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Fishory Biology of the Common Dolphin , Coryphaena hippurus

L, inhabiting the Pacific Ocean.

Shumpei KQOJIMA

Although Coryphaena hippurus, the dolphin, is cosmopolitan

in tropical and subtropical waters, comparatively little study

has been done on the fish, excepting the general work on the
Atlantic dolphin by Gibbs and Collete (1959). And especially,
the biology of the fish in the Pacific and the Indian Oceans

has been left unknown likewise the ecology of the fish.
The dolphin migrates into Japanese waters from early
summer to autwan.
The mean annual catch of the fish in recent five years (1957—
1961) amounts to 10,000-15000 metric tons, two thirds of
which are caught in coastal waters of the western region in

the Japan Sea, composing one of the important commercial fishes

for coastal fisheries in this region (Table 1 ). PFrom the

ecological stand point, it may e noteworthy that the dolphin
shows interesting habit to gather around flotsams. Taking
abvantage of the habit, SAiirazuke fishery is extensively
carried on especially in the western rogion of the Japan sea.
The purpose of the present paper is to describe from the
stand point of the fishery bioiogy the characterisf.ics of the

fish concerning with the ecology and the fishing condition as
w1l as the stocks.

Distribution and Migrationg |

In the Pacific Ocean, the dolphin lives all the year round in
the waters within Iatitude 30° of the both hemisphere and

performs seasonal migration into the waters of higher latitudes



as shown schematically in Fig. 8. In the northern hemisphere,
the fish begins to increase in their population density in
the waters of latitude 0—10°N. from November to December
with ripening of gonad, then the fish begins to spawn from
January to February. The same phenomena are observed from
March to April at about latitude 20°N.,and from May to June
at lat.30°N. Some schools of the fish migrate even into the
waters higher than lat.40°N. during the periods When the
tomperature of sea water rises to the highest in the year,
and it may be consgidered that the isotherm of 20°C in
surface layer indicates the migrating limit of the fish
(Fig. 6 ). ’

The fish begins to move southwards with the drop of the
water temperature. The dense schools of the fish appear
from Septemver to October at lat.30°N. and from October to
November at lat.20°N. These schools are almost composed
of small immature fish. The seasonal migration in the
southern hemisphere shows a reverse tendency as in the
northerm hemisphere according to the reverse transition of
seasons in each hemisephere. It seems that there are two
races of dolphins living separately in each.hemisphere.

As for the northern limit of migration, the schools
migrating northwards through along the Japan 89a sgide of
Japan extend to the Soya Straight( lat. 45°30'N ). DBut,
the migrations of the fish along Pacific coast and in the
coastal waters of the continent extend only to lat.42°N.
Tpe fish migrates neither into coastal waters in the
Yellow Sea nor into PO Sea.

According to the results of tagging experiment in the
wostern region of the Japan sea, the fish schoOls migrate
northwards in summer and reversely in autumn (Fig. 4, Table
2,8).Al1fishes recaptured by 27.2% in recapture rate were

caught under Tsukegi.



Judging from the data by doiphin purse seines, tuna long
lines and angling, the fish seems to swim in upper layer of
the sea, shallower than 10 m layer at deepest. They always
try to escape horizontaly and never to dive downwards.

The swimming layer of dolphin must not extend to deeper than
20-80 m, though the layer naturally change with growth of

the t'ish.
Reproduction and @rowth

According to the body length compositions of the dolphins
migrating into Japanese waters, schools in early season(June)
are composed mpinly of larger fishes, more than 70 cm in
fork length, and those on and after August mainly composed
of smaller fishes, about 50 cm (Fig.18). Comparing size
compositions of the dolphins in the waters of lower latitude
with those in the waters of high latitude, the formers are
larger than the latter in gensral. (Fig.7, Table 4 ). The
relationship of body weight (W) to body length (L,in fork
length)in dolphins is represented by following formula:

W = 0.03912¢8 (cm, g)

According to the result of age estimation using Bertalan—
ffy’ s equatian, the dolphin is considered to reach about
38 cm, in length in the first year, about 68 cm in the second,
90 cm in the third, 108 cm in the fourth,122 cm in the fifth,
and the biological maximm siZe is estimated to be about 175
cm (Fig.20,21).

There existe a definitedjirference between the shapes of
heads in matured individuals of both sexes, but it is
difficult to distinguish both sexes by external appearence
befoee they reach 40 cm in length.

Gonads of the fish develop as follows; Existence of

—3



gonade become to be visible to the naked eye when the fish
grow up about 20 cn in length. It becomes possible to
distinguish both sexes with the naked eye when the fish
reachs 40—50 Cm.

It is supposed that a part of l-age dolphins participate in
spawning, for fully developed ovaries become to be found in
the fishes larger than 55 cm in fork length (Table 6).

As for sex ratio of the dolphin, females outnumber males in
earlier fishing season and with the approach of the spawning
geason the number of both sexes become to make no great
difference (Table 5). Judging from the regults of the
studies with the larval net, the dolphins in the neighbour—
ing waters to Japan are considered to spawn from May to
September in the waters of the temperature at the ranges
from 23 to 30°C, and the chlorinity 185—19.5 %.

Feeding Habits

Feeding habits of the dolphin change with growth of the
fish as follows:Juvenile dolphins up to 4 cm in total length
mainly feed on copepods such as (Calanus,Scolecithrix,Oncaea,
etc.and thereafter they begin to feed on other juvenile
fishes such as saury,yellow tail,Girella punctata, file
fishes, etc., (Table 9). Young fishes after 18 cm in fork
Iength feed maily on pelagic juvenile of fishes such as
anchovy,red mllet, flying fish, etc. (Fig.22). Adult fishes
more than 50 cm in fork length feed mainly on pelagic fishes.
Although organisms which compose food items of dolphins are
multifarious, they are equally restricted to surface
swimmers(Table 10). As supposed from the swimming layer
of the fish, feeding places of dolphing are limited to
oextremely upper layer of the sea. Ixamining the relation—

ship between the compbsitians of food items in stomachs of

._.4__



dolphin and the faunistic campositions in the sea surface,

the following fact was found:Dolphins become to feed on
juvenile fishes, which ordinary are the secondary food
organisms for adult dolphins, when the primary food Organisms
- adult of pelagic fishes —are wanting. So we can estimate
the state of population of pelagic fishes to a certain extent
through examining stomach contents of dolphins. Larval

fishes which make food items for dolphin are limited to those
species which have a nature to school or a nature tTOo accompany

flotsams (Fig.30).

Shitra—zuke Fishery

1n Skiira—zuke fishery, bamboo rafts called Tsukegi as
shown in Fig.382 are set afloat in the fishing ground. When
dolphins gathered under Tsufeg:, fishermen catch them with
a purse seine net. The usual process of purse seine operation
are shown in Fig.33 and Fig. 34.

Besides dolphin, 24 species of fishes belonging to 12 families
were gotten under Tsu#egi (Table 16). Of the total catch, 93—
96% were occupied by dolphins,1.5—3% by file fishes and 01—

0.5% by Caranx (Table 14).

It'is shown in Fig.36 how many dolprins gathered daily
under single Tsu£eg:. Maximum individual number of dolphins
observed under Tsukeg: was 1100, while the same under a mass
of drifting sea-weeds was 1670. In general the fish prefers
drifting substances to Tswfegi which are anchored (Fig.38).

The spacial distribution of fishes around Tsuéegei by
species is as a basic patpern like as shown in Fig. 39.
Dolphins usually swim about the places 10—15 m to the
current—werd from Tsu#egi and are seen seldom in the other
places. Hach of other species of fishes seems tO Show a
peculiar distribution too, vertically according to the body
gize and horizontally according to the feeding habit of them

—5—



( Table 17.)

Significance of Tsu#egi to Dolphins

The reasons for which the dolphins is attracted under
Tsukegi were studied from three view points, that is, the
shade, the sound and the food. The orientation to the
optical stimiation must be one of the reasons for which
dolphins gather under Tswéegi , but at the same time it is
difficult to explain enoughly the phenomenon that thousands
of the fish of ten gather under single Tsz#egi anchored, only
by the optical orientation. Tswéeg: sounds s noise different
from the usual noises in the sea,and it is possible to
dotect the noise about 1 km far. It is considered that only
through the auditory stimulation thousands of dolphins can
gather towards Tsufeg: from a distant (Fig.43). It must not
be the reason but the result of the orientation to drifting
gsea—woeds that dolphins feed on the organisms accompanying
drifting sea-weeds. It seems that, however,the abundance
of food organisms around the flotsam have influence on the
staying time of dolphins under them. This must be the
reason why dolphins gather under old Tsufeg: better than
mder new ones (Table 18, Fig.40).

Considering(synthetically,1t is difficult to attribute
the behavior of dolphins gathering under Tsukegi to a single
element, however, it is sure that the optical stimilation and
the anditory stimulation play an important role here. It is
doubt that food environment play any role in attracting
dolphins towards Tsufegi. But considering on the ecology,
especially on the feeding habits from juvenils and young
gstages of the fish, dolphins must be benefited consequently

by accompanying Tsukegi.



Fishing Conditions

In adjacent waters to Japan, the dolphin pegins to be cauget
when the surface water temperature has risen to 18°C. The
optical tempereture for dolphin fisheries is 238—386°C, just .
same as in the waters of lower latitude (Fig.45). It seems
that 81% is lower 1limit of salinity for the delphin, so
mgrations into coastal regions of the yellow Sea and the Fo
Sea have not yet been known. While the degree of salinity has
a relation to the turbidity and the transparency of the sea,

~and the turpidity has the most important effect upon the
fishing conditions of the fish.

Meteorological elements also have a great influence upon
the fishing condition of the dolphin. The catch becomes
groater with improvement of weather after passing of
depression, and in the opposite case the catch decreases in
quantity. The wind toward the land brings a good catch, while

~ the wind toward the offing results in a poor catch (Table 20),
and this seems tc be caused by the increasement of turbidity
fbliowing the movement of water mass by the drifting current.

As for biological elements, the abundance of food

organisms affects the fishing conditions of the dolphin.
Comparing the fishing conditions with the mean stomach content
weights of schools for recent three years,the greater the
fromer is,the Metter the latter is(Fig.s50). It is probable
that dolphins gather better and stay longer under Tsu#egi when

the food organisms are abundant.

State of Stock

Considering from a view point of fishing gears and fishing
methods of dolphins in the first place, 98% of the total catch
in Japan are yielded by three kinds of gears; the angling, the

long line and the purse seine net(Table 13). Moreover in the
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Pacific Ocean, dolphins are only byproducts of tuna—and
nitoanglings and-long lines. This fact has an important
significance concerning the maintenance of stocks(Fig.31).
On the contrary in Japan Sea,the fish is caught efficiently
by the purse seine -- Skiirazuke fishery. But the schools
migrating into Japan sz are no more than a small part of
the stocks migrating into tne adjacent waters of Japan.
Moreover, the fishing ground of Skhiira—zuke fishery is
naturally limited in the shallow waters on continental shelf.

Such being the case,it is considered that the fishery of
the dolphin is, at the present,not so powerful as tO:eXSTt
a harmful influence upon the maintenance of stocks.

Concerning with the ecology of the fish, the school of
spawning fishes migrate seldom into the waters of high lati-
tude, but they spawn, for the most part, in the waters of
low- latitude. Purthermore, the fish becomes to participate
in the breeding at full one year old.

Putting the above mentioned facts together,it is not
considered that the fisheries of the dolphin give any blow
to the repoduction of the fish.

The growth rate in young stages of tThe fish being
considerably great,the fish soon becomes to Occupy a
position of the final consumer of the food chain amoOng the
oceanic fauna. This may be advantageous to the fish in the
struggle for existense as well as in the maintenance of the

gtocks.
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Table 1. BAFTEC H3EXI oRBAS

Annial catches of dolphins by regions in the adjacent

waters To Japan, L
(Unit : Metric tons)

1953/1954/1955[1956|1957 |1958]1959/1960 |1961

S%region
Tota 1 5384(4,6738/5442(9.026/10,830{18157|9603 1033113974
* Hokkaido oo~ 0| 15 0 of 3 0 26

North Pacific | 278| 107| 280| 353| 296| 658( 146| 847 | 485
Middle Pacific | 878| 803| 784|1500] 1,758 | 1702|1492 | 985 | 1,887
Seatn Pacific [1,008| 738 9651761 | 1165| 1.564[1292 | 2243 | 1.864
¥orth Japan Sea| 188| 211| 338| 538 | 284| 393|883 | 326 | 711
west Japan Sea |1.969(1,626(1,526(2619| 3.769| 5.962/3999 | 3769 | 4138

st China Sea |1,588|1146(1.8342180(| 3508 | 2,856|2174 [2475 [4729
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Ba0~T75cm) HEHEBITLIe BAIL 196441 AF TREF3 6, FiH2 72 % &8k,
FOBHLEEAKE % Table 2+ 3, Fig,

Table 2

4 TRT

BT Ao B R

The record of recaptures of tagged dolphin,

Month of | Number of Number of fish Wy recovery tenﬂdays) Recovery
release |fish tagged|l~5 | ~10 | ~15 ~20 |20 <] Total rate (%)
Avug, 1963 93 15 2 3 1 23 2 4.7
Sep. 1963 25 7 2 0 0 11 44.0
Oct, 1962 14 0 0 0 1 2 14.2
( Total) 132 22 4 5 3 2 36 2 7.2%
(Ratio % ) —~ [(61.0) | (11.0) | (189 | (886) | (6.5 | (100) -~
> Average rate of recovery,
Table 3 HEREKEKAOBE Bk
Number of recaptures Dy distance of mMovement,
Month of Distance of movement (miles) Total
roleaso 0~30 ~ 60 ~90 90 < recovered
Aug, 1963 16 1 0 6 23
Sep. 1963 8 0 3 0 11
Oct, 1962 0 1 0 1 2
(Total) 24 2 3 7 36
(Refic, %) 6 6.7 5.6 8.3 194 (100)
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Table 4 WHEAKBRCHH S~ = ERE

¥ 4 7 O FRIHEM
Seasonal Variation of body Weight of dolphins

hooked by tuna long lines in the éastem waters

to Australia,1957~1961, .

Season P AR
V~fmﬂ‘ X=X X~ T
Total number :
ot Fish examined 4,238 5 52717 287
Mean ot body .
weilght (Kg) 6.3 9.1 106
Range of  body
weight (Kg) 4~20 2~22 6~29




Z DB DORBEOVHHE OHBEAI 1~ 3 0Kpie B XU, RESMBARIZ 5 ~1 0kgic b
NRIBIRDY TR e 7T, BB (19 3 1) REBREHERT 1 ¥ 7 v EHET BEL
Y 4 7FLIE. TRRT L5, EOKSEN 1 ~ 3K b0 Thb, ¥, AANHEX © S
No AL BN 1 5K TOL D TH B (B2EESHEH) o chbD I Ehb , —RICE
BEUKIBD fabh IXF IR BEKIRD SR I BT RS WE MR TE o ,

% - BWEEKBD » 4 71X 1 E BT, #
“r ' DRBHRIEB LT W5,
$Thbd , FHEREL 5~ 8 AO T
Hixs ~6KkefEBETH BN, 9~11A4
DML 8~ 9 KgZixh , 1 2 ANHH
4D 2 At 11 KgBige & 4o §

8

Frequency
=

or HiE% &+ (Table 4 )
| ) — Ehic, 5~8 AHOAEL, s& K
012345 10 5 20 RUEABEFERD 1 1 Ao A E
Body Weight in kg (Fig. 7) LeEFRED MBATRTE
Fig. 7 AEHLERC~ /9 ESETEBLI #ZT 5,

YA 7 D kAL

Body woight composition of 3 EEDOEE
. 219 dolphins hooked in the eastern BIENC A ASE gD , HI T « B

wators to Farmosa (based on ‘the data by KT 3513 & 4 7 DR ok BED K
Taiwan Fisheries Experimental BHE b £ WTHREFLT & 2o o
B« LB o BEIEE R BT Do
P, ALERCDOWTARN D, 0 ~10 NfIET11~1 2 ALY AEEXBEERD | HOH
BLEL, 1 ~3 A SN D, FHCIZBENDR WS, ¥ 1 1 AEA LML S kB
29 °N MBIE Tk 8 ~4 BB BN+ 5L 5 Thb, "V 4358 (21°N) Tizs5~6 ARKE A
%< | & OO BN BHS (TESTERNAKAMURA, 1957) o ¥ /=, BEBILHE
(25 °N) D1 0~11F0AFKE1~ 3KkgD/"NBARS N, 30 NFHEDE IIEHL 5 ~6 AEET.
(RE, 1924) |, T~8HDEBCIZEEA L BRINLA DN, ZOMR (20 ~30 °N,
130 *~180 E) DREBMOREKEL1 9~2 33CTHDH (FiA, 1958) U e\~ T
LEEINT B0 5, ¥4 713k 2 o“CJaomﬁv:oiﬁﬁ;%\L*cué& AT H L
35 NEMED HAM T, 6~ 7 ARSEIIIE 72 i3 EH ST W SR & DX Bl AASKRIEL |, 8~
9 A LUBE ik HOIBBE 7o iR NBL BRI 35, 8 ~9 AITIE 45 °307 N D5 SHEBC 2 5,
DB BAERC R 1T 5L LOBR LB D 2, EHALED ED bic b ¥ THEEL THF A
RIEFHON Tl 9 AP D LT & th% , 1 2 AL 3 0 °NL(ED KRR TET T
Bo [FIROD BE JHAIIEL KIGHC 50 Ch 60, db L &BE 40 N LTw5b ERDMAN,195
6;SCHUCK,1951;3IBBSs COLLETTE ,1959),

Statiaon ),



DXL, AATED 0 10 °S OKE T, 8~9 AU ARNEBEL LD, HORBLTED
T30 DB I INEIAN T e 11 ~1 2 AR B E 20 °S WL CEIERED 5, 3 BICE]
BYEDRIET 7 U # B X 7 A # VEEFER (20 °S) THAAFIRIMRD b D ThH Ok
(WILLIAMS,1958) o 285 0 ABZENEL O TRECHBE~BIH L, 35 S M
TY 7o EECHEESNT VDL, SHR, EObRY EFTHETZMIALL TRV LAL, 4

BHERZ 2 ERBRTOABFIATLIETEELLN D,

E#RATS &, dbEREEEROE JIFHH « BESOHE T, REE B E LTRENCES A
FHRERLTWS, SO ok, MEROBENRPHCERA S22 iR TP THY , £ 2
HEOBRENIEOER T B LR LTWDH, CoEEEAMcRKR LD NnFig. 8 TH

Do LAL , BESATRERKE 3\WTEN EN2IKBRIEIEL {72 5 22 &5 @ik B0 0 il 21 %,

e R, BIRR  RRIICERERC T2 E 5 2o e, RAIR &N BRI EIERR B0 R 72 B0

‘ EEPTEE D 5B & DE Th 5o

-30°

40

Fig, 8Ff«iLil ¥R &1D ¥ 4 7 OEEEAE
Schemtic representation of migration
‘of delphins in both semispheres,
CO  spawning season o figures
indicate months ,
—>--> ; migration route,

1)



BOM HEIRE

B1E # tE

BB Ly oM B, Fig, 9CRTE B FROFECEREN LHENZE LN D, &
DRI BEDFHRIEHE 4 0enl T ALDONTIRBDHIEMNTE by, WE, 1 96 34EMNL
196 44D 6~9AZLRY , BRERAE TGS Lz v, 7 DA B L D B R
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Table 5 BIRIEWRHECHITEY 47 @B M
Sex ratio of dolphins caught

off Shimane Prefecture (Western d
art of Japan Sea)
T 2¢n
No,of Number of‘rt‘is'h Sex ratio
Tate of Catching specimens
: examined Q $ |uncertain | &8x100%
Jun, 30,1964 79 52| 27 - 190
Jul, 18,1963 50 39 11 -~ 352
Jul,201963 9 2 49| 43 - 114
Jul, 22,1964 8 2 58| 24 - 230
Jul, 26,0964 49 23| 17 - 135
‘Jul_30.1964 14 12 1 1 L2090
Aug ,20,1963 6 6 3 2 32 2 100
AUug ., —1964 12 5 3 4 170
Sep., 51963 41 17] 19 5 90
Sep. 81964 30 21 9 - 230
Total 506 308 [186 12
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LD (BHEHBS 1~9) CTRIBRERIZ60~37 0 £ THRADAZNLE , SPFrEIIT50
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Table 6 BRRREC 5 AEOKRE s LIERE
Rady 6ize anl maturity o ovary in dolphins off Shimane Frefecture,

tem
Neo

Fish Body Body ovary ovary Maturity
Caught \|rgngth(er) [WeiBafggy) |weight(f) | index grade
1 [ Jul, 17 9 3 5.4 37 0 4. 6 Later mature
2 | Jun . 27 80 3.5 180 3.5 z
\ 3 » 25 6 7 3.2 170 5. 7 Middle mature
4 20 6 5 - 210 7 6 Later mature
5 v 22 6 4 2.5 210 8. #
6 | » =21 61 2. 4 60 2.6 Middle mature
7 = 10 60 3.1 225 10 4 Later mature
8 2 17 6 0 - 120 5. 6 2
9 » 28 6 0 - 110 5. 1 Middle mature
10 | Sep, 8 5 6 - 4.2 0.2 Immature
11 Jun, 21 55 - 75 4. 5 Later mature
12 + 20 55 2. 3 40 2. 4 ”
13 | Aug, 1 55 _ 125 7.6 Middle mature
14 P 55 - 85 5.1 #
15 Sep, 8 5 4 — 2.5 0.1 Immature
16 P ‘ 5 2 L1 7.5 0.5 z
17 P 5 2 1. 8 6.5 0. 4 ¢
18 P 51 1.3 . 6.0 0.4 ?
19 % 51 1. 3 8.5 0. 6 K
20 2 51 1. 8 6.5 0.5 ?
21 P 50 1.1 6.1 0.4 i
22 P 50 1. 2 6.7 0. ‘5 2
23 P 50 1.2 6.2 0. 5 i
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Ovary weight in
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Relatienship of ovary Weight
%o Dody Weight,

Table 7 RO A& S L 5 HEER L BIK
Ovary woight and number of ovarian

eggs Ly size of fish,

No . Boderr?%m? Body weiight OV%é‘Qlfgh ¢ (@) Number of Qvarian eg;g(:slo3
1 238.0 5.4 ’ 370 2,2 20
2 80.0 3.5 180 720
3 670 3.2 170 ' 850
4 6 5.0 3.0 210 L050
5 64.0 2.5 210 - T00
6 60.5 2.4 60 22¢
7 6 0.0 3.1 225 1,100
8 60.0 2,4 110 555
9 55.5 2.0 75 300

10 55.0 2.3 40 '200
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B RTINS & LI RYEHEE U T ERROMELEEL | RBORRER £ 50T, B
WD R LA 2D LR TENRTR TS B & & Tk, IMNEICD { HERERALKARN 2D
% TOAMELED R, TN LMAKRED BERERT L L0 L5 CHELTW 20 %iBRTHZ 227
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BRIk BRI DWTIL L 9 6 34F 5~ 8 AOMIE W « BIRIRBRO NEDO T LE
ELTHWRTEL N2 0 BT, HARFAURIL A « BRI AR THIIBTHES Rz 2 0 0
BTo® 5, BACDWTIE1 95 5~19 6 140 6~ 1 0 fBBERE Ha0lBns , ¥4 7
REEC L OTHERESNALL 21 TROE Thdo MEABIXLRES 1on (FE 0.7 3 F#) ~hR
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VA7 RANDAMECETAHRED TLhv, BH - 2ot (1961) ©Xde ,2R11
mD DL Copepoda YFEEELLTHALTHY , &8 1 2 5mll kD {0 TFR L o
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Zhhd, Sbie , 2E34.5mD DL 8madD Jad id coera NE HBLNT
BHED ThbBbLAHAZ 0B (885 L5~ 11 40m) OFFE (F& LTE) AXH%
RELAERAFR LD Table 9Th D, HILECPIEY MRRNZR R DI SDIZED 2
CECRET , BISET LT, Wb S RO EERAEIILRT O 25 His
Table9 iR &5 & , ABARD 6 ¢ FOMEKBCHANRBWEINTHY , TOFRRRY ¥~
Celodatis Sobwa oFYSeariola guingueradiala ,» S Giredla punc—
tota 35X UEDMBOTHBETD %o
DX, HEITHE AN A2 008 (BE15.5~290en,5E25.0~2604) OFA
BYHERED HRERAHN |, FERRC A T2 E 0k EIRCRRLADNF g, 22 Thh
Fig.22 #45& , ¥ A FYRDOEL R HAHEONEA LD Z ENTE B, Thbb , HEHEK
DEDELEZNLDOMLIERFZELTNWS &, AT Upenens bensash  pryFLTY
Engraudis jaoponica o4 7 (FELTTZ ¥ F Ay Dorytenthis hensahi)
BHY . EOMEEY FEY ACypoelurus opisthoprse=Y XY FPasson Lrossul
wseRT Y Tracvkurus japoniouslt EAd b, ZHBIEWINLH « hATHLND, ¥4
am@mﬁ@mﬁﬁmﬁﬁm%&rw-@ﬁm&&ﬁofhac&#%w%ﬁaégﬁ%@%@ﬁab
CEodui UIE LIFS Y& 77 3 Sargassum sp  Bi7 Xip FRAB LN, YA 7SR ErE o & LT
NI @R o |, FEEOBE LTIR N EEFAI L TW2 &£ 5 TEON %,
LI EDRERMNL | ¥4 7 HADAMRREL LAREDL SEFEMLTIT 1 ER T2 Y47



Table 9. WHHBED TrLEELALY 47 RADARHEAR
_Stomach contents of juvaaﬂs'dolpm ns 'caught under

drifting sea weeds,

Size of Dolghin

Stomach content

Specimen| Date of
catching | Totml Body . . ,
No , length | we ight woight food items
o % ) _

1 June ,1961| 1 03.1 5.70 0.10 |Unknown fish Amorphous

2 P2 828.0 3.01 0.12 Copepoda (11) ,Unknown tish

3 s 9 6.0 442 0.015 |Amorphous ’

4 s 1107 630 0.025 | Amorphous

5 2 93.0 4.09 0.07 Copepoda (DCeleledis saira(1)
T.L33.8mm

6 s 9 3.0 4.68 0.12 |[Copepoda(l),Giredla punctata(l)
T.L16.8mm
Cololabis Aa,«}xpa(l)T_L’d&Omm
Amorphous ’

7 p 9 6.4 410 0.06 |Copepoda(2), Unknown fish

8 P 90.3 43 2 0.18 Giredla launc/ta/ta,(s)’ Sariocla
g,ulzngqub«'uad i/a.zta.(Z)B.L12.5,7.7mm
Unknown fish(z), Amorphous

9 o 1036 5.561 0 0

10 7 91.3 4.0 + Copepoda(2), Amor phous

11 Jjune, 1962 (114.0 |12.33 005 |Unknown tish(1)B,L 27 5an
Amo rphous

12 4 100.2 8.55 0.50 Seriola 5»ubn5,u44,a,dba/ta.(2)}3 .L26.38

20.2mm ,

Unknown tish1) B.L12 6mn

13 2 81.8 4.93 0.06 |Copepoda (20) ,Unknown fish(1)
B.L13.0mm
Hyperidae(1)

14 P 85.8 4.93 0.16 Seriiola guingueradioata(z)
B.L15~25mm

15 P 743 3.88 0.08 |Copepoda (56) ,Hyperidace(l)

16 P 92.1 4.28 0075 |Unknown 1 ish(2), copepodal(2)
Amorphous

17 My, 1962 58.0 1.12 0008 |[Unknown <t ish()

18 % 51.5 0.75 0.001 |Copepodal(6)

19 2 86.3 3.88 0.001 |Copepoda(l), Amorphous

20 2 78.3 2.18 0
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1. BEHREL HREIH

HONENEBDE , RBENBET EDLNTWBEA S, i« HECHE THERDL
OMEBRINTHBSEDHH L WE, 19 5540519 5 9ENERICLY | B DO KR
Blfs L OBREEYHEANFTR Lo Table 10 TH %o

Table 10 #%2& ,BSNAEHEIPEDL DT, ZOEEIGFECS V-, RERCH
THENFNDEREO AL H L, ARNERIL 5 %% &, 20T, FiR <&k - BBEiMmoD 3
Hpi4. 8 Bk, HEEE . T DD L DH0. 2 B Th 0

ERs e LCHET 2 aEY , HEETOBWLOMLIERFRETDE  H 27 F A7 ¥ (22
B) o FEVA (21.8%) e xAY (1.9%) o4 7Y (1.4%) AN (8.83%) AT/
X (T.8%B) o7 Y (B.7T%) «¥47 (2.3%) ¥ T, Fofiic=y¥rF« 2% FEMH
mray vy sNeptunus pelagicus « 4 ¥ 7o ldotea metalli ca 55 H
oxvnrarPor pita wnbebla «nyrsnvayVelella Lata ggg (1.9%) k¥
BHFHND.
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Table 10 ¥4 7R ADOBREDMK
Canpositic of stamach contents of dolphin ;showing number of
occurence and total weight of each food item in all stamachs,

Year 1956 | 1g56 {19567 (1958 [19569 | Total
Number of stomach examined 81 744 248 18 18 L1038
Molwhely, |wE.g [No[wt.g [Nowt.go|w.g | N | wt.g

total 2600 11568] |11492| (613 1068 21341

Etrumens micropus 1] 631 90 2| 158
Ssrdinops melanosticta 7| 250| 32| 1831|25| 1428 64] 3009
Engraulis japonica ‘ 15| 989 | 73|2512.4|96 |7582.5| 6{206 | 8| 9902 198122301
Pelonidae a| 75| 1] 16| 1] 2| 1| 18] & 1145
EXocostidas 17) 416|135 (40345 28| 992 | 3| 44 | 4 37.BJ 187| 56243
& aiprides 6 368| 4| 555 | 1| 85 11| 1po8
His tiophorus Orientalis 1| 75 1 75
Cotyphaena hippurus 4 238| 1z 693 | 4| 219 20| 1150
Trac hurus japonicus 12} 105 | 7} 344 |13|276 32 725
Oplegnat hus fasciatus 17| 388} 1 15 18 403
Upeneus bensasi 14} 102| 43| 1333 9: 165 3 424 69 256
Dasson trossulus 1 02 8 47 A . 9 49
Microcantbus sirigatus 14 y - ‘ A S 1 4
Tetraodontidae 7t 782| 1 60 1 6 9| 1392
. Alutoridae 13448 | 46| 1089f 1 10 4 31 64 1528
Cophalacanthidae 102 1 1 1 15 3 27
Unidentitied fish 201533 144.1090.5 22| 127 | 2| 14| 3 8| 191 13878
Portunidase 4 02| 4| 22 6 24
Nepiunus pelagi cus 3 55! . 3 55
Idoteidase 1 15 1 1.5
Idotea metall ica 1| 02 5 1.5( 1 03 T 2
Gctopoda 420 | 24] 1281 7| 57| 1| 2 | 2| 4| 38 2198
Ommustre phes sloani pacificus 1] 90 | 4] 426 | 1| 69 6| 585
Doryteuthis kensaki 1| 6| 26/ 488 | 1| 8 28] 502
Siphonophora 2 15 2 15
Velella lata 1 2| 4 a7 ‘ 1] 1 6 57
Porpita umbella 4 15 4 15
Algne 3 45| 51f 292| 5 12 1| 1] 60 36
Pisces of Wogd 1 15 1 15
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w2 v o Hemi ramphus brasiliensis n¥ , KBRETr*x ¥2~¥Balistes ca-
priscuss*x377 Diodon hystrix xErRo b, BOREEZIRC L DTRE %o
Ll , AR « AR IWT S Py A4 bEBELFEL2DTHY (TESTER « NNKAMU-
RA,1957 ;G IBBS« COLLETTE ,1959) , ¥4 7 0f& LT Lo b EEL OIREMED -
B Thr ERMLTLNS

2. BESEEORERER
EHREED S b, TR RABECOWTAE SERLAOKF18.23ThH 5

of individuals

Number

Fig.
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Body length campositions of esach food
item found in stamachs of dolphin,

HLLTHELNTWS FEY K (F&L
Tk Y P EYA) 2R 2 enBIER25 2 0
Y CT, 1 0~ 1 5cemDRRAADI
B WETZFAV vOEEILY 7R (
2emiR) M b 1 bemD AR LD, &
S 11~12mDbDRE N ¥4 71
By o it an @i, #
SRR T RS OoThY R AIERL
2B THDIe AT ViL6~20omDY
DT, 10cnfBEDLD IS\, HTNF
H(FELLTHINK e 7I2ANF) O
Eiz1~TemndnT ,/NEIDLDIE LS
S, ¥4 FieRE 3 0 onE TD AD TH B,
eA SEREL~5sem 4 V24 hE 2
~Tem, =7 P13 3~ 1 2mT 5%
FODEHGE LT, AVA I IV LY .
¥ra 2775 EREL~3mD L0 THD
120

Bl _Eo@gEns BREOAE S ERT

1;,0plegna thus fasciatus 2;Upeneus beneasi Bo EEMOKEL 1 AN 8 4cnd

geAluteridae 4;Engraulis japonica 5i3ar—

dinops melanosticta 6;EXocoetidae

BWEHC o TW50  Fig, 23 %.

BB LEBEDE- FXBRE2~4dme 10~ 1 5D 220 FHCHON Do AIEDFHII T NF o

LAY e HRIFAV R EDORBYERECEIOT, BEOBLIEV S « XA VY e 227 F47 ¥ix
EDONEE FRIAKIC XOTHERENT WD, DI &b, ¥4 72 e$5 A0 AEs ik JEE
D 2 oDOBREINDE ENERINE 5, FE3 4 emt b I EAR X AT Y4 7 23, 2endl
HBONEREEN L LTEORBLELTES LW 2 i ,—R, FRCEN B2, O Z ERDWTREK
B A CHEART B



R BEHEREOFTH L
195 5~ 195 T4EM 3 HEEC DT , AFEMEEOEH B ERLOEF R TF 18,24 KK
Ftho L, &C CIHREROIIFC Lk 2o TH el oMLY , Ehblftoboix [
FOfth | K—FE LT 3 5o
Fig,24% %% & ,19554EILTA %

CHBELFA Y RERES 0% % 5T )00 :::L ]
WaA | BRSO TRI L B R B L e
THEY ApMLAL, 1 0HIKILPE ',;x
A MEREE D, 1 95 BLERIL, T e ",'i’;_-_';;
CAMB 1 OAET EY AERL TR so I f}:{::x
o IV R0, 1 0ARIZFEYAD N AR
LTB8 0% % HwHo 195 TEETL, T { {,.:.i‘;
~BACAHE I FAY v REBREL kOT ' .'“'.n.‘—::
WHH , EM 9IS Y F &KL o f .:::°..‘:"._KJ

JASO JASO
1956 1957

THEY ,EHL 1080478 >y
¥4 1) ERRLT, 4 »ENEHEE I
DT Do

PEnksic fBE LTHRIZ F4 9 pig,. 24 AEEREOEGE L

s FEYVARKE REESE EDTNHEDH Variation of weight porcomtage of each
Bon Th Bh3 , £ OHERIFILD E LR fool item by Month and by year,
RN TR L b OTHEBCEBL T {1 Others

Who IO F 5 AEEELY 47 HER W Trachurus japonicus

rveny i ]’ 10,
B IR OEY HERET 2 4D L LTK 11 ginidae
3 PZZA Aluterids
TR SHBTH D, M BXcc ootids
P Sardinops melanosticta

B3 | ' H E B oniit Engraulis japenica

1. & 2

BEORE R X BB AR T, ¥4 K98 6fEAE (1 95 6~1 95 THEDHE) ©
T EEHER Y B LT, REBOEEYE SR Trig . 25 KERT 30 ¥4 7 @iz
HHEEE L oh , CORRBHOBENEWMEEZRTSDTHS 5,

Fig.25@ k% &, Boficfs ORNAERL B bR andi@fs o 27 %% 5o Twxh
ZECIFNRE AAEDEE S FLIT) 00 xaH5 &, b0 ED BEEIKS 0 BTk L5
Ll , =5 TREBECEHEL T 5 0 $F 0,

DFR , fEOA/N (BEO ES A RCHH T L E) ©OWT, BAPEROHRRE %
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Frequency

10r

0 - ,
0 L~ 8~ 10 ~ 30~ 100~300~1,000

()
Weight of stomach contents

Fig. 25 MERES SMEED BREERSH
Frequency distribution of stamach

rig.26gRt, chekbE  BERMN4I~8
en (HEFAT 5 0 on) 0 b0 TRASYERIZE
72t 3 FRTBRDO LD HB 2, 12~ 1 6en (BE
#7To0cm) DEDOTIZL 0 0 FEEXTBELTWD
2%\ iz, 20~2 scm (BEK 9 0em)
DYHDTIL3 0 0 FHIRCE—~ FL50 , —KEY
CRENRAE S BN TEERLRY L, A
WEELHEM LT,

2. BHEEHERE

B AN X HEPHOEARY , S HIBRETLT
325, Kfatko ANERRLYER MO ETRD
Bz EIRTRATRERIE WO T, Il & Rt o i
B BN SWER 4 F OFE TH LicBifidEY D
DEEE EER T =2x100%, 0 AHE
B, viAE) 2RO THh 5B
- Bohe o0 0P MAEE LT Ak D
5%, AERROLTHH3D1 5 0 BEOWTE

content weight of 986 individuals, hENE 2RD , %Ef%ﬁﬁitﬁﬁbf%@mﬁjﬁ

M, M-S (S jIEHEEE ) RUEOMPARRI/R L OMF 18, 2TThs, F18. 270 & 5 & FRIEHKED
BEER(M NS ) 2R 0~20emD s 10 0~1 200D B AERE THA SE LA

a2, BWEAR EERI SRR WL S B
NB, =B (1960) BREBETY @?354
TILFE « PRIBATFE WS, FnsE40
~5 0cn¥ TIRAMCETLTHD , £1bl
BeitiaA EELAE Ve ZD &5 ntBRIZ,
yra | RO EERRRCE I LD THS
50, ROZ EDBEBERZBND, Thbb, ¥
1 iz EERC e BEGOE AN , R
THRIEDTEANBRY LT FHERIZ
& AiE 0 B Bk 0 49E I BTR

Hlch B0 b, RACBRIZERKDCZL

, WRRENI—BREFSDDTES 5, £
LT, B EBREOEXBInKE WD,
AN ERFERE OBRZ L 56D THS 5,

Size of stomach

cm)
2433
20~24 |
16~20
12~ 16

3~12

0 ~3 ~I10 ~30 ~109 ~300 ~1.000 ~5000 (g
Weight of stomach contems

rig,z6 Bokxxsflcii ERAER
Relation between weight of contents
and size of stamach, In all 917

fishes are exmined,
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FFEARECHAS L HALARRED O
BZbhknofoex LT, Ak LI UEfa
MREOLDOHL L NN, Y HAELT
WARED BN IE L Th DNk LD &
S5EEREC I 2Ty 4 7 i4anbBERE T
FA EBD b In W FREIR AR THRERIC 2Dl &
Ezbhb,

3 EEYLEEEE

BEEE O IEFR « TEF & 06 L0 #IRe
AR EDS VL OBEN LRETT5, 1 95 5
~1 95 T4Em 3 MEDOHEHZDWT , AldD
RESIEFEHRLT AS EHlc BNSHER O
BRAIIR R 2~ Tablel 1R To

Tablel1lC k5 & , BRAWERILZE 0
T Ronb kg RBEAELTWD 40 ¥ Thh, &
BREERI L TR A RER BRI BE

X 100

w/ W

L_I‘

.
L 15

Fork length

1 J ] 1

L 1

50 60 70 80 90 100 110 120¢m

]

08 15 24 3§ 52 73 16

Body Weia.ht
Fig, 2?7 fFE..FEHOHER

Rate of stomch content weight (W)to
body woight(w)by size af fish,

K

+2%, 1955408 ARILATDNEH8 0~1 0 0F %EELTHD 9 A & PR THEB

Lz -
Table 11 4 . ABC it 5 BAAY 0EEH HBER
Frequency of occurrance of each Weightﬂclass of
Stomach contents,ly year and by manth,
Woight of 1955 19586 1957
gstamach content o
(¢) Jullaug. [Sep, |Oct.Pul,|aug Bep, |Oct. gul. pug, |Sepn oc te
0 % | 125 | 16.0, 192 87.8 28.2] 21.4] 11.1 | 25.0 | 27.9 | 35.9| 20.0
~ 3 125 | 80| 269 91| 342| 248 111 | 48| 54| 51500
- 10 125 | 120] 115} 10.9] 122 155/ 111 | 60| 9.9}|128
~ 30 18.8 | 24.0] 154 | 14.5 11.0| 228| 22.2 | 9.7 } 10.8| 254 20.0
~ 100 313 | 280 281 227| 112 15.0( 445|353 25.2|18010.0
~ 300 - 62 | 120] 89| 45| 32| 05 18.2 20.8} 26
~ 1000 6.2 1.0 1.0
Total % 100 | 100} 100| 100| 100} 100| 100 [ 100|100 |100 100
Mean (¢)
Namber of Fish 498 | 39.8| 196| 245 14.6 144( 271 [573 [531{17.8|141
oxamined 16 32 27 110| 419] 206 9 82 111 |39 10
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195 64FIXT ACHEMD D233 0~1 0 0 FAFBEELT AN, 8~ 9 HiKiz0 ~3 FHEDT
WHIRIEE R, LAL, BU1 0 Azl Ty | EHEE VEEREBLTWS, 1 95 748
DEFORERIL T A BRS E LT, BEREOR R EETLTWS,

KD FEROZE & REENEOEME(NENLLRET S (Fig. 24) | £O5E PR G
OHBEAAE—ELT . FHE LT FEY A « {7 YR EOHBANRS K B LN DIBACEERS Bu F
7o, BINK ¢ € 2 IR ERRENE S HON D FEBHRLEL T Ol T 0z Lk EFHED
FENL R EYOMBIC L 5 LHEBE SN D, Lol , 1 955648« 195 T4D9. 10 /L, bEY
AN OEROFEEE Y , BE LT EDIHENS O b 0nbh T, BHEEEETA LY & &
TFLTWAHRBERLBNS, SN, FE Y+ OERNBE OO FEBRCHINIE I2F 47 ¥ CEB~TE
B e Dfcted &% 2 b S,

4, REBHRELRBEYELOBR

¥4 7 DFHRC Ui LIERAERZ KSR ) | ChfEAENERC BN TERBET4HEL Tz
LifRasN b O, 70, M B YNk D T HARIA TS DI B T, F
T, HBEOEMHEANS D , 19556 ~1 95 THEOBYM (6~104) ©onWT, &HE%
BOBEBRNES TE 3 1 2 MofAMCE 2RERERLTR Ok, & O, sz fe i o Bt 7
FRZTSNTH B2, R A THE NI EF 2S00, KE T 1 n ECHEET S & OETE i\
REMRBD, LML, HEEOHEAERT A AR TR TH5 5, HEOMB A Tablel 212
iy S

Table 12, BBIFHEO Y, 7 FRETE ~1 0 AREES
AR THREA N RA

Iist of juvenile fishescaught by surface net collections
in "Shiira —Z wke" fishing ground off Shimans Prefecture
during June through Cctober,1955—57,

Specis rﬁN:%?;;gt%g %Efiaﬁg
Engraulis japonica(HOuTTUYN) 199 12102
Upeneus bensasi (TEMMINCK & SCHLEGEL) 186 | 2298
Stephanolepi s cirrhi fer (TEMMINCK&SCHLEGEL 7o 195
msson trossulus(TORDAN&SNYDER) 61 143
Stephanolepi s Japoni cus(TILESLUS) 45 810
Redarius ercodes JORDAN' & FOWLER 43 120
Gonorhynchus abbreviatus TEMMINCK& 36 179
Sphaeroides sp. SCELEGEL 8z 63
Scomber japonicus HOUTTUYN 21 1002z
Girella punctata(GRAY) z 6 87
Others | 227 441




BEIFT b 6 ~1 0 ARFEAOEM - BAS DL b SOHIT , SN RIIZ 3 57
K5 0E Lt OSNCERTRFEOL D1 4 TREZSD TAET1 71 9 1 B2E 7k, EhAEzBE kD
LDTHEI FATY «EAT e BTNK « = I Y8 o 7 I A AFR ¥ 0N HEERAS < | 7
ERIEI E 7 FAT VL AT D 2BREMHRC S, 25T, BREHBEBO» 27 747 .
EAY e ATYNFH (AVNF T IANK « aVF) OJECDONT, 8+ 9 O R &4

CR/RT2EFig.2 80X Red, _
Fig 28 ¥4 FEHEBC B IE8 ¢« SADH RIF LT T o
b2 Y e BUNFIFHADDT
(a—c) Relative seasoral amundance of juveniles ot
Fngraul is japonica Upeneus bensasi and aluterids in the
waters off Shimsne Prefecture based upon the data of larval
net collections mde in August and September,] 9556—1957,

&2 1955, O 1956.8 31957

a. Engraulis japonica |
N 37 August ,2, (3, QM Q Q September
® o
: oo
o 0o
O e
FN 36° - @Q&O |
e
Hitg T
kN 350 |
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b. Aluterid fishes

-+

August o0 O O Q O September

N 37 1~ ~% -2 ~50 hurrs

c. Upeneus bensasi

August o) O O O O September
N 37° 1~4 ~8 ~20 = pugred




Fig,28 #% %%  # A7 FA4TY L3 HLEDS BT 19 5 64EHN S MfH « FERELFEHELT
BY) BCEAMNMS3 0~ 8 0BILEREL , SHRIIRED FEMBHC IR LATN D, 7 VNEH
12 3 DD AT o« HBLRVUC KEEIL D E & A P21 95 5HECEDEEHHBRL, 19 574
KD T T e

8 A TR o T REAGHIC O\ TEEE TS &, ¥4 7 DB IC A0 h s R 1 AR 1%
BT, E ORI 4D e b B BORIEAE I FATY e AT o T AFETCH O B HRD
ﬁﬁ'mﬁﬁ%KEUT.V47@%¢Kmtéﬁﬁﬁmtfﬁﬁ,1956$ﬁ5i9+47vm.
1956-’SrﬁmmeAﬁﬁwtoa$@<&5nr$aoLmL,la§7¢9~1uamu
EAT e R F A4V Y OUB I DR bt b TS B RS T e SO 1L, R
ox%émiawm,%na@&ﬁ%ﬁﬁm;ét@mimﬁ&hw,kw:am#ibn%o
LB L , ¥4 7 oFPic B Uich il @t W IhoB4 5 1EAHEEBLTW T, FEY
#-z57%4vvmib£®6NTM%:t%%mOtm.it.?JVy.7V#$4ﬂ&E%E
BETHOT , cnbRAEOMTERERESN ¥ LT W5, S8y REEMHOREKINEE T2 2,
REE BRI 2~ 3 BEZXRLTW % £ o ixE o $8 o MR g e nh | £hic
CODTHEMD HBERBRE &b L 2T, HEASDERCHRSNBRRIT | AKEOHEMR
REBEBBLD G 0 LD, HET5 FRAMHABRORIC £5 3 0L Bbhd,

B ExETHE |, ¥4 TR EC PR AE L AT DA, TASELELEC &o, Ehi, #ERMEN
SRCHFIESDHECIIHRE L HRTS Lo LHERS D, ELT, ¥4 70 L5 72 AEBFEOR
ﬁmtoru.%ﬁﬁﬁﬁﬂi&mksé@?@ﬁﬁﬁbbaﬁbnao

LELiLEEARABOBH ,
PR O fELHD 9 % (Table12) LATVEL = VEVE o B vxxae"ﬁmmn@v:o( Z &S
htns, (WM, 1926 1927 ;M FEE, 1958 3FH, 1962), Lol ,znbd
DRRAY 4 7L DTHESN oD i BT 22T 5 RED FEM | & Iz DL EHEFO

AN ATV, £CT ,BREE 2N PME IV 35T JRAVER 1T /e DT\ el & | £ 5 TS

DL R FEERBTHES AMSOHE (6~10H) LT, HERDNTL YX L «=IX Y F ey
NERO FERERC MRM A B TS L e T 5,

Bl (1963) &2, FFEOMCEEED 0T b REREC HEM B BB A 580 &
Nao Tibb | FAE POk B IR A%+~ R b iR s h |, &L 2 ~4 ooy
OLONREEEZRMLT R | F 5 THRWABOFECREARBELER 1 ~ b5 2EE Lot b g,
EY 1 nfHO SO AE FE d Teh | RRC L DTHNBE DORENES £ 5 Th bo Fig.
2R IS B & | ¥ 4 7D BT B 1 A R R & *HRT 2, ,

’ Fig.29@sd e, BHELBENZAT N XE e A ¥F 4 « = V¥ VY F OBEMEIL , THEDZ

BROETNIGELL TV, CHHLD A TIRTNEBEC O TW LD EASND EELZ LND,
y4a@§¢mm,%@ﬂ@ﬁ@abrzﬂa+4vy.zfﬁm&hnao:@%ﬁmmnﬁmﬁ

| ROTHES MOk | | BEDRS TR h 7 F ATV 28T 5B, €AY 2 T 1ETh
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Frequency of dolphin

Fig,

Body length

Dasson tresenlus

29 BaorHETRELLY 4 7 B ORABO AR

Canparison between body length compositions of juvenile tishes
tound in stomache of dolphin(dotted histograms) and thoSe caught
by aurtace haul with larval net made in twe different ways;

Aluterid. fishes
in 64 stomachs

il

Oplegnathus fasciatus

n 18 stomachs

Dasson trosslus

in 9 stomachs

Upeneus bensasi

in 69 stomachs

— E—

Engraulis japonica

o5t n 29 stomachs
N
1~5- 6~10 11~20 21~50 51~100

Numhar of iuveniles

?is\ av ¥ 47 0 ERR L BN RS OB AEK

‘Number of prey- juvenile t'ishes fourd

in a 8Tomach of dolphin,

—50—

ane Wy together with drifting sea weeds ( solid histograme ) and
another avoiding the intluence of drif'ting sea weeds ((Open nigtograms)

D, D& 5RO FHRERARL
hDMRFig, 30 Th Ha

Fig.30 &b &, z‘ﬁn(%O?iF%ﬁi
DR AT\ 5 BETR TS B3
HEZFAT Y o b ATABTREIOE
HNT B, TDZ Enb ¥4 7 I%EE
Ha BRI AT 5 & ilTE TE 2
2, B i #s0 B g B AR DEEFE R
DEEORRE LTAWCEIKRLTHE &
W2 dbe T, HRTFALT T
A S HAaELEIC 1 ARMREEaN
AREBELFEAEDOTCKY (HH.HE
W 1958) ,4¥YFL o AT NFH
NGB CDONTEELT WS Z 238
b0 Th Do ShIT , ffk BEIL 1 BB
T R SRR RS D B\ HE a8 TR K
H, Lo DT, ¥ 47 Bigaox



Bk B AN R 15 DHEEDB LD DTS, BHELLT BARCHMELFOL O
h, BT Y R E T BRI, R AL 50 BRI L OTHNO Bin 85 RETHH Z e
*C#i &‘ﬂéo

BAH RUECDODOTORBEERLIHEN

¥4 7 X R Copepoda k&L | F IR fivr 5 R 5 L fllo He Gl R AL KL,
SRIC L B & B RENIREE RN AL 1, R 2 B 2R L +5 B A - IR - E
BB ¥ & T OEBEL LA, TSI ORGA L HRAE AT H D, COPRIL , LYY oV
MRAATY T Fh SPRE AN b ALN B, ZNbIt/Ne FRACES NVGERREREN D5, ¥
ROEAY o4 ¥H L oy AFHL, TR, BEEEAM THENE S , Sh bR ERLE
B T35 BEM OB L0 T, H~KICH BB RICR N 5RME HADKRIBHENTE S (
P oI, 195 8) o ¥, BBMAY L BECIHE LTS L0 ThE 0b , ¥4 7HhEL TS
iz 2 S MR S Rk 3B, B AN IEEET B AORBES RTNBEWDIT LV,

v4 7 O FEEELEK R S VBRI 5D &8 Y | HE B O TE~BAT S Z E25TEX L
b (HiE, 1953) , HEMECHIEND L Bbh B, £ ORDI b LS < BEE< © b O
LRBDTHA 50 S0 & SHEEECH WT Y47 RPEASYERED N, TREFARFCRANED
FoT\~ B, RERFEOR ¥ 4 7 ORANSRAMEEOR R L T5 2 iz, —R , FELTH 527,
52 +5 FB FIEAP R WIBA I 0¥ DTRIRMIC A3 285D TH 2T, HERSIOEA LI LIER
RTAZEHRLTWS, Y4 7 0L REBEIREINTWE L, FRENS P HNRICEETS
CEpE LW EEALND,
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BAE 1 SRR

VA FIRMEHERDOII 6 0 Bz VA FHEBEC LI OTKEBINT W B, L , & o SIS CEK
HERL , ENCEE O BHAYMET 52 W S REARIRT D 50 AFETIZY 4 7 FIES L OB
O I B A T B BB OWTIHN D & & T 2,

BI1H AT REXLARAES

YA INEDL S REE  WRC L OTEEINT WA EMGEIT R LOTHRNTE 5 Table—
13i21 954~109624E08nELDONT, EhiEESBICY (7 @R LEOEIERERLIZD
D TH Bo

Table 13 @D v 4 7 BHES
(atch of dolphing Ty type of tishery,( average through 1 954

o 1962 ) ~

Type , Total ton %

of Fishery Cateh | 9799 100
Angling and long line 3.244 33.1
Surrounding net 58 29 59.4
F‘i_Xed net . 534 5.4
Lift ne: bo163 1.7
Gill net 1 16 0.1
Reachseine and boat seine’ 14 0.1
Trawl net 3 0.0

Table 13 Ik BE 8« i L OCHABIEIC £5 b OOEEIICS < | Fi3 5 & et
DK 6 0% . §+ SEMOHI 3 8 B 5 Do F 2 ML T ICILEENE « A« BRI EHE <%, ShBine
49 DWEHE « WL LTHEE THCRY RWE EENn L L OTH D, LAL , HIFRLDOTIRZIDLS
RMEENRLBEWEEAE Y ED TN 25 b Do

VA 7 WO ERTEEIALACENZD T, aHRERACONTHFRTS L, ERz2REE D6 2
BEBHELT WD, #0617 ¥4 7 HEBCLOTEDLN, 5D D0. 3 % 23— <D fyEH.
2% <D MEM « BT L OTHED B NDo 8 EHOERBR T YA KL o v 70« £
fDEIRIERET , A7 VY £ 7B GEN G BHBESNT W Do TOMDERBERTIZ, 77Y - <
m PR L Ol DHEE « BUEABF bR B, £io | LITIE SH#C b S ESDWME S LT B,
CHIZEBMATHIELZ Y P TR .,%ﬁ/ﬁﬂiﬁ@ﬁ%@:ﬁ%ﬁb D THA5, COL I, ¥4 71k
W EAEBTOBER LD BESATWEH,, T8RRI 2~ 3 KB S5 Tw 5
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o, EXAeREIoRkls LOEOH Sk, 198 0~19 6 2E0RHTCFig, 8 1
L7y

Fixed get

Fig, 31 BZXREET 8T 5EXBI0 @EN EER

Catches of dolphins in japanese waters DY Sea regiaons

and by type of fisheries, ‘
Fig, 81 © LNk , AR TELA Y4 —KY« ¥ /v EEHATELTHD |, B AW S LUEX
MR T ¥ 4 7 A LOTRIBROASE AT T 5 2 L HhEEHITH B, TRb b, Ll
WXz 9 b Y WK 7 o < REEMB, 965 %) ThHnbIhrRS &, ALK s\
A VF—FRPINE—AL (4 5%) , Y aib@rfzar (81 %) T, £0fosy « Enzhi
RT3, & OMEAL I ATRE R 36860 THGIEREE Th 53, 7 Y A —F DT 7' v FEAH
Witz (38%) £A4DTW A APEREXC SO TP LBbLEINEDY |, ¥4 7 HIE— [



50.5%) , E0fho HEMIFE24L( 1 8%) % did , ¥ VAKX 5 AIRE BT\ 2o

AAAEEXK 350 BY 4 7 OREL , £ OB 141 , £ OO 22 THY , FHT
WHED 4 5B% EDT WD ¥4 7 Mkl EOMOBIBCOWTHE 46 (18.7%) Th 2 HE
X TR IO BERABF T 50,0943 B2V 47 BETHEDLN B BXH
B b HRBPAX SRR LA D , 1 7 il 74 5% % EDT 7 v+ KL 3ALT
5.4 BICEETE S, o .

BLEERET2E ¥4 7 ORIEEDKT 6 0 Bixv 1 FEESK (¥4 7 1) cLoT, HEE
PEX « RXHECTRES AT BT LT o
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B2 A4 7R R K

1. B d

v 4 7R MEDEEIZIE S 0 TR, T4 ¥ FHEIC LN & BLO BiEs L FrbhTo
30505 (WESTENBERG » 1953) ,—%. EArLGEbOIIDEBDNS,

ERICB D ¥ 4 7 HIEREOE gL BALIET L 1R « RIERMRIS X VB D 8 Bt K95 C
ENTRD, $0& b HNERWEL TAMBEKER (191 2) $XU48K (193831) itk
5 NUBgE - BT v 4 72 8 DI RTAWE L L THEED D . CheEAREV I, v
BEIEN EE8cm) ODEI 2 nhID b D1 5 XZHMTHEL . ChiThe L THESEL,
FEON VA TRHET D] LTV A, '

PRSI BRI & —EDHIE T W BLED X 5 L @A EE o1z v 4 7 Bk BEHHR
& b L T, KPEMTIRCOBER S fTRbhTOELO1LE 5 Th b, D&,
BBIR3 04 (189 7) fithd D KIERHNCH I T , SHREEOFE S MBI HE & Tl MO
ABEESTAREE oh , 12, BROBILBIB b, CORRD1 90 5~191 24
C¥ 4 7 BRI TRSERBIN , #9132 £ THNET 5 H LSRRI NI
T BREARS1914~19 1 SERILITEIWMRERT S C EITID THRPOES -
WA - BE2 HRL . R0 BEIMT RIS OMAER S 0BLINTHDI D% 6 0D
G~ FEET B T EITHBHL 1o UL HIUARARS 191 6~1 91 84 NE2HRL
HKOPBED AT L B v 4 7 BBEX—~GEHE2HITA , CCRBROY 478 (D) B¥D
B2 AL UIZEW0A D, ZR0 5, BHIEASES1 91 8~1 9 2 14, SigEdbE AR
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I1lustrating of constructions of “Tsukegi (bamboo shelter for

ddlphing) typical in Shimane district @) Akita district
(p) and Niigata daistrict (c),
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BE % ABED4 0 BHL &L THeE6 0 0Kg DI THFT 5, I I D Tid , #ihD X4 iTk
O EERETS &2, B D2 XHOFRREEZNMEHBEL TBEDORICLRTINE L5
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LOBERIML 0 mTHS (BHIEHHS. 1959), '

BHBERER  BARAITE SO OMOES 2 EL |, IiF LD RIRY ARME (B3 10~ 15m)
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5o BPEARICOVTUVS & #EF2 BHL THEL 285887 %, £ OBRIC i iIZEREDEE
BEE 1 0~ 1 5 miTRD THEHAD KD &8 EOBEARREZFREL , BEEHROK 15
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Fig 83 HEAD X ¥ 4 7 DEMHEIE

Schematic diagrams shoWing usual proCess of purse seine operation

for 11 eh88 gathered around “Tsukegi”

In the morning and evening
boat begins to encircle fishes in a harrower area and
Closer to “Tsukogzi”

the Szing

(A) Than it does in the daytime (B).

Curreat direction.

D
Q @
=
Wind direction

Fig. 34 EARKE2HNICANTHEMT 5 HE&

Another pracess of purse s0ine operation ; “I'sukegl” is first
sncircled Togethner with fishes, and as the net is hauled up it
is pushed out of the enclosure,
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Fig, 85 HATHEOEEMEY -BIte >4 7H kG
Distribution of “Shiirazuke ” fishing ground (dotted area)
in the Japanese waters in relation to topography ana

current of the sea,
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Fig 85 %A% &, BEMPOSERIAFHEUTIMNESRD 6B BLSTHITTERELT
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BES LB LRAKES 0 0 mDBOESRIIKBREIN , 21 L D BB CiIER2 KFT S
D DHKEEHNTHEETD 5o SREBBEDBREPNTI , 15 BT DT R 1 0 8 %% AT
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L5277 FEEDREES Y, TORNTIIERTHBZ KPEEANSNTELL DT
Whe ZD& D LBA T EMEEE S KT, #h b b OBETE KEE  WIZEARCREIE
HENUL. Y4 FTREDHOERS FRICEMNMLBLNEITH S, #5, FEEORFL LD
TWE D3, BH&RS  ENZNE EES LK . DOBR4AICGE VR T H 5,

#| 3 SASERELABRR

I REREL AES

CDWMBITL? BBMOERSDRTHY A T THIEH , 20zt FEOMESEEINS,
WE L, 1955~1095 84EF TD3INEDEBRLTTEOY 4 M4 ONT , AED
R %2 Table 14iC/RT, 212U , HHOBEEDI DL . Y4 F IR EAYALATH, T
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Table 14, EBRELCFED 4HED Y 17 HEHRIC L5 ETEAFED
R B340
Average monthly landings of “Shiira—zuke” fishery by four
boats at Nima, Shimane Prefectura, 1955—1958,

(Unitskilograms)
Month June|July |August|{Septemder|October
Number of trips 8 57 77 51 17
Coryphiena hippurus 47 722(153825| 34,129 287138 6098
Seriola quinqueradiata 77 Y 5 164 46 13 3
S aureovillala e ey 26 59 2 79 64
Aluterus monoceros U ZNE - 67 1,611 2,214 266
CanlhidermiS macul aluS 7 IEVHT —_ - - - 4
Carans helvolus A% 7Y L - 57 185 69
Seriola purpuraScens H T IF - - 6 8 11
Miscellgneous ASFZOH —_ — 9 6 6
Skipjack HOF I —_ 6 26 55 30
Tunas <o g —_ 2 537 227 182
Spanigh mackerel H77# - - 2 4 -

Tablel14 2A2E, EMEIYA 7« v ANRNE .7 I=2H 707 SERHENED b O 255
W, RETHRIEONTNE 7Y A Y RF 29 F L E LS HEINTHE LIS,
B RIBRD IS ~9 6 %2 Y41 7B ED , DOTHIAFEHN1L.5~8% , 4 %7 I8
0L1~0.5% ,7 VENSFII D RLAN LS SREALN , £ DHOBEIH 4T3 D TH
5, Ch 5D HERAIEIIERDBEREZRL , 7VEP 6~TH , » 7 A¥ENT~9A , +
F7Y - A2IF FZDHDRIZE~1 0 AOMITEILA LN T D,

2BADEXELATRHE
B TRE IR B IR AR I | BRI TERIN T3, COLInEARL ECENE
NEDBRED Y A7 PO TN AR50 AT &% O THEL LY 4 D% ., §
bbb , BRIBEYIHEREE @EAOXEH 2#19634L19644ED6~1 0ADKH
DHRHBEFiIE 36 DEBH THA,
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Fig, 36, FHAR1EXHDv 473D 3B

Frequency distribution of catch in number per “Tsukegi ”
oporation, Inall 8368 operations were made,

1963 (oponnistogram), 1964 (shadsd)

Fig. 836 &L, 41 20BEBAD>DEEHT1~3,00 0 2EOFMEICHOIC AN ES ., 20D
BAHREHIZ1 9 63EITLI00/R, 1 964423 0ETHDI, 10, BEDEKD 2R
BMOE-FiZ19684FTB0~100RITHAD, 196 44FITIE8~10ERALNS, &
D& T, BEARD RFBIFC I O>TRELAEHT 5T Lobh b, CORELR HED R 5
HEET B L 19 6 440D BRARED KBHEMFEOKI L / BILBE LD 5 | KlEAEE
BARCEBAD 2 b DB EEILND (FH6E s Hink),

BLETa~I AR & B , A—DBARZBEBELIIBEE . mRLEDTH 4 ~5H
HRFE2 L TZ2hd GRELIIEEE ZRARTUTRULILBDTH B, UL, it REIiTEs
WTEAD & BRICHHEOZREBASNBRTThHE, ZL T, A—DENCONTEHREL
NEAEZF I TLEADBEAR>XEH% Fig 37 KRT,

PO SEIIRFELIZDBY 4 7DD x50 BOEARE RT o
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Variation in abundance of dolphins under “Tsukegi ® according to
whether operations were made or not in previous days.
“Tsukegi ” no, 1:10 miles off, no, 10220 miles off, no. 80540

miles off frar the coast, rospectively,

Fig. 87 %A% & ,196448A7TH0H13HDMIBEREST1~805F T:HEH 5%
LT3, BIBRISIRED K (1~T7%F) LHEDER (19~38 0&) TZENZTH 1~30
BOD YA 78BS RTS8, & ORillDmic 3 NIz ERIGE 1B § A6 0 T0AL,
DT L, WEEMEDER Y BAD NGRS (245 12 D3 BEL T EHSPOEAKRD Y
D5 RD 61, FEEED 6 XTNIERDERICQEEAERD 6NLNCE ZRL TS,

12, 8A28A069A1H, 9A8~4H, 9AG6~8HI TORRICLA & , KEHHE
DTV BHROBEARTEEHBRETIE . 1 FBDOTOBERDELERD 3)%&%)3&
FICEAIL TS T EBHALLICEEINS, 97 1 B~ 4 HOWN TRBEL ITEAREHED
ILEP I ~3EICT, 7PALNITITEE LV LDL R ET1 DO %2 B THRET
5¢.9A88,6BDLITHELDDEXABHALNS,

R FEHEREOERARIR S DT REI NS HRGERBEMERD 6 2 TR HLBU THEEEO D
5 2 OO &5 RGN EIBAIA TS QBERE RS OHAHER KL § DTHS )

3 FHEYOEL AT RERH

196 44E6~ 1 08DMENTINT ., 1 3HD ¥ 4 7 R EEO ZEmE RRAL Ok
ﬂ@btﬁ%bk@&mleeﬁmﬁ;A?wéo%mﬁu1ama~4@éc®&5&ﬁ%é
T [ OB R NI E D THET 52 Bid 55,
D& LFEEECEE 4 ~ 9 MOFNEE , IUOREROBERIENT EIL D, ZLT
BEINRHK L EQEARTH B, FHMOEFEE FBRIE Taole 15RL o S FFilEH0

YA ITDDOXREKF Fig., 381ERT,



Teble 15 ¥4 7 HeMBHC & 5 & et FIARG

Number of operations of dolphin purse seine taking advantage

of flotsam,
Kind of flotgam
driftingx|drifting [drifting Totay | R2tO (%)
Month *Tsukegi, |sea Weedsg| timber
Vi 0 2 0 2 1.2
a | 11 26 9 46 288
A | 43 33 4 80 50.0
KX 23 2 2 27 16.9
X 5 0 0 5 3.1
(Total) 8 2 63 15 160 -
(Ratio %) (51.3) (39.3) ( 9.4) (100) -

X of which anchor line had been broken,

FIAL 122D EIA QU EARSREDOKI 5 0 %, ENES 4 06 % EH T30, 2D
804 7T~8AKHAINTN S, L 6 DREEABIZVTN b2 0 BLLED WS TH D
17, —RHTIENBEIRIMES £ b B HRBITHNY, REDHEAEEZFIAL LD ¥ 4 7 550 T
BO»5TH 3B,

Fig 38 243 ¢ ,FEFEYMCLS ¥4 FOREHMEBRESL . BT 1,67 0, fith
BRTTO0R, MAKTS54 2BTHDI, 2L T, HERES HOE - FREBERHEYE 6
30~100RBIABNT,HLE (19 644) OEAROARES # (Fig 86 ) DE —FK
BTERIZSN L LD 5,

BULED S, B L AR L ER L @ HEEE B AENRD bNB R p0b b
T, ¥4 7ODXRFAUERARD B,

RN EEEHOHELL TEHY (P OIBFIRT 0 0 BB DOVTHIIDRERLIIL EBH 5,
¥4 7 FERBBSRICEEREL TV 3 R FBEYO BEPAENDORED > ¥ 1 7 RO FES
HFL T 5,
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Fig, 388 BZ#EEWOEEE 17 23EBH%

Distritution of abUndance of dolphins under three kinds of flotsam $

drifting sea weeds (oren histo gram)

drifung <Teukegi * @dotted)
drifting timber (shaded)
B4 EKDODOZTREE
L EAXDxRE

1956~109 6 24EixbDIZ b BRIZKRHE - {27 - W ORFRETISHSOHEE T 1 2K
MBI HBROBEAD & BBLIZAEE ZOKX IZRLIIDH Table 16 ThAo



Table 16, WARTHREL N AELZODOKEI

Species of fishes and their sige caught under

« Tgukegi ”,
Total longth cg| IR4TV No.
Species : Range | Mode | EXamined .
ThunnuS Lhynnus (LI NNE) , 84~48 | 40 | 27
Kal SuawonuS pelamis (LINNE) s2~40| B84 24
AuxiS lhazard (LACEPEDE) 28~27| 25 5
Coryphaena hippuruS LINNE 22120 | 55 600
C.  equiSelis LINNE 30~40 32 18
Megal aSpi S cordyla (LINNE) 35 35 1
Caranz helvolus (FORSTER) 17~28 22 28
C. hemigymnoStelius BLEEKER) 26 26 1
Seriola aureovillala TEMMINCK (¢ SCHLEG EL 26~48 42 21
S. gquingueradials TEMMINCK ¢Z SCHLEGEL 18~36 80 24
S. purpuraScenS TEMMINCK (2 SCHLEGEL 12~28 16 24
NaucraleS indicuS (CUVIER ¢Z VALENCIENNES)| 18~32 23 . 10
Elu?aliS‘bipinnulata QUOY ¢z GAIMARD) 21~28 26 6
Ocy crius japonicuS (DODERLEIN) 17~86 | 82 16
PSeneS hamoharai ABE«KOTAMA & KOSAKAI 24~26| 24 3
Ople gnalhus fasciatus (TEMMINCK ez SCHLEGEL)| 5~16 11 64
O. punclalus (TEMMINCK (¢ SCHLEGEL) 8~24 18 24
Girella punclala GRAY 1 8~161] 12 9
Ky phoSuS [ embus (CUVIER ¢Z VALENCIENNES) 8~24 186 58
Dbude fduf vaigienSiS (QUOY o2 GAIMARD) 5~12 10 -, 8
Plalax pinnatus (LINNTE) , l 8~20 15 20
CanlhidermiS rolundaluS (PROCE) 14~28 18 52
bmanSeS hawensiS (OGILBY) ' 16~20 18 12
AluleruS monoceroS (LINNE) 22~48 | 36 100
A, BScriptuS (FORSTER) 2 2~44 36 21

Table 16, 245 ¢, BAROGOHMBINIGEL , 51 262 sitBL ATNAZ &
DBEN S, RERFHNICERED S OB, T2 . RETHECESN TV AE 5L,
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WIERETable 1TIGRT, LKL S &, WRAMICIRBEDD 5 R TH 515 %5,
ZNThORBRBOLORBINIEEZFOTEY . OLDOEULIC AMED 7'V — 71T K5
INB, FAv—TEIRYA 7 DRMEE DR A3,

1) EHE - 27 5 7EPTBEALTOIRED I AXEFY c 9 XRANE 254 « AN

FETUATHD, LN5iE¥ A TDRMEEBRTD 50
2) ¥¥h237 2 RKYF A ERBHELTTIED (Y v ¥y g . z\atw\ﬂ;ﬂ T IEY
AT IR A ART IR ETHD, CALREEY 72 75 (EE S cndld) 22
SUHT , FTTWAPNT THRE~+ R BT AN ZINID, ¥4 7 DERRICS < A
LTV A,

8) = ARYH A AP ECHEBL THOREADIA YT, A YHFRFL AT F R
ETh b, CNLDAWIHS T ODHLh , » 7 A¥ RADTNES THESTHL T
WAERE BT, Y4 T HEFH LI UERAL THIZH , Z0BIRIIEZL DES, i
EOE LN T, /

£ R HHREPECEELUTVIED: ¥ 4T cTERAYAT o TY e H Y F . ETIH . 7
JVEFF YLTY 0T AVARLETH B, CHEDIE , AV RF 7Y « Y LTY
S EEmNED S HEELFEY .V VAL R AT ERIRAEIFAT Y . b
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Table 17.

BEAR>XAHDOENEY

Food items found in stamachs

of fishes under “Tsukegi ”,

Food itemsg

Species

Shrimp

Euprhaugia
Me galopa

Amphipoda

Ostracode

Polychas ta

Isopodae

Cope poda

Cirripedia
Jelly~figh

Figh-lava.-s g g

Hydorozosea
Sagltta

Thaliacea

Sea—weeds

Coryphaena hippuruS
C. equiSeli§
ThunnuS LhynnusS
KalSuwonuS pelaniS
Auzi$ lhasard

Me&ul uSpiS cordyla
Beriola quingueradiala
S. purpuraScenS

8. awrecovillala
NaucraleS indicuS

Bl afalis bipinnulala
Curanx helwvolu$

Opl efnal huS fuScialu$
0.  punclalus
Girella punclala:

Ky phoSuS | embuS
Alulerus Scrz.'ptaS
BmunSeS howenSiS
CunlhidermiS rolunddluS
Plalax pinnalus
Bbudefduf vaifienSiS
BluleruS monocero$
OcycriuS japonicuS

PSeneS bamharai

¥ K K K K ¥ K K ¥ K K ¥ K ¥ [Fish meat

*

¥ jCephalcpcde
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* K K KX
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KoK K K K K K K

* X X ¥ X
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4. BEARDEZRBMOEMB A : : y
MRS BARERR (RS, 196 0) 2HAL T, Bk 5 REOZEMK L e XX

BIICRLIZDHFig, 89 TH 5,

w.L tom_ - —

4~3m 3~2m 2~15m 1Mm

B

Current direction

<Anchor~ line

Fig, 89, @H\BADXARAFEOZEHHSF

Spacial dietritution of tishes around “Tsukegi ” by speciec,

Al Oplegnathus fasciatus; Girella punciasa by phosus
lembus,

B Seriola purpurascens; Seriola quinqueradiata; Seriola
aureovittatay Canthidermis muculatus.

Ce Aluterysmonaceros.

De Caranx helwvolus; Promethichshys prometheus.

B C oryphaena hi ppurus.

Fe Thunnus thynnus and Katsuwonus pelamis,

LD HRIULE AR PO E LT, MERHE & KEEFRERHNT bhd, 27, HEKN
BELDNT , ¥4 T 3ERD S KEL~ 8 mBAHL » KRl mETOAGTAIF - 4¥
K AR EDLES gD RS EEN, L5~2 mDBBIKA Y5 - 7Y . & 7 I HYDOHFR
RTIEYHIPPEL , 2~38 mDCBITIXY RANEY , 3~4 mODEFRIRA*T Y -7
a v HTRILEDEKL TEARD X QOBREHQEEL LD T o L b AFFHIBIMICE DT
B IIERIL 12 BRI e D T L, F—BET b B30 § D & ks K al , »2, LiHA
RABL TOT , AR ESE UTHEER 2L T4,
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c AV FDTEROLERNE BITNRHEObDHBEETHBD b , itk KE T IAERL 7T
LML DEERBEL OGNS, ¥4 70D BHRMEA L RBRIOTHIN TS E A
£ 3 ' '




BE5R 45 & RA- B BHOBME

R CHEEO ZiEE &< 0 5 KERBO BT . AFRRROAREL T . RELEELHY
ERULTWVWS, LHL, [ZHAHEL I ] OHRIROVTRAKY ALH TRV, LOHED
BRI 1T G - REECON T A DN T X288 . CLE TiC , QUIlE L SiEe B> (58
1951 1A, 195 12)I1%. 1959) .3k CIFREMCHTIING B, 19623
AE,1948:FHE,1956 -1957) ,0270HBBERNCHToNTHN3TBY
/AN ,

TLTH, YA 7HERNICREIHEE & - & - O3 ODEY SBRETHL L LT S,

B1®H & & O B %

19544E6~1 0 AP TIERAMSO Y1 7HAIBT, 6 A2 ¢ HicERaniz1 1 Aok
ARE,9A18HP S 1 086 HiZAITHRINN 2 4 FORAD BHIZHOWT , BRBOLE
A#E¥ 4 70BKROxREEFIE 401FKET,

Fig 40 icLBE, HEK (6 52 0 HEFR) 2T 9A 2 0 BLMORBAKX EHA
1 BP0 BHERKY & DERERD GRETRD 3 EXRTRINS,

Y=158-0.46X ‘

T, HUOEAROBERIZRID 1 5 A% LERATRIN B,

Y=061X

HOEARES A 2 0 BEITYIS 5 BRED B HAGNT 55, T TIRKRIIICAD TS T
DY A4TE—REEIL, 10 A2 0 HECIR 2 ~3R UL BESNTOEL, —F » HILOEK
O BB RUTZBL L HKAMIFEAEA SN TV, HEOER & FITHREML THOE
REERADBE®REZRL TW5B LU, 1 0A5 HEHIKZA EHOERDORBEES XKD,
% DHIIEERE b2 A—DEATHIL T3, ¥ - [HOBHEKICY 4 70D X F—DRE
ERBETIRIE, »A5HM2ET S L0805,

BLETHNT € & READBERERTH 5, CHITBNT , SNKR TR ASERRTTON
WERTOLEDNED D, CNE BRDREE 55 DI ICZOH LN , WEBIIC X DT i}
FISDH5, ¥4 7 LFERRCREGC O EHDHEA Y FAL - AT N NERERTOWT , Fig 41
IKRU I K CAT R ERIC T2 T8 TN (B8, 19 57) o Kz, 1) KilF
i b BB EE , 2) KECEEELIHE . 8) [ BE KEIK B IS, 4) BBK
P oKEIENIES, 5) B - ABRKEZERBNNES . 6) fIR2EL BT OVTITE D1,
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Variation in number of delphi ns under “Tsukegi » with the lapse

of days.
A,N ¢ Seot in the sea on June 20, 1954
B.,B : S6t on September 20,

Fig 41,
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Schematic diagram .of the aquarium used in the experiment on
pemvior of juvenile fishes against a shade anl a black or
white plate,

1sft? a shade was cast from top,

rights the division of square,

p: plate T thread S: shade T2 ehade of the thread

B2 LB E, A YEADITERIER 1) OBRBEELLLDIZH, #IN¥FFEOHFHMT
ADETHBRELELY 00, EBOBRBITEITTHDBHOIL, RR4) «5) ikLs&,
4y XA EOBERICETD , 77 ¥ KEORERICHET O TEESRSE, TubL , #7Y
NERGWER QL THREIEHC 2 Y 2 Y LKA , 4 ¥ X 4 G@RAICOER EZHICEDP L EY D5
BIEGHRERA NI, CDL) LEERITRIZ FEI Y 5 HEBOROMEME , 1 ¥ &4 TKE
HBR< KARER< KEEEH . #» 7 ¥ TRKEEER < KOHBR<KEEBHROIETHD
g ST, 4v#4 (£E18~2 5mm) (X EMTES ) BEFTHR 20T, 2R385~3 8
D b D &R E LT HRAHTERZ Uiz, 2L T, KERETL I EBRTHL TR , FEIO KA
W BUE SR EDSEE D15

BLEDE 512, FIEIREN D F—0 RSB AU T » FROFT &V HOBRE , 5 5 T2 hic
AT RGEESE—E T REREIC L OTRL 5, Lz, lEBIEL ) EERAO
BOTIL 5 BRELBREOFRDOELIC Y & TL LD TH S ZUT » ABRC FERRITEZ L
T LIBNC , B BRCESET 2 TEIMAETT 5, COTBIREBROFEECI DTHRINIBEL
R EROALNE DI THB, 1, Rk 6 ) TKER ETEET S i CipidgRlsE mA 5 &,
R EREAS BAMCHERL WTFHIEL IS L O#MUCRRZMAL OB Z C2ih 2o ld s,
7 OBF% FBEBRE T5 &4 v & 4 RE<KEEBR KEREBROIELTEIRL 12, KBEHAT
0 BHFIERS B REFFOIEAL & —B L TEH , HAEHROMIKED TS L EDNS,

— BT BIE D R L EER O T A (B, 19 5 8) o HARMSIN BT, D@t
DH#RIDOHYS (K, 196 0) , REHRcxTI e (FH- 25, 1963+ 1964) %
EDBFERTHS 55, ZN 6D BB BEOBHCENS L b BRTHS (MOHR, 1960),
Y4 7 bR P EERFED T %0 MIERRERRKIOTHEREINIEDTHS 50
LHL » ¥4 7 Eaic @ @eEs iz , BEBOERCODNTH S, £72, BAFE (1951) 28
WD WP BB S B BB ABIBEL 2L AT EQHREET . 2D L 5 LIBFTEE
MR BBRLDOVTWT. (B 1960Db), dL . ¥4 7 AMNHEN S L >THEAKILDL E
Urzrz o o £+ IHERD BB 6 ZRHBH 6LV T TH AL , A & AHOEMH
2 #id BLEOE » FAEKLD BROBT AHICEL H6NE3ThHB (Fig., 89),



B2EH T & O B &

g (1953) i3v4 FHERICEEIIORBRICIOTET S ERSE(RTHEL
WESTENBERG (1 958) it V¥ /D7 ¥+ ¥ S5 ERED K5 Carangids
predominant. Clupeid Iemuru-. Mackerels ENETIDIZES D L #HOR
BECEMNTAEDEMBRLI,

196448ALM, RAMSL 0EME T, 6 AREMCEKRUIEARE TAT AICHHRL 12
KDANL B 4 EOEAC OO TERETRAEL » TNFNRAD £ 5 A2 FTI, EADE
K Fig. 12 RTEBD , A) - B) BADEA, C) 2 mDEFA 4 K% WHIL 124, D)
5 mDEAL1A, E) #72AEES 5enDdD 1. £ H 23,

A)-B) w\.——b_' =3
%
C} wa—o }
A

D) wi— —

E) wi

Fig 42  @PEFORABICHL ICEARD B

T1lustration of construction of “Tsukegi ” used in the experiment
on“gﬁ‘ise.
AY . B) ¢ Ccommon “Tsukegi ” (soo fig, 382a)
C) : bundie of tour sticks o« bamboo, 2 m in length and 10 cm
in diameter, with an anchor 1line of the same thicknoss as
type A and B
D) :a stick of bamboo, 2 m in length and 6 ¢m in diameter, with
‘an anchor 1line 5 mm thick,
E) Sa glass ball 35 cm in diameter, with an anchor line of the
same thickness as type D,

Bl @ KR~ 4 7 ak >~ - GBI - DHERTHERIN, ko <A 2 a & YRRRER
PEiz5 0~8 50 0 0 %DFHHEHMETCRES & LINTHS, Kb FOFTIZFIFIGEO M
FIEST —7va - K —RERLTE LD, 7 —7va —& —Okithh b5 JL 12 K
Ei100~100 00 %Th b, QIEFEIEEMZAL ,, ERTKRIA 7 a R DOEE6 m



&1 0mTHEPHEFZFEZL , DXL ,BEAD SN TZOEES LN EZEALNS ECATRHRU
CHIBUTL, BFEUINES 3R — /A —~7 af 4 YR BRI TEaPanoranic Analyse—
r LP=L CaifL , A7 bz & aokie *(rgﬁgg. 1961 A -ME,1963-1964)
HRBUIERDEHEED A2 F 74 %2Fig 43 (a~f) WRT, CCTCHEERETLCLE
it, (a~c) &b Cd=Ff) DUH =1 2idb. FUEEEIRL TD 55

Fig 43 FBAJEKRD @+ &

Records of noise in the water from “Tsukegi ” of different types,

a) 6 m bolow “Tsukegi” Type A. D) 6 m below “Tsukegi ” Type B,
¢) looudistant from “Tsukegi” Type B. d) 6 m below “Tsukegi ”
Type C. ©) 6 I below “Tsukesi” Type D, £) 6 m below “Tsukegi ”
Type E.

X AFAENE KEE TR e R A BB L OB 2 18120 T IE L Bl i< %,



Fig. 43 (a) it ABAD , (b) B HEHKDKFE 6 miZ# A KPEFDARZ } 74T, @
FITK X AR A BRI MEEE B O SITHBERB LI oI, () 3EKR» S
10 0mBENIZELADARIZ b7 ATHD, () TENT (a + b) DEZFvIIZE 200
GATICIINTHIO db , 4 0 0~ 3,0 0 0 9iZHTHIL 0 dby 4.0 0 0~ 10,0 00 %ITHL
THI8 db Hlo HELTWT 3 TREEL IV STEDOHBSHAD OGN, (d) BCERD S
O THEFHEE (C) & h 1,00 0%BLTTYRApdgsy SV EAND S0, ZhLUED B T
AR+ T LRUARNDARELERIALNLO, (&) 3 DIEARD b TG EE (C) &
HEOEMILE. (£) FEEARDSDOTHFEE (c) KEN1L0 0 0Bl EDOVSAhssk
DEND, AT T LAEDMBD VRNV RELHA S IIL

Bl ED & 5z . ERiEE ORI E £ L1 { THIERPIEN L > THRED BT 2 #U
AN P T AR EPEEL D VAV, BAORLOIIHELEARS AETHD . O
bit7 YR« By FVA It EOEPHBEELIS , 3 5 ITHFERL BEEIIIRI RV KRE
25D EEZLLN S,

HRADERICDOOT , ¥4 ZORED 245 10 AMBEL -8R0 Table 18 Thbo

Table 18 JEHEAXAHMBEKRKELADDx RE

Cdoparison betwesn number of fishes observed umier “Tsukegl ”
of ditterent types,

CHa Cor#p/mena hippurus

AM? Aluterus monoceros

GP: Girella punciata

Type of *T'sukegi”k B D C : E A
Setting ] v
Collecting July,29 {July,29 | July,29 July,29 Jung.ls
1964 Aug 2 |Gp (10~20) 0 0 0 GP (20~380)
n 3 Gp (20~80) 0 GP (10~20) 0 cH 88933 0
4 |GE (8000 )| CH (5~10) | GP (10~20). L | SEH) 0
" 8 |GP(20~380)] o0 GP (20~30) 0 8% &3:3233
CH (10~20) L '
‘ CH (5~10) CH (5~10)
R 47 {5,.,?0) o GEERY 0 §E B528))
v 21 %P&0~50) 0 GP (80~40) | GP (10~20) 0
sep. 1 | o | Tost |oPao~20)| Tost 0

%k See Pig. 42



Table 18CLBE » A~CHARIR YA TPY XANE « AT FBBLALNITH, D - E
BARIZiE A S FDD5 D1 D - EEKOEREFIRA - BIRRE D FUhEL , ¥4
T MNEELCERAHERTH 3, UoL . REDN ¥4 7 I3 hDBRER Th 2 QP 5L
BHINED , i ECEOTABICE LR BN S C & HMBERI NG, £17 , BADEHEIECL
T4 IR B ETBE L HARRIALIE KEHITHNS b b« BESDLNE BR 5NBITH
DOOLTINRSEDY A FHI20TVIDRFATRL, 12, ¥4 752 DI
HE R 2 BERTH O (BA4EFI3HER) o COCL LR, BEHDBERN
HAEWEED B0 bHL T o HOBOIEERDD BB, HLLSDREP LN L0 5 , B
D FHB I BHE R ED it MBS P AR T 2 BFLETL VD EBA SN 5,

% 3 [ HHuEHL 0B R

1. BARDZXRABRORY ZEH

Tk, EARD & GHEREOR &% AYESBRO E» bRET AL LT3,

BAD S ANKOBEBR2ENTT 2 —2OFRELT , BAD X A8 L Z OAFNEY & &
e EEBATEOERICBNTFIg 44 iTRTo COMIRIRICEREL L EE DT 24
T o BARD O DEEHEE RBERETIODTHIILTD 3, 2T, &P0&EFESMME, 1) BROE
B (=RY A7 -7 I 7H2E) , 2) BACHEREOME (2= - x ¥k ) . 8) AL
FMENIBFR (F 239 a7 2200 F) O3 H>XBIaNE, F17 , eBBE
AR - HIHADERN S B RIBRE (e BAT 2 BH TREIO GO EHEL D)
F2RERE MORYDEART A HE) » F3REAE (AREY) X303,

BREEBEMOBE —HHEERZ2A5 & . H 1 AMNBEOFRENE -V v 58 - AR
H2RIEBREDA ¥ 54 - 2y AXFOB/ELDO TS, Lb , TN 6 MERBAD T Titix
Rz e HHD T 5, FIRHEBEDY A7 - 7Y -2 ¥ RF L EXFL - F2RERE"R
B> TN B 3, (TR DA R < IR SASRIEIBATD b 0 bHRL TV 3o ¥4 7 LRI
B2 RIEREI FIC/HERQETHO T, 8K 3 EE 3l & —HRERE A 61 loh >
720

EARD X #ERIFERIC S 2 {6 , BRI D BTCHD EHIRC >V T Wb 5@ 3T
Bho TUDL, 7T NX I EORRBEIFRLANLON . EADTO >4 7 BRAELL T
LidUIdB® o, coT iz, ¥4 78 ZNLIBNCEREIC OWIZC E2RL TS, LI
VDT, Fig. 44 FEAKCHITD &RWMERE | FiECB0 5 RYEREBBALTRIN
TW5,

—79—
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Fowd chain in fauna under “Tsukegi ”,

of hebitats



BARE BHEME D 2 DDBAKDONT . DTS ¥ 4 7 DRMEROIGRE RS & | Filf
PIDBERLE | REBEHH 2 KEEECHEIN , ZNR I o XF I RMZFTHAING D
T\ VAT LB ET B 4 RE BN R SHEIRS D 5B, Uk L , RO
BRE 2 RHEESFEL LV F L RHBERBOE SRMEREFHAINTLEH, ¥4 7
BE 1 - HIRMRE GIAD 2 @) MARLLVDS . ¥ 4 7 LEAEE4 W EOMITIE &
PEFBREED oL T LT 5, BLED X S X AEOHBRSHHARICEBII S 6D EE hiK
a5 LELONS,

2. BEEREND & B K

Y4 TR RGN BRR OV T HREBE 2 EO T 545, FERICK S & it O T Tt 5
RSB UL LD L T CR BT/ SR R & & L I2L , BRIT B & Sk
RETHNBLEBERE P E Y 3 -4 7 v B WATH L 51 b EREYDORBERIELRE
EFHITHEL DTS, ' |

UIZds2 T, ¥4 7 AR —RUICINEPERE ZDREBCBV T2 R HFET
HBEVAD, UL, PETA - L7 ¥ EOBBEGTLOERIRE , ¥ 1 7 HREES
BERRL NEERBR 2R AL , TNBL LVB ST ROEITE 3 h B 3 EASERE
DTV 5, LD S L IBEED RIENHTE X~ 1 7 OFBREHERD CL LB s TINE
i b BRBDBIZS 5 BEOBEWTENLIRS NIZFREICHT S —DOWEHRESELS
N3,

% 4 8 B B E

FL1~3MitBOT ¥4 7 EEREDHRE . & - F - HHOERC OO THIEBE LT &z
B T T THEARD 2 ML GANCERTH L L LT 5,

YA TRERNCEL 1ADHENC 10 0~30 0B EBES (Fig 38 7)), Tilh REENERNIC
DV DRFEEDIIDTREVT &, MHERD BARCEKIHED &40 &= EIRD> 5 H5
D THE, LS BETHRIAT 2401 & 3 MATRICH 5 AL L S HTHE OO TH
59, UL ¥4 73 BMTIERL TOIBAEHHL LTV AFR IO T—HRKE A
BOH, BREITE LI RIZIEEB L TE & ERD 2RRREOLRT THE, 212,
Kz oz (R, 196 38) KIODTEREHAAMLCIBE ~BICHEED ET 5 WHTENT
556, #HADRL S HARP KIEE HED Rz 5EANT S FU & 5 & Rl A 60z il s



LRI TTHS,

BROBTY A 72 HFEEHEELT, BHETHMDEE ETT 28HVD 5, 272, BT S L
BWEAFSTOAIED 6598 0 nEEED Ap—FCTH2RT ¢ L & EPRENHSTHERESL D
FENTVWALERRUTW S, 128 RO AFBEEII8 0 0 maL BT S ¥ (7 a7k
YORER HITNIEEE TR, COMED A 7 PHEERIERIC X b BARICETL » REMRIT X
> THRICERT B & BET UL » HED ¥ 17 DFEAD XBAETH S50 ¥4 70 B pradm
5 B Wit S EREMANTIIN IO, FEPMICESL TH A HICH £3INTZ DT, @AL
fztz HOEFITE ¥ ERIRINS, LU , BEAIERCKBHEE S BOH - IHERDD &3
RILHDE HERRICE D ERCEET IR EL T » BRSO TERE Y 2 EGBIL I
ER S U TSR T XIIC 2R OD IOk U, (HEEET 5 CHHRCE
ERTTEBH oD T, By BT JEFHELTEMTS EAbNA, LIzh>T . ¥
45 ERIT L T b R0 P VB AR REIZ E L2 BNA L E b B L HRD XDS
LhBELBELEILOND,

DIERSATS &, ¥ 4 7 DEKD & il B S & b FRIBEL , R flgic &> T&
KICBEIL » £ CICENONIEHET B0 T 12 FEHTEINTH 12 SNT0E BT 8 dlAROME THEAK
ety 5 (B 6EFE sdizH) o C DITHRATADREREHED LITRBL L —ROEHE (O
REBEDTHS S0 FERTD SFERE &b 04 , HRINC YA T RERNT DL T ERIDTHE
DETHRERZI TS EVAL Y,



HEO6E iR R

B1A R L B L DA

1. A % K&

¥ 4 7 R KBOHBEY - FERLELERETT 51, B - BEHRI RS B 380 R
BhDEbHELYTH S, 2T, HRABHRE (ERBR~FHE) OAF JIERNRE ,EZNE
NOMIEC B 5 KEKBOKSE Fig. 45 R, oKD RRGLE RAKBETHCL 5 52
FiE (1958~1957) DAFFSERRL , KiBasHE (19830 -1931) PEMFR
AR (1918~1929) OBEHEOFE KBFESEICE DI,

AOMoRy ya
AxITA [ \5&
YAMAGAT]-
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kysTo R
HY8&o0 ,\wt
"TETori |
SHIMANE g
YAMA&ua[
FukuokA

SAKA |
NAGA SAKl
KuHAHoto
KA STOSHIMA

1 iy m wv v v vl vl X X Xt Xu
Month

Fig 45  HAGE AR £l ki & REOEHES

Seasaml varation of surface water temperature and fishing

condition in Coastal waters along Japan Sea siue of Japan,

Fig 45 2A5 ¢, ERGSENETR4AED S8 0O KB T Hd 508, FDOMDIKRRTH
PRV eA»S51 1 AETHEINTL S, BEBCNAMNEETTALI~1 0 AD 2[HEZED S
N 305, ARMAK T 8~ 9 AiC 1FElz 6 NAIBY v, BENO KBLES2 A5 &, B
BEEET4 A2 0°CTHY , 2 DEBEH T >N T EL 4 8 Al bamEdt s
(RATAPI) 1T B8 . AIED SEITLIZL 4 1 2 A S0 RS BIRBICRBE VT B,
BRBEO ML kiE2 0 CHROBEI & —8T 505 , kB2 0°Cit ¥4 7 DKiET D KR EAHILS



N3, HBRHD KiBZBERE 81201202 3~ 27°CTh 3, COKERE RBEKRIT L
33 BHHRAKBBEE 32— LT 5,

2 B ¥Xid &L 0BRk

ARG B ¥ 4 7 B O VT BET 5 o BEELR LSS IPE DR B EBEED £
WM, TATA» S 9 A LM ITY A 7 AfEhA LN, WHEEL THIIL T3,
Ll , L CORBOBHEFITEL , 9 ARAD ILESEH KRS KT 5 & BB s (@K
ﬂgﬁma,xslz-1914:m§ﬁé%,1931)0cwm@@7~9ﬁmﬁwéﬁﬁ
WAEEREETAE , Fig 46 DEBHTH S (g kR, 1943)
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25N
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Distribution of salinity in Yellow Sea in summer,

§ N § i
300 31.0
| A

Fig., 46, ®EEZBI57T~93DE 0%

Fig. 46 245 & , HEDOKBIT~9Aik2 0~ 26 °CeRL , HEHE KEHERCH . —
B e T AREL 8 1 RS g izh 05, 8 A& e o Eag KD L L, 9 A
LS 8 1 B2 B REVER S RO —HILEET A IT@E T L

B4 « R STBAREED 6 KDL W2 I H VKNI THS, URPDT . ¥4 7 MBS D5
HEREmRS 6~ TR ICRIEL M) S LIGET 505, 8 A o (BRI S RERY LT 3
&, RERL BEITEBBL TS C L0 B, 150K KB REITH D THREIRICK b & H KRR 89
506 , ALAOMIT 5 LIZDH KRBT 5D THS 5, Thd b llihs @D THRME S8 1.0
WeRREL TL,

D ¥R B IRHO RORBEET AR 6 8 AEAIRDIID TR REVET 75 AR

-84~



Bbb, REKIER1 0BLMDO ¥4 7 RBBICEREBLIT EaFEAoNLVDH6 . 2O
HpaxS@RtoxEi F2TdEL T T:Rfﬂﬁf&ﬂmﬁﬂm HIXBELELONS,
HEBMICK 5 EMAROBEE A5 E (FH, 195 8) , X Eige HMKHs 5 ~ 6 Aic
JbEL , C iz T E AR 7 AEicEbn 1 0 AECEBHER - GIIRERCETS. T
D EBKEZCE 17.5~18.0%D & O THEUMBM R, —ARITY 1 7 RaBEDi 6 ~8 ADORHITIH
AiEHD , 9~1 0 FEHICAREEL TL 50 , ER/ARD RRICBERL T 5 & b s,

ZHEE OB K

1 9 5 3EDH NAICIAM—HFTKENA 6N, CORHCIML L@k > THIRRE
BEOBMES izt 8bhd, 22T, 195 3ELFOILLDOII1 95 2FEDBHRLE R
BICONTERT 5, BRARRICHT S BFEOFAZZFig 47, Rl Fig 4 8ITR

To

—_— July /7, 1952
—====Tuly 10,1753

OKINQSIMA

Fig 47 BRRRERITHIS 19524 -
' 19584 7T AD FAK

Iso transparency 1lines off
Shimare Prefectrse in
July of 1952and 1953.

Fig. 47 %2A%5%& , KEDHDIZ 1953

£ 6 ADBEHM T 1 95 24E6 BITBNTEE
BA40~50E8IT5~10m{ES, KEI
8~4THDI,
WinesrsE (Fig 48 ) , 1 95 2452
B e B s & R IO HEAR - EBEERE b
BEEARIC KZQ LD, 195 3FT@ T
. 8 AIBEERBTIIFRTH2TERLMET
BTHo12, AMERDE KRR T LI
EUctoy A EREE 1 BT LB
D BT 245 RIS A T fle X
1ZERTHA 90

—fRIC ¥ 4 T LR ERE SR LN 2 0~
83 0mETTHY . REAERBETH S 25 ,
LOBEEERBHEL b b RGKOBUHE
TNAEBEVEACERLIIEELS, Bk
£ L BEEORY AALST, EDF[TD%
KEHHET 50 E ILREL T3,
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48 BREREIICRI S 1952419584
DWER

(atchos of dolphin grouped by district
of the years 1952 aml 19538.

4

RO E T
EfficAE BRED L 5
HEEAEED v 4 7 Gl , NEE
WD FiA BT & b B g 4
HAIN, X biT, BiEEBORTT
DIWER % —~FBINCHT T H D
tEZLoN S, BEFRL S BIR
B na TR EERIFR » BEER
£ T3 3 FETFIRM D hOED 14
EARBTH B & EAHNTV 5o
7 L°C . o R R0 FEAE &
EDMBRERETH L ET 50
AEERD XFF T OV Tk
BE -8Rk (1952) 057451
DTS, MF (1949 -
1952) @AFHRCROTAR
KRiC 4 - 5LEFHIE AWTIIL ,
BEIACRD IFE AL DEREL

bfa-7¢k%¢ut¢6%ﬁﬁ¥¢&ﬁﬁbfwa ﬁ%&ﬁé%ﬁﬁ%@wazﬁ?a&
5T, ﬁlﬂﬁ%i&%&@ﬁf{’-ﬁ&ﬁﬁﬁfiﬁihﬁ&ﬁm%ﬂt X —gU T3 (@) 195
4a-b), BIBFEEICHSIIS 1894~19 3 4 @ifw 2 LMD ¥ 4 T Bk BOEEES)
2FETHETable 19DEBY ThHb, WERDIA L ¥4 THEBEECIZDTHY
A B BRRRD 6 RFRE TR B BRI L EBLT W,

Table 19 ESRERECIIT? 1894~198440N > (47 @S
Annual fluctuation in dolphin catches of Shimane prefecture
during the period from 1894 <to 1935, (based a the Stati-—
gtics of Shimane prefecture)

Unitimetric tons)

Yera |Catch{Year C,‘;:Ltch Year|Catch{Year |Catch |Year|Catch A\_/ers,ge of Every,

kNLIrleyea.t:

- - 1900 480(1909| 7481918 692{1927( 2638 547
- - 1901 480j1910 612]1919 992(1928( 360 6183
o - 1902 488{1911 696{1920 82411929 696 676
18941 5620{19038 3921912 584|119 21 4561930 780 546
1895 400[{1904 4681913 7881922 500 1981} 560 548
18961 576[1905 588(1914|1168{19 23 484)1982] 268 617
1897 | 500{1906 576 (1915| 884(1924 260(1933| 852 514
1898 )| 596|1907 5521|1916 7481{1925 — 119384 420 579
1899 460/1908 65611917!106411926 — 11985 — 727




Table 19CDWVT , KRED RERE 1 DOBERRINE AL , HH - B (19538) K
FEOTRPOML IL#EREFig 49 WRT. CHitdE 5 E . 3BL T 40 BYMEHERIN ,
EEERFRC D RTNC EMNIpHDND , T2, (1952) 0FER IO THEXRE
ORHEER P F~E & (Table 19), 8 - THERIKEL , FIBRDOKEHD B EIER
HOEAZRL T b,

Y4728 « TERREFOE UM BB EFRCZIPTOLE VA 3,
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HE @ERO+OH , $722 QM KB + 0 H & BERO—D B & B5%H L O BE TV
T—HUIE 8% —THRDL , ZOBEDPFALS, ZLT . CO—HDEAHBETHEDED
pEBETAIOK L LB (1 952) REDTFRHROEETHANTAIZ, 212U . C
LTHEXFIZhEN,
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Table 20 K& «Z&KBLPRAADE(L & BROEHR
(a~c)., Influence of variation in air tmmg@ratufe. cloudlinsss

and wind direction on fishing condition

a) air epperature

Day gézggg N fa |b |neip, |m 1, F, FQ:(0.0S) Remarks
10960 | 83[18[13|11]052| 46| 22/044| 191 No Sign
0| X49%D | 42|17]/18|24|054| 38 48|1.07 1.64 "
m196) | 38|18[22]18|048| 42| 836|091 L7z "
113 |48(48|53]051]182| 96069 1.39 "
1099 | 32|10f{13|22]058;, 22| 44{178 176 Sign,
+1|maoe) | 42|14/18]{23/056( 60| 46|060| L62 No Sign
H0962 | 38 (15/22|21[048] 36| 42/1.26{ 168 "
112(39/48|66/052| 94([132|1.28]| 136 "

N ¢ Sumr of the temperature fishing three seasons,

a : Sum of the days when the catch was greater than on
the precdind. -

b ¢« Sum of the days when it was less temperature than on
the preceding day.

nee Number of cases in which changes of the temperature
in amount coincided with the fluctuation in the do-
Iphin catch.

P, Expected value

n, .,n, s Degree of freedom.

F,s Fitness distribution teo n; and n,.

0 « Fishing day used 'as a bais of comparison.

+1: Fishing day that followed the day used as a basis.



b) Cloudiness,

Day gg::égg N alb n,lpe |m Ny E, F™ (0.05)|Remarks

1 s3|19{12(19/0.48| 30| 88137 176 |No sign.
0 I 42|22{13|25l055| 36| 50[1.18] 163 ”
'l 37(19]21]23/0.50]| 30| 46]1.53 171 ”

| 112|60/46l67]049 | 92[184 {161 1.86 sign.

| ssli6|l18|ia]os0] 20| 28140 196 |No sign
+1 T | atl21]12{15/049| 54| 30054 1.76 "
1 s7l17)21|23(0.49| 30| 426|159 171 "
111|s4/46ls52]050]120]104]086] 189 o

N :Sum of the cleudy fishing days during three seasons

a +Sum of the days when the catch was greater than on
the preceding day

b ¢Sum of the days when it was less cioudy than on the
preceding day.

n,:Number of cases in which changes of the cloud in amo-
unt coincided with the fluctuation in the dolphin ca-—
tch.

P,sExpected value

n, »Nz eDegree of freedom

F,iFitness distribution‘fitted to n, and Ip.

0 sFishing day used as a bais of comparison

+1:Fishing day that followed the day used as a basis

¢c) Wind direction

Direction|{Number of Fishing Days ]
Day . 4 g J f a Remarks
of wind Totall|X; X2 Hh— Xe
0 N~ E 53 24| 29| -5 0.47(050 Nc¢ sign,
+1 54 28| 26| +2 007090 ” -
0 B ~s 12 7 5| +2 |0.33]|075 ”
+1 12 4 8| —4 (183|025 »
0 S 62 22| 40[/—18 |506[/0.025] sign,
+1 56 19( 37|—18 |5790025 "
0 8 5 83|+ 2 |050[050 No sign,
W~N
+1] 9 7 2|+ 5 |2.78/0.09 v




totalsk +X%
X; :Sum of the days when the dolphin catch was greater
than on.the day before wind
X, +Sum of the days when the dolphin catch was fewer
than on the day before wind.

« sSignificant level.

Table 20 (a) 245 ¢ , A2 E L TSKEBHMETLE B sEAd s E05E8
FizEED» oo, LU s FDOFAIROVTIE 1 96 040D [ #ElicFEr HERIEED
b b,
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« S~WHERDEHHL , E~S « W~NHFHEDBERLPL V. ZLT, S~W75rﬁlcoﬁlrbim\f:
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KT 5 EHESBD 5NB, ‘
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BOSK < & BRI A A DM L B D THEET 21D EEA LN, K, REL OBRE
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Appen.dant Table

L. HAF@ICEBII5 Y475 . ﬁﬁd)ﬂjﬁw}ﬁ (1952~1968)

Eggs and larvae of the dolphin, Coryphaena hippurus. obtained in the
Japanese waters during past eleven years from 1952 to 1963

Peri g Date Locality |Range of total| No, of |Water temp | C4 %, Colletor Romarks
Year | Monta] Day| Time IL.aat% N};—‘—,’, Length inmm |indiv, |atT surf. at surf,
" Jan, | 1954 | Jan,| 16| -— 2988 20.0 1 21.8 19.81 | Kagoshima Pref Fish, EXp, St.
” " - 3123 '
” 1o Es 4.2 | 1 18.0 19.25 ”
” ” ” - 3108 ~ - —
4 . 208 4.0~ 7.0 3 , ”
1955 # 14 | 750 lggzgg 4.0 1 136 18.78 | Pukuoka Pref, Fish, ExXp, St
Fed, | 1956 |Feb.i 24 | 183-30 1§§:§8 1 6.0 1 21.0 19.29 | Kagoshima Pret, Fish, Exp. St
” 32-26 - i i
195’( 9 | 1108 19648 21.0 1; 20.0 Tokai Reg, Fish, Res, Iab.
Mar, | 1959 |Mar, | 22 | 2-40 1gg_jgll 8.8~12.8 8 289 19.837 | Nagasaki Pref, Fish, Exp St.
Apr, | 1955 |APr.| 28 - lzzgjgf 4.7~ 1.5 8 - - Wakays ma Pref, Fish, Exp, St.
p - 3324 - - ima Uni '
1957 17 | 14—00 15856 ) 1 214 Kagoshima Univ,
May, | 1958 {M2y. | 21 8387 1%_—33 16.0 1 26.6 17.88 | Kagoshima Pretf, Fieh, Exp., St.
‘ ” 30~58 5. 1 ‘
” ” 14-38_ mgjg,[ 1 5.0 2179 18.05 ”
” ” 30 |14—40 . 15__—;_)437 16.0 1 226 - Fukushima Pref, Fish, Exp, St.
1954 | 7 2 | 545 138:323 2 0.0~223 9 216 19.16 | Kagoshima Pref, Fish, Exp. St.
” 28~—57
” 2 | 540 BET 85.0 1 23.4 19.19 ”
I/ ” 850
4 3 |10-80 15%17 73.0 1 238.1 1920 "
" — 2847 1 ”
] 7 {21-25 F 25.0 25.5 19.20
v " 27 | 585 lgg;%f 2 6.0 1 225 - Tokai Reg, Fish, Res. Iab,
1957 | # |21 | 767 33715 20.0 1 203 ~ Wakayama Pref, Fisn, Exp, St.




Poriod | Date Tocality |Range of total| No, of | Water temp,| C ¢ %~ COLiétor Remarks
Year {Month |Day Tim's %aog& I‘%; length inmm | indiv,|at surf, at surf, )
May - | 1958 | May| 81 |22-30| 81789 2 6.0~2 8.0 2 24.4 — |Negasaki Pref, Fisn, EXp, St
1962 | » 17 - _ 51.5~8 6.3 4 - — | Kosaku NAKAZONO Miyazazi Bay -
” " - - _ 11.0~34.5 1 - — | Nenkai Reg, Fish, Rés, Lah,
June | 1953 | June | 27 - _ 62251.2 8~1.62 8 220 — |Satoshi MITO Miyazaxi By
" ” 18 - - 35.0~45.0 3 - - .Kagomima Univ, Uzi Isis,
1954 | # 8 |17-60 lglljgf 6.0~1 3.0 6 234 - | Miyazaki Pref, Fish. E®, ST,
” ” 16 {21-21 13%:?"3) 6.0~186.5 4 23.6 1897 |Kagoshima Pref, Fish, Exp, ST.-
1955 | # 30 |15—03 133:%3 - 1 25.8 — |Tosai Reg, Fish, Res, Lab,
‘ 1956 | # 29 |16-50 | 29720 31.7 1 28.4 19.08 |Nagasaki Pref, Fish. Exp. ST,
= ” ” 7 [21-50 1%3:33 7.0~1 3.3 2 27.9 1894 4
"I" ” ” 30 2-50 1%]:}78 5.0~11.0 2 2 5.7 1864 »
1957 | # 6 | 2-14 lg%:gg - 1 21.2 — |Chiba Pret, Fish, Bxp, St,
” ” 19 |11-60 | 3816 18.0 1 248 — |Wakayama Pref, Fish, Exp, St.
1958 | # 1] - 13%—_?}) 19.5 1 21.0 —  |Nagamki Pref, Fish, Egp. St.
" ” 29 100-00 | | fg:gg 12.0 1 226 —  |Kegama Fish, High Scho ol
1959 | »# 14 | 330 122:2(3) 170 1 20.6 — |Toheiu Reg, Fish, Res, Iab.
” " 15 |17-25 12"3:3? 17.0 1 20.2 - "
" " 21 |14-86 | 35738 12.0 1 23.0 19.81 "
” " 7 20-85 | gg:f'}é 15.0 1. 19.2 19.05 | "
1961 ” 16 - lggzg? 10.8 1 - — |Seikai Reg. Fish, Res, lab,
SRR = R et I I :
" " 18 - 26-15 381 1 - - "
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Jano | 1962 ” 1 - - 86.0~110.0 27 - — | Komku NAKAZONO Miyagzaki Bay
P " r| - - 88.0~110.7 10 - - "
” ” ” — —_ 7 4.3~114.0 6 - - #
Jwy 1958 |July |25 | 124 | BT29 11.0 1 | 246 18.76 |Touoku Reg, Fish, Res, Iad.
" 7 |11 |z0-50 | 30-36 8.0 1 25.3 18.33 |Kagoshima Prof, Fish, E®. St.
" 7|18 |14-00 | 3528 15.0~1 6.0 2 25.5 17.39 | Fukuoka Pref, Fish, Exp. SC.
” p n 121-50 lgg‘:%g 1820 1 25.9 17.21 ”
” 7|28 (2000 12372_—3{1 5.0 1 279 |1787 "
“w ” » 12325 12372—_6176 6.0 1 28.0 1710 ”
” 4 10 — 1??8_'_'2259 4.5 1 - - Kagoshima (niv,
1954 | » |11 {1540 1323_?25 4.2~ 5.0 2 285 18.58 |Kagoshima Pref, Fish, Exp It.
L ” ” # |19-05 | 23788 3.0 1 28.5 18.70 ’ ”
e " 7 |16 | 62| 3148 13.0 1 24.2 1841 "
” v # | 1-85 133:3% 12.0 1 25.1 1825 "
” P 15 |15-30 13391:523 5.0 1 26.6 18.20 "
" ” 1 - - ogg 1.5 5~1.5 8 8 21.0 —  |Satoshi MITO Goto 1818,
P p 5 | 622, 3208 12,0 1 25.0 — |Tokai Reg, Fisn, Res, lab,
” » 6 | 359 lgg_‘é 15.0~19.0 2 24.0 - ‘ "
1955 | # 7 |16-27 1391:83 4.0~ 7.0 3 - — | Kagoshima Pref, Fish Exp, St. -
" " 27 | 0-30 1372_-515 110 1 2176 17.76 |Fukidka Pref, Fish, EXp St.
» ” 8 | 719 lgg:gg 14.0 1 238.7 17.68 |Nagasaki Pref, Fish, Exp. St.
” ” 23 - - 4 8.0 1 24.7 - ” Goto 1818,
1956 | # 7 |18-00 lg-g:gg 4.8~ 5.2 8 29.6 19.19 |Kagoshima Pref, Fish, E<p, St
” y 19 | 2—25 | 3134 14.5 1 29.2 1604 |Fatuoka prof, Tisn, ff St
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Perio d Date Locality| sange of total|No, of | Water temp| C4 % Colletor Remarks
" | year |Month|Day| Time i?EgNE_ length in mm | indiv, | at surf, |at surf,
1956 | July | — - - 61.0 1 - - Yoshitugu HIROSAKI - Sagami Ray
1958 | 7 | 13 | 1940 1:?15——222 13.0 1 25.0 - Kagava Fish, High' School
1959 | # 1] 2000| | 23:28 13.0 1 220 19.14 | Tahoku Reg, Fish, Res, Lab.
” " 9| 19-00 7 lfé’fg? 18.0 1 23.7 1934 p
" " 7 |19-85 125’: g,“? 145 1 24.0 19.01 |Chita Pref, Fish, Bxp, Sh
" " 18 | 10-15 -31325_980 15.0 1 247 1922 P
” " 4| 004 13&:})2 1008 1 25.9 19.07 | Nagasaki Pref. Ef, St.
" ” » | 2043 12371:365 10.0~29.0 2 2 6.0 1810 ”
” ” 7| 048 1235?_'1312 18.3~17.0 3 2 6.9 1647 "
1960 | * 15 | 22-35| gi:}lg 14.0 1 271 15.70 #
" # | 20 | 16-38 12279:613 9.9 1 29.7 1730 ”
n v | 21| so4f 30758 1410 1 28.9 17,98 "
" " n | 12-80 lz?»é:fg 13.0 1 29.9 1846 ”
1961 7 1} 1-85 lgf_"gg - 1 226 - Chiba Pref, Fisn, Exp, &T,
" v | 20| 500 fg_‘% - 2 23.2 19.01 ”
p P | 88| fg:gi - 3 24.9 18.99 d
p P r | 1912 lff:g} - 1 2 3.7 18.86 v
” v | 28| - 1371:432 - 1 - - Seikai Reg, Fish, Res, Iab,
Aug. | 1983 | Aug. | 10| 510| 34712 12.0 1 28.0 31.09 |Fukuocka Pref, Fish, Exp. St
" 7 | 11 | 1150 13‘(1):59513 13.0 1 274 3174 "
" ” 27 - - egg1.32~1.37 5 29.6 | - Satesni MITOC Miyvazaki Fay
” r | 12 {10-50 - - 1. 27 2 17.76 |Miyazaki Dref, fisn, Exp, St.




~§01—

AE. ] 1968 [Aig | 12 = = 2176 18.49 | Miyazeki prer, pish. Exp, ST
» v 25 | — 1233:33 s 3.0 - - Kagoshima Uri v,
1954 | 7 7 | 540 lgg‘_gg 220 2 5.6 1759 | Fukuoka Pref, Fish, Exp. St.
v » | 28| 820 1§¥§3 16.8 24.8 17.92 "
4 r ¥ 1120 lgggg 25.2 29.2 18.20 p
» » 5 1340 1%?%% 480 26.8 17.68 | Shimana Pref, Fish, Ep 3t.
" ” 2 1857 1%&?8 18.0 26.4 - Shizuoia Pref, Fish, Exp, ST.
1955 | # 4 1305 130—_%35 28.5 27.4 1721 | Fukucka pref, Fish, Exp, St.
» ” 28 | — l‘ggj,’? 12.0 271 17.68 | Tottor Pref, Meh, Exg St.
" " 9 1530 13333 4.7 28.4 1769 | Nagasaki Pref, Fish, EXp. ST,
" " 6| — - 10.1 28.1 - "
v | 2 | - - J105~170 ° 28.3 - "
1956 | # - - - 70.0 - - Yoshitugi HIROSAKI Sagami Bay
1957 | 7 - - - - - - Yamaguchi Pref, Fish, EXp, ST, Yam aguchi Bay
1958 | 5 |0-19 | §-13 2 0.0 248 - Tahdku Reg. Fish, Res, Iab,
1959 | # 19 | 520 |, ggjg 37.0 20.8 - Chiba, pgaf, Fish, Esp. St.
» ” 18 1720 128“5,_”%‘?, 15.0 23.6 19.22 | yasutusa Rish, High School
1960 | » | 4l — 135):33 18.2 - - Seikai Reg, Fish, Res, Lah,
» ” v - 1%{3% 185~22.0 - - »
” ” 5 | — 1 0_-38 16.0 - - »
N 5|~ 1578 13.2 - - "
1961 | # 16 [5-20 lgg_-_gg - 25.0 19.01 | Chiba Pref, Fisn, Exp, St,
v | o# 20 | 305 129&35 - 234" 18.89 | Iwmate Pref. Fish, Exp, ST,
Sept, 1958 (sept,| 4 |6—40 15%:“?3 4.5~5.0 289 1.8.4 4 | Kagoshima Pref, Fish, Exp, St.




Colletor

Period Date Locality |Range of total| No, of | Water temp |C.¢ % Remarks
Yéar Sept.| Day | Time iE&NE—:—_— Jength in mm | iniv, |at Surt, at surf,
sept | 1958 | # 3 12100 133:% 6.0 1 2 8.6 1837 |Kagoshima Pref, Fish, Exp, St.
1954 | # 51 8-00 lgg:}g 14.0 1 26.1 1791 | Yamaguchi Pref, Fish, Exp., St.
" " 6 | 13-00 133:552 15.0 1 27.0 1741 ”
” ” 2 {15-50 lgg_—gf 130 1 29.8 1898 | Kagoshima Pref, Fish, Exp. St.
" " 7 |18-20 lgg:gg 188 1 28.9 19.00 ”
" " 7 | 21-50 1333:;3 24.0~25.0 7 28.5 1886 "
” " 8| 180 lggjg 20.5 1 2 8.7 18.69 ”
” " 6 | 15-10 13?;277 17.0 1 29.0 1769 [ Fukuoka Pref, Fish, Exp, S,
» v v | 22-00 l,o?g_"{?g 130 1 26.6 17.65 |Shimane Pret, Fish, Exp, St,
i vl 7| 100 36726 2 0.0 1 25.5 18.21 v
e 1985 | 6| 8=2s5| 51725 22.0 1 270 1770 |Toyama Pref, Fish, Exp St,
! rlow 2 | 16-00| 3038 21.0~25.0 3 28.5 18.31 |Kegoshima Pref, Fish, Exp, St.
P » 5 | 18-00 Igg:f{g 150~17.0 2 28.0 10.01 "
" " 6 | 9-00 12235:38 19.0 1 284 1899 »
» ” » | 2100 1535_'%8 16.0 2 28.2 18.95 ”
" " 7 | 21-00 lggjgg 12.0 1 215 19.00 ¥
" ” 11 | 10-00 1222_";1; 11.0~220 9 2 8.3 18.69 p
P 7 112 | 1-00| 28746 1 2.0~16.0 2 2 8.5 18.84 "
” " 7 | 11-00 lggjgg - 1 2 9.3 18.97 "
v ” ’13 1-00 15&32 19.0 1 2 8.4 1892 "
p’ P » | 2000 15&3? 20.0 1 28.9 18.67 ”
n " 16 | 18-50 12372:42; 17.5 1 277 1850 |Fukwka Pref, Fish, Exp, St
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Tokai Reg, Fish, Res. lah

opt. i —
Sept. | 1955 | Sept.| 7 | 1720, °PTR 33.0 1 278
3458 _ . _
p " 8 | 251 3478 4.0~23.0 3 278 ”
w " 71811, fgzgg 8.0~12.0 2 2171 - ”
” ” r | 21~15 12%’_'50% 15. 0~? 60 2 26.2 - 4
1956 | # - - - - 1 - - Yamaguchi Pref, Fish, Exp ST, Ya maguchi Bay
- 2320 - - g ;  oF
” ” 4 B2 4.8 1 , Kagoshima Pref, Fish, EXp. SU,
" ” 3 |15-55 1333‘21 14.0 1 216 17.98 | Fukuoka Pref, Fish, EXp. St.
" " r 11a-20 86 22.0 1 2 6.0 1759 | Shimans Pref, Fish, EXp, St.
” Y 7 114~50 13?:%2 1380 1 26.2 1744 ”
- 35—29 ~
” " 18 |12-40 | 85728 15.0~16.0 2 24.0 18.06 »
- 85-55 9 O~
” ” " 118547 180~170 4 24.2 1813 ”
[ A | 3609
A ” ” 12 = |, 55702 36.0 1 24.5 17.74 ”
3 ” ” r —_ 36—14 10.0 1 17.79 ”
T , 132-57 - 245 .
" " 1 [18-55 lggjgg 5.7T~17.7 2 277 18.80 | Nagasaki Pref., Fish, Exr St.
- 30-26 _ _ :
" ” 29 |18-45 |, 5026 1195 1 »
” v 4 | 6~20 lggjgg 7.5 1 217.2 18.16 | Fukunoka Pref, Fish, EXp, St.
1957 | # 28 | 7-27 lggjgé - 1 25.3 - Wakayame Pref, Fish, EXm ST,
_ag | 8307 - - ‘
/( ” r {17-89 15552 1 26.2 ”
Oet, {1952 |0c T | 14 |16-10 lgg:g;‘; 16.0 1 - — | Yamaguchi Pref, Fish, Exp, SE,
1954 22 |18-20 lggjgg 2 8.0 1 226 19.138 | Fukuoka Pref, Fish, EXp, S,
1956 16 |22-13 | 38705 17.0 1 25.2 — | Wekayama Pref, Fish, Exp. St
" 1 |15-40 1233:393 20.0 1 246 18.75 | FPukuoka Pref, Fish, EXp. St.
” [ = 34—11 ~
v |17-50 | 311 17.6~42.0 3 23.6 1859 "
v 2 | 820 34717 20.0 1 24.0 1874 "

129-30




Colletor

Period)| Date Locality | Rarge of totl| No, of [Water temp | C¢ %% Remarks
Year |Month| Day | Time IliggNET— Tergth inmm | indiv,|{at Surf. |at Surt,
Oct, | 1958 |Cct, | 3| 12-85 1325:33 30.0 1 - - Shimano Pret, Fith, BExp, St.
" v | 29 {1840 lg%:gg 46.0 1 22.1 1887 |Nagasaki Pref, Fish, Exp. S&
1959 | 7 9{ 015 1356:139 19.0 1 22.9 1849 |Yamaguchi Pref, Fish EXp, St,
» K 8 | 2215 13315:%) 9.8~16.5 3 23.5 18.72 ”
1968 | 7 | 22| 1145 - - 1 24.6 19.11 |Miyazaki Pret, Fish, Exp, S, Nobeoka Bay
” ” ” | 18—80 - - 2 24.5 19.07 " ”
" " 7 | 1100 - - 1 24.2 1923 " "
o " 1{ 9-00 - - 1 26.1 1872 " "
Nov.| 1958 | Nov. | 21 |11-05 | 81788 4.2 1 23.4 1891 | Kagshima Pref, Fish, Ep. St.
! 194 # 17 | 2-05 125213 43.0 1 228 - Chiba Pref, Fish, ExR ST,
2? 1955 | 7 10 | 17-15 | 2848 12.0 1 248 19.33 | Kagoshima Pref, Fisn, Exp, St.






