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Analysis of Periodic Fluctuation of the Catch of Spotted
Mackerel, Puneumatophorus tapeinocephalus BLEEKER,
in the Fishing Ground off The Yaku Island by Use
of Auto-correlation Coefficient

Gunzo KawAMurAa* and Shigeru Fuwa**

Abstract

Even when the fishing is carried out under the constant fishing effort, catch fluctuates
largely. Its fluctuation depends on two main factors, i. e. phychophysiological phase of fish
and the fish population size in the fishing ground. To clarify these factors, the analysis
of the catch fluctuation is needed.

By use of Auto-correlation Coefficient, the authors carried out the analysis of periodic
fluctuation of the catch of spotted mackerel in the fishing ground off the Yaku Island in
Kagoshima Prefecture.

In this study, it was clarified that when the number of the catch per one operation is
less than 25 fish, the catch depends mainly on the chance, and when it is over 25 fish, the
catch depends on the fishing ability of the crew, which is fixed by the experience and the
strength of the crew.

Then, in this analysis, the authors used the catch-data obtained in 1871 and 1972, and
of the crew who showed an average catch irrespective of the catch per one operation, and
who was looked upon as the one with much experience and full strength.

Moreover as the catch was supposed to be affected by the winds and waves because
of the smallnes of the fishing boat, the fluctuation of the scale of wind waves in the fishing
ground was analyzed, The following results were obtained.

(1). In the wind waves fluctuation, significant cycles consisting of 3.4 days, 5.2 days
and 32.7 days were observed in 1972,

(2). In the catch fluctuation, significant cycles consiting of 3.8 days and 8.8 days
were observed in 1971; and those of 5.1 days and 9.6 days in 1972; and the former in 1972
was considered to be the cycle affected by the wind waves.

(3). No cycle agree with that of the moon-age was observed in the catch fluctuation.

(4). It was assumed that the periodic fluctuation of catch is to be caused chiefly by
both emigration and the immigration of the spotted mackerel in the fishing ground round
the Yaku Island.

B OREIRIER 25 L, AFRE > TROREDHROB KRN L BB LR bBEEE T 25
e, MERLBRNREOBREORB T RbN3%ERHS. BIETIE, RIFTAM O b

wpE IR A K EE SR k435 (Laboratory of Fishing Technology, Faculty of Fisheries, Kago-
shima University, Kagoshima, Japan).

i eI et K FEEL IR Bk (Laboratory of Fishing Gear, Faculty of Fisheries, Kagoshima
University, Kagoshima, Japan).



10 BERBASRELIEE 5 23% (1974)

RSN, BRI AR AROENEOHAMRCRE (KFLCERTLLE2b1 5. &
HTIEHREY O 5 AR EERC X > CREREZHORRR R 2 THA Y. TivhbAfHOK
B o ElfE LinWREORMEITE X LTEARRIC L > CGRESh, BEFOBEENELZT S FEo
W R AR R OMIC T OO RIRIUC b RE S FEINB LB b 5.

=a ) 2¥F—" %, EFEFEECEFHIE—ERLZWVIEIZZ0R KT X 5O T/, ED
TELDIERCRE S BRI L > CFERIIN$DTHY, LarbZocloBcEECX 5
TREINZ LD THZ L LT3, L OHEAEEREOEZENINE, b2 WLz 0EFHERD
REEEIIRETSH 2. Lo LRERNDEHRN TS 2 0MEFHEO LB L HEET 5 & LIL7THE
Thsp. RHE L IC—RINRANCENT 2 BRI ShicHffitkE RoHTFERE L TR
N7 P VETTRRCOh G, BEEFIEARE « —BiRGEET L LC, HOHEBERRIC LY, =
~ G REEO BT 2T o fc. DI OFER) DREFREEHIIC KT 2 2~ a3 SEHoO
B EFICOWTHEE LTI - 1.

YNEAMOBERRE

== ERERERICIA T 308, BABO—ERIh L 32 20 i3 Yol g+ s
WL Fig, 1 WRLIC—ELSLKECEZNEREE TOMETHS. HBEISIEEBT/bh 528
HEI I —E T3 <, FRCiZroRE I L THAL L HFRAOHTRRERKL, W TH
5. FICHMC L 28FEL—ETITRW. QARSI SRETH B25, RCIEAT Y 53R

BIhzdzeddbsr Ik, EEHE
{ : ! EREEEL TR, M= <33
s APV N il s N I S A I

H & FIRICIRERRGL, B
139n ERICET TR, AD ALY R
BEVWRCIREE CRGE2UVET 3
TENBHA. HRRIThThaR
W THRL, BRI Zz0Lk
iR L, SAETEZETL, £87T
TRFRE AR AP O EkECET T
5. PECIIA S 7 FA T D
logr FE%, #MECEEIs 7547
YEFUCTIOME ARG, U
KEEIL 15~30m 3% <, s
B EUICH ik 890 27 5.
SIERERDS B\ T ¥ SR A S Th
B, AP AW REL L LR
DfEFERO TIREMNELB. =

; 3 ! ! 100 NEBERESE 3 O T —t 0 3
ROt 2% a0, 3~BEBELLS. WEBOKY
Fig. 1. Main fishing ground of the mackerel-angling- FOMMEEIIMEC & - TS

fishery off the Yaku Island (hatched area), in
where the catch data were obtained. U5




S~ R R 2R B o FA BT 1

BRI R B b T - CHEFCTIob, LB HEP—ETH2 SO0EEL
Ve L DRI BT & - CEBT 2 bR e L TR EOF HRIT—E L 3 bl
W B o TR HES SRR b O YRR o TEGIHEE 23 L R udie bis. Lasl,
LORECEL B L MOBBC X o TRTFENRRD, LndZ0rY S—PECEEHTA. h
BOC L HERLTE o CIRBEMRES N a2 R b HRE RO SV <89 HREiETAL (6.5 b )
DEED—HTICRDI. & DEEHNTIC L - THMBENRRRZ DT, LORTERESHHHEL
155,

ST DOYIERER 2 B Tcdic, 1971 EEDSMBIENSR A FAWLT, REERIOR S Z 0o 18I T
GOSN h NERK Co it 2 5N FONMRKC DA KD, 6 ADHT (A~F) O
C-C, HofEnHBHR %, Co 231~25, 26~50, 51~100, 101~150 ¥s & 0% 150 EBLL kD 5 BFE
s Fig, 2 R Lic. ST OEMELIESEREROEL RIIL T WThs ). $TGOFE
L1142 FThB. C-Co DN AikI 5 & SR TR > TESECEW i/t d. Th
IZED “fT O Y X, SRS AVO EBRMCHEREh, BV BRI
B o THTOHBHENRRIEIN 21D THA ). FLHCHTO C-Co OHITHHERED S X
DS TEED, LAZOTNLICEL oo T b, EEIIC S EEVE UK 2 TIiXE 03
L IRBE0T, chahoEErEbhich0LrBErbhs. $ERFILRERER: BRI L
22 LINTWBAR, =2 TCREFOMEMRHALATIRL. b2RRERL BCind &, $IERK
IAFOERRE ST EETEOTHAS S, o TR TR Y O%E S FHMICEIEL, SbIC
BdHA KOS -1 (TFB D, 19714 L 1972 EOFEREGISAER E L TRV i
BIE T B8, BUERIEN SO 2 DT,  FHELCITRIE S RASERE L TR b e i
OERE L.

tmmﬁnLJl@mthmmmmJA&mmhilm&ﬁLLdl&mn;js
i 1 1] O O P

Ll e B Lo
T3;nn[nn. | ﬂh.; HH | nm.;[nﬂn

C-Ce Ratio

Fig. 2. Frequency distribution of C-Cg ratio, where C is the catch of each crew and
C; is that of crew-G. From the figure, relative ability of each crew can be
shown. The figures in the parentheses show the age of the crew.
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Appendix

begin real T, M; integer P, K, I, H, L, N;
array X([1: 250]; array CXX, PMX, PX, RXX[0: 250];
Format FI[(*4")110, ‘GOKEI=", —6.2, (‘4’)110,'HEIKIN=", —5.2];
Format F2((‘¢’)130, —7.3, (‘#')120, —2.3];
Format F3(‘4')145, —4.3];
Read 1(N); Read array (X[(1: NJ); T:=0.0;
for L:=0 step 1 until N do
CXX[L] :=PMX[L]:=RXX[L]:=0.0;
for P: 1 step 1 until N do
T:=T+X[P); M:=T/float(N) ;
Print(F1, T, M); Feed(5);
Print string[(‘#’)150, ‘CORRELOGRAM']; Feed(1);
Print string[(‘4’)135, ‘CXXX)’, (‘4')127, ‘RXX(XK)’]); Feed(1);
for K:=0 step 1 until N=-5 do begin
for P:=1 step 1 until N-K do
CXX[(K]):=CXX[K]J+X[P]—-M)*(X[P+K]—M) ;
CXX[K]:=CXX[K]/float(N) ; RXX[K]:=CXX[K]/CXX[0];
Print(F2, CXX[K], RXX[K)); end; Feed(5);
Print string[(‘4')145, ‘SPECTRA’];
for I1:=0 step 1 until N+5 do begin
for K:=1 step 1 until N+5—1 do



18 VLIS ARSKEEA IR B 23 %% (1974)

PMX([I] :=PMX[1]+CXX[K]Jxcos(3. 1416+float (IxK) /float (N +5)) ;
PMX([I]:—2. 0+PMX[1]+CXX[0] +float((—1)1)*CXX[N=5]; end;
PX(0] :=0. 54+«PMX[0] +0. 46+PMX[1];

Print(E3; PX[0]:

for H:=1 step 1 until N+5—1 do begin

PX[H] :=0. 54+PMX[H]+0. 23*(PMX[H—1]+PMX[H+1)) ;
Print(F3, PX[(H)); end;

PX[(N-=-5):=0.54xPMX[N=-5]+0. 46«PMX[N+5—1];

Print(F3, PX[N=5));

end
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