LV HECEZ R
#, Callamand & Fontaine (1940) 3/ HERID 7 + ¥ OFMBOESO E I % H & L, i Fontaine &
Callamand (1941) 137 + ¥ OUEHERH IO ASHHML > SHASHIINC EAFRIIEDT 2 F 2 8L
RO ORI L 25D TH Y, Bk SHEARIIMEAS IR~ LR BB TSI 1E
BLDEEA TS, ZDL 5 KEESSOBAIHFEN S LT, MKOBSRU L OO
DD EEA BN AKEETEOERIE smolt KBBEOEVEKERDL > LTS mmmz LGHEDOA
FEYBETILOPDENLV EEIRBELERT 30

smolt DFPNHNG B DO KT EOEMIER (1941) RURH « F (1941) @%m é:/a\ﬁ(bfv “bo
X Fontaine & (1941) ORL 7Y F¥EKGOELLEFA—OERYHT5THS S0

MEDOHEICR T ASE ERAOBEAGTH LN B, FRCEODTEBTLIZDLITHEHDL D
355, THRERHORORMEBESH 5P AN

HREEIC & SBPEHCIE < IO FRHERO RIS E O TR AR FECEET 3 b0z P < L b 4 AR
BOEENC AT IR HRETED smolt D F N AL TV 5o BRERDOROFMHZERIIAMR (1954)
OBEOWERU BIRERD smolt DBA L AL &b bARROBNC A1 T—BETFL Lffiz t oS d
OB FIHHESBULRL TV 3s 7 3 7 BEOEAITHIREED smolt DWIAD KA FTEOER L A%
LR Es S v, KSR TIEELVMETFT 2R U TV 2 T0K A T EOMY il & 3R BIRER
ISR 2REELEBITV 5o - ‘
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1. ¥ 27 5=<AD smolt (3ZBEHE D 1o Y B - HIRT)IPNC#E§ 2 48, MRS ES I £ o ik o ¥
R BERUBHICKE 2B{ESRD BN 5o .

2. ZEREME, parr RUF dark parr O 2k D B oK S TE, BoaE, RESE, 73
B RR UHE I smolt ATEOERRI A THUETL, MIBERSRERUKGEIR 3,

3. smolt DEFRORBIN T 2 DREBRERU B b B LW BB bh b0 RICBEOKRSH
HICRI 520 L) B CHPEENTS 5,

4.  MEORER, BERUBHICRY 3B LIHEICEE Y AL, H, RUPKE VR~ BT T
3R EEN B HE T A RE2ET AP0 L EBALN S,
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