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Hatchability (%)

100

50

Days elapsed for hatching

Fig. 1, Cumulative haichability of chum salmon eyed period
eggs transfered to various concentrations of salt water
from fresh water.

O-—(C% fresh water (control), ®—-& 25% salt water,
@--P; 50% salt water, @--—@; 75% salt water, @-—@;
100% salt water (18.57% chlorinity)

0%

et of B Wi

Fig. 2. Median survival time of chum salmon alevins
at different stages after transfer to various
concentrations of salt water.

I; Hatched in the experimental salt water
II; Immediately after hatching in fresh water
JII; 10 days after,

IV; 20 days after,

V; 4Q days after.
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Fig. 3. Changes of body water content of the 60 days chum

salmon fry transfered to 100% @@ and 50% ®@--®)
salt water from fresh water {O—(). Experimental result:
in 1970.
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¥ig. 4. Changes of body water content of the 90 days (A)

120 days (B) and 140 days (C) chum salmon fry transfere
to 100% @—@) and 50% ®--®) salt water from fresh
water {O—(Q). Experimental results in 1966 for A and
in 1970 for b and C.
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Fig. 5. Changes of body water content of chum salmon
alevins and fry in relation teo their growth. Each
open circle represents the average value quoted from
the control of Fig. 6-10.
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Fig. 6. Changes of erythrecytic cell constituents in
blood of chum salmon alevins and fry in relation
to their growth. Each open circle represents the
average value.

Pr; Primary erythrocyte, Po; Polychromatic ery-
throcyte, B; Basophilic erythrocyte, M; Mature
erythrocyte. )
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Table 1. Changes of osmotic properties of blood of chum salmon fry ard adult
after transfer to fresh water from salt water

Fish Salt waterSurvival Blood‘l
Age [Length |Weight|chlorinity rate Water -A Na cl
(monthst (cm) () (%) (%) (%) (c) (mEq/1) (mEq/1)
sW| PW | sw | ¥w | sw | Fw SW | FW SW | FW
3 3.8 0.8 19.04 |100|100
4 6.2 2.7 19.04 |1007100
6 10.0 10.0 18.63 {100,100 {84.9(85.410.717(0. :
» |
9 2 17.6 76.0 11.10 1100|100 {81.8182.4{0.79|0.79{177.57167.5|140.,2[127
' 22.4143.3(4.05(+.07413.2,420.1{+16.1|+18
* I
12 2 24,0 | 168.0 15.95 100{ 80 |81.2(82.5 170.5/161.61130.1 (122
! +4.2144.3 $12.2(415.7(|210.1 (416
25 30.7 370.0 14.99 100!100 75.3{77.3]0.98{0.58
*] SW; fish in salt water, FW; fish in fresh water
*2 YValue of blood properties showing Mean + S8.D. (standard deviation),
N=10 fish
Table 2, Changes of osmotic properties of blood of chum salmon fry and
adult after transfer to salt water from fresh water
. : *1, 2
¥ish Salt water|Survival Blood
Age |Length|Weight|chlorinity .rate | water Na cl
“"(monthy| (cm) (&) (%) (%) (#) (mEq/1) (mEq/1)
FW| SW | FW |sw FW | s¥ FW | SW
9 | 17.0 | 53.0 18.43 ]100[100 |83.5[81.8[156.51165.9 [ 124.4]142.1
#2.3|+3.60+ 7.6[+11.2 | +10.6(+13.2
12 18.1 | 88.5 18:.60 |100{100 {&2.6]|82.0|1%1.2|136.3 {119,21136.7
+4.1)|+3.3(+16.2]|+13.4 [ + 6.7]210.3
18 21.5 |158.0 18.25 |100| 90186.9]84,4]/121.7|135.4 | 114,6(131.2
#1.41+42.51+12.2(+15.,2 | 12.2(+16.1

*1  Value of blood properties showing Mean s+ S.D. (standard deviation),
N=10 fish
*2 Fw; fish in fresh water (control), SW; fish in salt water

Table 3. Changes of blood osmotic properties of parent chum salmon during the
migration from sea to river, and of the fish transfered to fresh water from
gea water or vice versa.

Fish Blood"!
Remarks No.‘Length Weight Water -4 Na Cl
(em) (g) (%) (t) (mEq/1) (mEq/1)

During the mi.grat.i.on*2

St. 1 (Sea) | 4] 57.8 | 2.52 | 79.241.1 | 0:7840.02 | 197.5+ 6.1 | 147.8+ 7.7
St. 2 (Sea) | 7! 58.2 | 2.74 | 78.041.3 | 0.7940.03 | 194.6+17.7 | 157.5+12.4
St. 3 (River)| 10| 63.1 | 2.74 | 81.8+41.6 | 0.66+0.03 | 192.6+33.7 | 140.84+16.8

Spent fish in fresh water ;mand*3
5 days after | 4| 64.6 | 2,20 | 84.0+2.2
10 days after 4| 63.4 2.81 81.3+3.1

Transfer from sea water (St., 1) to fresh water

3 days after | 5| 58.3 | 2.46 | 84.422.6 | 0.58:0.04 | 136.6+44.0 | 206.2s 4.1
Transfer from fredh water (St. 3) to sea water

4 days after| 6] 45.3 | 0.87 | 84.624.2 | 0.77:0.01 | 231.811.8 | 178.6222.3

111.0430.8
111.4421.2

0.760.09 | 150.9429.0

0.6140.03 ’159.0121.3

*1  Each .value showing the mean + S.D. (standard deviation)

‘#2  St. 1; Outer part of bay, St. 2; Inner part of bay, St. 3; Spwaning
ground in the river.

*3 These fish seemed to be finished their spawning within 3 days after
transfer to fresh water pond from St. 3.
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Ratio (A,B)

Diameter in & (C,D,E)

{ ! A

6 12 18 24

Months after hatching

Fig. 7. Differences in size of each part of the kidney
between two groups of chum salmon reared in salt water
O—0) and fresh water (@--@ with reference to their
growth. Each point showing the average value.

A; Weight ratio x100.6f kidney to Body.
Bs Length (diameter) ratio of glomerulus to Bowman's

capsule : .

C; Diameter in u of the first proximal convoluted
segment

D; Diameter in « of the second proximal convoluted
segment

E; Diameter in u of the distal convoluted segment.



Fig. 8.

The diagram showing the branchial epithelium

at the longitudinal (A) and transverse section (B)

of chum salmon

alevins and fry.
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Fig. 9. Changes in cell number of branchial epithelium

of chum salmon alevins and fry in relation to their

growth in fresh water.
granular cells (@) and
ratio of the large and
Each circle represents

A; Number of the large and

the total cells (Q),

B; the

granular celﬂ?to total cells,
an individual,
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Fig. 10. Changes of the ratio of labeled mitotic figures
to total mitoses in gill epithelial cells of chum salmon
fry reared in fresh water (Water temperature; 10°C).
Each open circle represents an individual.
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Fig. 11 . Changes of the ratio of labeled mitotic figures
to total mitoses in ¢1ill epithelial cells of chum salmon
fry reared in salt water (Water temperature; 10 C).

Bach open circle represents an individuwal.
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