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Oecological Studies and the Chemical Constituents of Shark, Hammerhead

(Sphyrna zy gaena) and Aburazame (Squalus Suckleyi)
Ken-ichi KASHIWADA
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WA @ 1 2 3 4 5 6 7 8
A | 585298 | 65 19K 7TH6H | 7TH2\8 |8 A7TH |8824 | 910 | 9A2E
&= = 166 r,.vwmvw 211 ((KE%* 205 |(RKE % 200 (AE%x 210 .ﬁnmvw 215 |(KE* 209 _nnmwﬁ 212 KE%
= 121 roo | 146100 | 142 100 x| 137 100 x| 150 roo ¥l 149100 x| 149 100 x| 147 [100 &
h & - |k 31 |L< 29 |Lc 33 (Lc 29 LT 33 |LT S 36 |LT
%k = 18.7 | 100.0] 37.9 | 100.0] 28.6 | 100.0| 40.7 | 100.0, 37.5 | 100.0, 37.5 | 100.0| 46.4|100.0/ 43.1 | 100.0
SR S 1568 | & 1980 = To8B - 1.58. | = i 0 O 7 3 - 140 — 1.36 | —
A 11.5 | 61.5| 24.0| 63.3 23.8| 61.7| 24.8| 60.9] 23.3| 62.1] 22.2| 59.2| 28.3| 61.0 26.7| 6L.9
B 3.45| 18.4 6.04| 15.9] 8.25| 21.4 7.20| 17.7| 6.45| 17.2] 6.26| 16.7| 8.40| 18.1 6.88 | 16.0
_ fE | 0.650| 3.5 1.380| 3.6 1150 | 3.0 1.230| 3.0 1.190| 3.2 1.477 | 3.9 1.587 | 3.4/ 1.328| 3.1
kA TS = — - - 3.86 | — 4.30 | — 4.80 | ~ 496 | 4.9 | — 4.40 | —

iz 0.866 | 4.6 2.655| 6.9 2.400| 6.2 2.404| 6.1 2.88| 7.7 2.483| 6.6 3.413| 7.4 3.000| 7.0
B g | 0.815| 4.4 1.136| 30 0.986| 2.6 1.128| 2.8 1.197| 3.2 1.954| 5.2 1.986| 4.3 1.758 | 4.1
WO | 1Lo72| 5.7 1.25 3.3 0.795| 2.1 1.970| 4.8/ 1.583| 4.2/ 2.304| 6.0 1.040| 3.4/ 2.892| 6.7
W — — | 0.087| 02 o.070| 0.2 0.073|" 0.2 0.078| 0.2 0.195| 0.5 0.194| 0.4 0.203| 0.5
o B ~ — | o.o2| 0.2 o.081| 0.2 o0.008| 0.2 0097| 0.3 0217| 0.6 0.213| 0.5 0.211| 0.5

Wﬁ/vﬂn =25, K& K&l cm, HELT L ﬁwmm‘ﬁmwcuﬁ kg, muvw_wﬁm\mewwmm ﬁNwMN.MEv




HWHE— =2 75 A RUT 75 F 20 EER O RS ET 5082

#1zx X bkl

& 9 10 11 12 13 14 15 16
A E| 10558 105 11 B 105128 | 10 524 H 11A1H 1 5158 12F518H 12 g19RH
= E 187 {iKEx 8l (AEH#%*| 252 (KE%X 157 [fkE%| 230 ((KE%| 161 [{kE%| 208 |kE%| 190 |(KE*
B 131 100 = 51 100 »| 180 100 &| 108 100 &| 159 100 &| 111|100 »| 146 {100 &| 134 100 &
® 5 24 |LT 11 'L < 43 |L< 23 |L< 39 |LT 27 |L< 34 |L<T 30 LT
% &= 28.7 | 100.0, 3.00 | 100.0, 83.6 | 100.0, 19.5 | 100.0, 65.8 | 100.0, 19.5| 100.0] 44.9 | 100.0  36.0 | 100.0
e o EE 1.28 | — 2.26| — 1.43 | — 1.55 | — 1.64 | — 1.43| — 1.4 | — 1.50 | —
O 17.8 | 62.0 1.70| 56.7] 49.7 | 59.4] 11.3| 57.9] 39.3| 59.7| 11.4| 58.5, 26.6| 59.20 21.0| 58.3
o B 4.65| 16.2] 0.53| 17.7] 11.85| 14.2] 3.42| 17.5 9.83| 14.9 3.50| 17.9 8.48 | 18.9 7.30| 20.3
,EE | 0.856| 3.0 0.094| 3.1 3.726| 4.5 0.520| 2.7 1.627 | 2.9 0.775| 4.0, 1.370| 3.1 1.420 | 3.9
ER 502 — 0.56 | — | 10.05| — 2.00| — 5.82 | — 3.32| — 4.32 | — 4.48 | —
7 2.025 | 7.1] 0.225| 7.5 5595 | 6.6/ 1.725| 8.8 4.125| 6.2 1.237| 6.3 2.775| 6.2 2.325| 6.5
B B | 1.170| 4.3 0.050| 3.0 2.970| 3.5 0.512| 2.6/ 2.150| 3.3/ 0.469| 2.4/ 0.954| 2.1 1.050 | 2.9
W W | 1.629| 5.7 0.129| 4.3 8.764| 10.5 1.360| 7.0 6.760 | 10.3 1.640 | 8.4/ 3.54 7.9 3.000| 8.3
We  B% | 0.031| 0.1 0.006| 0.2/ 0.167| 0.2 0.048| 0.3 0.118| 0.2/ 0.066| 0.3 0.185| 0.4/ 0.071| 0.2
i W | 0.040 0.1) 0.007 | 0.2 0.200| 0.2] 0.052| 0.3 0.092| 0.1 0.037| 0.2 0.08 | 0.2 0.058| 0.2
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I OE [ 1 2 4 5 6
A B 6 5 21 g 7 B 5 H 7830 H 8HF 6 H 8 H 23 g 985 78H 9H24
bic: il < & S S S & S
E 168 |k B %| 216 |k & %| 225(KE %| 217 (KE ¥| 235/KE % 218(KHE % 20B{KEY
%N = 111 {100 = L 152 |100 & L 160 |100 U 155 (100 & L 164 |100 + L 157 1100 & L. 145 (100 &L
® OB 28 |C 31 [ 33 |T 32 | 37 ¢ 32 | 31 |
7N = 19.0 | 100.0 42.8 | 100.0 53.0 | 100.0 47.3 | 100.0 53.5 | 100.0 42.5| 100.0 44.7 | 100.0
Jiluge i 1.39 - 1.22 - 1.29 — 1.27 — 1.22 = 1.10 — 1.47 -
B E 11.6 61.1 25.0 58.4 30.4 57.4 27.1 57.3 30.9 57.8 24. 4 57.4 26.2 58.7
BB 3.78 19.9 7.37 17.2 8.96 16.9 8.89 18.8 9.58 17.9 7.51 17.7 7.02 15.7
iy 0.742 3.9 | 1.417 3.3 | 1.837 3.5 | 1.505 3.2 | 2.015 3.8 | 1.452 3.4 1.374 3.1
= A@ﬂ 2.81 - 4.90 — - — 4.95 — 6.44 - 5.43 — — =
iz 1.237 6.5 | 3.165 7.4 3.768 7.1] 3.390 7.2 | 3.947 74| 2.643 6.2 | 3.134 7.0
1= i) 0.780 4.1 | 1.828 4.3 | 2.193 4.1 | 2.135 4.5 | 2.547 4.8 1.162 3.8 | 1.700 3.8
Jiss s 0,670 3.5 1-089 2.5 1.712 3.2 | 1.969 4.2 2.160 4.0 1.660 3.9 3.619 8.1
B i 0.070 0.4 0.120 0.3 | 0.127 0.2 | 0.149 0.3 | 0.158 0.3 ] 0.033 0.1 0.111 0.2
1o} T 0. 050 0.3 | 0.078 0.2 0.020 0.2 0.102 0.2 | 0.098 0.2 | 0.063 0.1| 0.09 0.2
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23 X kil

T oA | 8 9 10 11 12 13
A H 108 8H 10 519§ 11 558 11 §19H 128528 12 g2 g
P il S S S & S )
2 R 202 (R & * 175 ik &= #* 224 (K E % 188 |k B #* 219 |k H % 182 ik &E %
®w K 142 100 L 122 1100 & L 155 1100 L 135 [100 & L 151 (100 &L 123 1100 L
w5 31 | 28 T 36 | 28 | 38 [ 30 |
k = 41.6 | 100.0 | £28.7| 100.0| 55.1| 100.0| 29.6| 100.0| 58.7| 100.0| 31.4! 100.0
ME g R 1.45 — 1.58 — 1.48 — 1.21 — 1.71 - 1.69 =
B 25.0| 60.2| 17.1| 59.6| 32.2| 585| 18.6| 62.9| 34.5| ©58.8| 18.0| 57.3
=g 6.18 | 14.9| 4.29| 15.0| 7.8 | 143| 4.26| 14.4| 7.89| 13.5| 5.43]| 17.3
TE | 1.445 3.5| 0.735 2.8 | 1.535 2.8 | 1.207 4.1 1.833 3.1| 0.563 1.8
s (
% — - - - = m = = = = &= -
iz 2.712 6.5 | 1.890 6.6 | 3.655 6.7 | 1.732 5.9 | 3.879 6.6 | 2.330 7.6
g OB | 1.465 3.5| 0.857 3.1| 1.530 2.8 | 1.067 3.6 | 1.379 2+4| 1.090 3.5
Bt B | 3.635 8.8 | 2.005 7.0| 7.000 | 12.7| 2.250 7.6 8.895| 15.2| 2.780 8.9
BE I | 0.116 0.3| 0.085 0.3| 0.144 0.3 | 0.045 0.2| 0.095 0.2 | 0.100 0.3
D B | 0.066 0.2 | 0.048 0.2 | 0.095 0.2 | 0.050 0.2 0.110 0.2 | 0.050 0.2
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Ll_hvi”ﬁ"{/l\%“élm&é LEERE 2O TD 5705, FELOH MRS A TIO%
19464 DAL R (5 232) dFREM KR ERZ T 5,

BB 55 2 220 BT 5 &, PEIRIERTED5T. 3~ 62.8%, £ (L @ST—58%1CH Y
LS LI B AT, TR D13, 5~19.920% 151D 5, BBERF T < 3 257
BC b, BEE6 -79, BIHE2. 4~ 4. 82 2R EH T 5 FEHNCHLPZE L ERT
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B3k vawmryroWmgs GF 1 45%)
7S I ¢
[ RRAR £ 100 %
FWAEE A B | kD TR IE ‘Mw —

(%) | Z==3R “zeEE FIENE | 28 4 | MR | fli7EE
1| 529 | 78.50| 18.66| 13.49| 5.17 | 1.02 | 6.16 | 116.63 | 84.31
2 | 6.19 | 79.21| 18.62| 13.63| 4.99 | 1.39 | 6.02 | 116.57 | £5.19
3 7.6 | 79.54| 18.38| 12.57 | 5.81 | 3.44 | 6.77 | 114.88 | 73.56
4 21 | 80.01| 18.30| 12.95| 5.35 | 1.45 | 6.65 |114.38 | 20.3
5 8.7 | 80.23| 17.40 | 12.87 | 4.53 | 0.69 | 7.05 | 108.75 | 80.44
6 24 | 80.97 | 17.62 | 12.44| 5.18 | 0.72 | 6.75 | 110.12| 77.75
7 | 9.10 | 81.52| 18.07| 13.29| 4.78 | 0.72 | 6.23 | 112.94| 23.06
8 21 | 82.67| 18.18| 12.96| 5.22 | 0.77 | 5.98 | 113.63| 8100
9 | 10.5 | 82.16| 18.18| 12.51| 567 | 0.79 | 6.85 | 113.63| 78.19
10 11 | 8101 18.23| 12.70| 5.53 | 1.55 | 6.67 | 113.94| 79.38
11 12 | 79.09| 17.40| 12.70 | 4.70 | 0.94 | 6.39 |108.75| 79.38
12 24 | 76.09| 17.51 | 12.30| 5.21 | 1.48 | 6.04 | 102.44| 76.e3
13 | 11.1 | 77.35| 17.¢2| 12.78 | 5.14 | 1.01 | 6.33 | 112.00| 77.28
14 15 | 77.19| 18.19| 13.21| 4.98 | 1.21 | 6.19 | 113.69 | g2.56
15 | 12.1 | 77.42| 18.42| 12.89| 5.53 | 1.49 | 6.17 | 115.13 | 20.56
16 19 | 76.48 | 18.39| 12.72| 5.66 | 1.91 | 6.37 |114.94| 79.56
™ iy ] 79.34 ] 18.09 | 12.88 | 5.21 | 1.29 | 6.45 | 113.06 | £0.56

2 W B W
e ® Ok B 100 &
mamE | A B | doke T Awm L

(%) ook | BUELS | & 4 | RuEer | sEe
1| 5.2 — = = e . = s =
2 | 6.19 | 72.62| 14.26| 9.60| 4.66 | 0.23 | 22.19| 82.21 | 60.00
3 7.6 | 73.26| 13.48| 9.34| 4.14 | 1.45 | 23.98 | 84.25| 58.38
4 21 | 72.98 | 14.40| 10.17 | 4.23 | 1.26 | 21.12| $0.00| 63.56
5 8.7 | 73.94| 13.56| 9.45| 4.11 | 1.37 | 21.18 | 84.75| 59.06
6 24 | 74.80 | 13.59| 9.56| 4.03 | 1.43 | 23.97 | 84.94| 59.75
7 | 9.10 | 74.46| 14.57| 9.87| 4.70 | 1.16 | 23.53 | 91.06 | 61.69
8 21 | 76.40 | 14.07| 9.32| 4.75 | 1.10 | 21.21| 87.94| 58.95
9 | 10.5 | 78.26 | 13.45| 9.51| 8.94 | 1.60 | 23.98| 84.06| 59.44
10 11 | 79.10 | 14.18| 10.11| 4.07 | 1.49 | 19.58 | £8.63 | 63.19
11 12 | 76.38| 13.98| 9.68| 4.30 | 1.10 | 23.18 | 87.38 | €0.50
12 24 | 74.26 | 14.39| 9.70| 4.69 | 1.87 | 21.95| 89.94| 60.63
13 | 11.1 | 74.02| 13.85| 9.55| 4.30 | 1.11 | 21.09| 86.56| 59.69
14 15 | 73.96 | 14.08| 9.60| 4.48 | 1.77 | 21.62| 88.00| 60.00
15 | 12.1 | 73.27 | 14.83| 10.01| 4.82 | 1.91 | 18.10| 92.68 | 62.56
16 19 | 72.07 | 15.40| 10.67 | 4.73 | 1.75 | 22.23| 96.25 | 66.69
T o \ 74.65 | 1412 9.74| 438 | 1.42 | 21.93| 88.37 | 60.89
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fEERREE MK B 100 4 it
g ==1¢ ek ey
s UL ZERLL | s | 22 & | mme | s
1| 5.20 | 78.30| 12.02| 7.20 | 10.13| 2.02 | 10.20 | 112.63 | 40.31
2 | 6.19 | 80.26| 18.25| 9.58 | &.67| 1.51 | 4.43|114.06| 50.88
3| 7.6 | 79.8¢| 17.58| 9.19 | 8.39| 1.56 | 4.02|1c9.88 | 57.44
4 o1 | s2.19| 17.96| 8.56 | 9.40| 1.73 | 5.94|112.25| 53.50
5 | 87 | 83.60| 18.43| 7.90 | 10.53| 1.91 | 6.02|115.19 | 49.38
6 o4 | sa.21| 18.30| 948 | 8.82| 2.05 | 6.91|114.39| 59.25
7 | 9.10 | 8.72| 17.72| 855 | 9.17| 1.66 | 7.90|110.75| 53.44
8 o1 | sa61| 17.99| 7.78 | 10.21| 1.65 | 7.96|112.44 | 48.64
o | 105 | 86.19| 17.52| 8.03 | 9.50| 2.04 | 9.21|109.50 | 50-19
10 11 | 88.54| 16.94| 855 | 8.39| 1.88 | 8.42|105.87 | 53.44
1 12 | 84.00| 17.35| e.85 | 8.50| 2.45 | 7.93|108.44| 55.31
12 o4 | e2.16| 17.43| 8.07 | 9.36| 422 | 9.07|108.94| 50.44
13 | 1.1 | 80.34| 17.03| &.3 8.67| 5.30 | 7.02|106.44| 52.25
14 15 | 80.001 16.68| 8.19 | 8.49| 421 | 4.66|104.25| 51.19
15 | 12.1 | 79.69] 16.20| 801 | 2.8 | 556 | 6.10|105.63 | 50.06
16 10 | 77.32| 17.89| =67 | 9.22| 4.20 | 5.8 |111.81 | 54.19
=3y 82.17 | 17.62 | 8.48 | 9.14. 2.75 | 6.98 | 110.15 | 52.99
4, i ikt
X & 100 & H
WEE )\ A H e | e
B LS mimns | % & | mmer | seme
1 | 5.9 | = s s = - . =3 L
2 | 6.19 | s1o2| 16.26| 10.74| 5.52| 3.18 | 6.82|101.63| 67.13
3| 7.6 | s153| 16.41| 13.3¢| 3.07| 2.19 | 6.70|102.57 | 83.38
4 o1 | sa.15| 15.77 | 12.21| 3.56| 3.03 | 4.80| 98.56| 76.81
5 | 8.7 | ss.25| 16.33| 13.10| 3.23| 2.59 | 6.74|102.06| 81.88
6 o4 | 89.42| 16.29| 12.96| 3.33| 3.52 | 7.56|101.81| 81.00
7 | 9.10 | sa65| 15.52| 12.15| 3.77| 2.44 | 6.47| 99.50 | 75.94
8 o1 | oasa| 16.05| 11.92| 4.13| 229 | 8.48|100.31 | 74.50
9 | 105 | 94.23| 16.05| 11.20| 4.76| 3.00 | 8.38|100.31 | 70.56
10 o e - 3 > A o IE na
1 12 | s9.60| 16.31| 13.00| 8.22| 1.75 | 6.76|101.94 | sL.81
12 24 | 86.93| 15.99| 12.54| 3.45| 2.61 | 8.00| 99.94| 78.38
15 | 111 | se.o2| 16.50| 12.60| 3.50| 2.56 | 6.00|103.13 | 78.75
14 15 | 85.17| 16.71| 12.94| 3.77| 2.48 | 5.72|104.44| 80.88
15 | 121 | 83.40| 16.18| 13.18| 3.00| 1.97 | 5.35|101.13 | 82.38
16 19 | 82.00| 16.57| 13.08| 3.49| 2.39 | 6.13|103.56 | 81.75
S 8’7.361 16.24 | 12.51| 3.73| 2.57 | 6.71| 10149 | 78.19
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Wdsk vasr 2 OIS (8 24F8)
L. B® "o

[ RELAE, e K B 160 4 Ff
SREE-L A H | koH mmwr
(%) RS | 28 & | MBS | SIS
1 | 621 | 77.51 : 1.09 | 5.56|109.38 | 78.13
2 | 7.5 | 79.43| 18.06| 12.64| 5.42 | 102 | 6.50 | 112.88 | 79.00
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I # 83.54 | 16.45| 7.26 9.19 19.28 | 8.68 | 102.80 | 45.39
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= R [ =B 3
1 2.29 — — — — — — — —
2 3. 7 — — — — — —_ — —
3 20 — — — — .= — — —
4 27 23.86 | 1.24 0.76 0.48 G2.81 | 0.42 7.75 4.75
5 4. 4 24.78 | 0.57 0.44 0.13 96.05 | 0.24 3.56 2.75
6 11 25.65| 1.33 0.20 0.43 62.88 | 0.45 8.31 5.63
7 17 26.11 | 1.57 0.91 0. 66 91.38 | 0.58 9.81 5.69
8 24 26.97 | 1.84 1.07 0.77 90-57 | 0.58 | 11.50 6.69
9 5. 4 26.20 | 1.87 1.20 0.77 86.50 | 0.64 | 11.69 7.50
B ¥ 25.60 | 1.40 0.88 0.52 91.72 | 0.49 8.77 5.50
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Résumé

The writer investigated on the oecological variation of two kinds of Shark,
Hammerhead and Aburazame, caught in the southern Sea of Korea, during the
period from June to December. The results obtained were arranged in the
tables.

The following results were obtained by analysing the muscles and entrails
of Shark with the estimation of the variation of the composition different in
species and seasons.

1) In Hammerhead, total nitrogen in the muscle, stomach and bowels amounts
to more than 1624 of dry matter. Seasonal variation in components is unper-
ceived, except in fat content. Liver contains great amount of fat and it
increases gradually from spring to winter.

2) In Aburazame, fat is more abundant than in Hammerhead as a whole.
The muscles of Aburazame contains more than 342 of fat; and the liver, more
than 9124 of dry matter, and it shows maximum content early in April.

Vitamin A content in the liver of Shark was determined by colorimetric
method. The results obtained were as follows.

1) In Hammerhead liver o0il, vitamin A content, lies between 27 to 499
C.L.O.U. and shows maximum content in summer. Content of vitamin A and
of fat in the liver varies inversely.

2) Aburazame liver oil containes 5.0—40.2 C.L.0.U. of vitamin A and sea-
sonal variation is unnoticeable. But the amount of vitamin A in the liver oil
has some relation with the size of fish; vitamin A content is abundant in
large fishes than in small ones.
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