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I TE (1966) ~ FWERIT (1970) ~ Mathisen et al. (1982) ZRNTH AR S
Alverson (1967) ~ Hamashima er al. (1967) FRNEBEREZSHEREBE » MASERAEA
HBMAEEMLHRS 28RS 5 5% (1986) AT AEEEH R » LEETBEE
ASESCRI G EAE » B0 MRS W5 N 0ok SRR 20 dB L b » R EBRETIME » SOPEN - i
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200 m FRRHLEWI (B 1) » ENBHFTENEEBRIE - R SNEERESER » LULRU
TRV R R MR ARAE 40 m LU » ERIR 200 m LIRS » BEBAKEE S0~
70m o BBRGAE 150 m s BEAST I 1L A AT » BREKSE » MAEThRARERE
REE > HBES - AEEERHEB/RE LG BB ENERERREM)IKEA » Bt
TREBEIK S R A A B A » R BIBERIS IR LSRR MIEEK o

FEEM Z U R 1986 £ 3 AF 19874 8 A » HRHDETY > B—HHREMA—KMA
R AMERBMLFTRIBSBMUIBETEN  BRARD AENEN » TR TR B
A BRBAEZRTIAE » THEM » FERHRR 20~50 BEXBERREFLEYRE » QERX
RBE - AR ERS » AR N RUBAE (RE (MF, Maturity factor) %% £ :

AETERE 100
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BEN FERZMER SRCHEBHEE IR—F - SEVRESREAVAE GEL o 1987)
EERRSFCEMTARAEEEEHEE (H) > REAASATATESRZIEE (L) TRERS

pEAREREBSEE VS LAMLMEE « H 7 mmE 2 5w 80 ¢

VXL

WA= P

V' EAMESEZSTES (n/min)
P: B REKBEBHZHEE (mm/min)
L. aEi8UziZE (mm)
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(a)

e e e e A

W, true diameter of fish school
Wa-apparent diameter of fish school

(b)

W2 RVARBRERKURCZTEE
(2) @ : BERAFA D ZUE

(b) M : KERIKTEMBE (Wr) RRUER
HRE (Wa) 2Btk
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Wr= WA—ZD‘{ tan A )
A KRBEBZ LEES
Dy : BRESKRZTHKE

AN WERBEEHBL D AR ZTHAR » EREREEMZATRMUREKE L EBRL
RAATFEWER—RRKRL » HENRBHART LS HER - '

RESHUEBHERZXRSHF ‘

BRERBNZDARAMARAZY TREKZ AN  RBREERANER (TDS-7, N.B.
A YRRFERAK » FIRKRAEHREERMES (E-2, FRUMD) - EREXS(FRBRE o
BRE 8% N\ERRLARST)IHENREAHSE » SUAFABESENRRZHER
(1986, 1987) » REEBUMAHRERDRML S X EEEAFEEZAE  £F - RHEE-
ARES -

ARMERIRZAEIL » g 22°55'N F 2335/N Rk 0 8 5" Rfr—BSHILE » 3t5 8BS
B UBRRDABER AT R R ARESHTHKRHE BRYBE (Independent variable) »
HES » BERTRMFES L HRTRR WY (Dependent variable) » A% ERMERS 247
(% > 1981~ 86 - 1987) WS BMEFHERS » Y LLUBEMERTR B HBHRR B -
RUBEARNBEMZ BMEAY - ERVBBRRVBHZ RAWARREE - BB 12BEKE

(Significant level) M2 ARBEMs » 5 B HOBBUEBRFRRUBUNE =82 - DBRBL 2 RVBE - B
DL ERBERDNEEHNET IR

#® R
MEZIRN :

. RBZATEMER (Wr) REEEGEE(H)ZMKRE 3 » EEE45m & > EEZE 1000 m
RBE » (BRSMART S HREEKPE 5~20m» EREFR 8~50m B » T RAB KT S HtE
REMOER - BEMEBSE » RTRRARZTHIE - LARZIEE - EERKLE (Wr/H) #
AESE (H4) » SES2LFRZENBLH » RTBRERS HHEEBRNEK G
1987) » £{fHLL 0.2 MEFHHESHE - R4 ELFHERERES (S) 0T :

RELTHIEE  (Wr): Wr=269m, S$=34m

B FHEE (H):H=91m, S=16m
: Wr/H : R=3.0, $=2.6

Rt » AW B T) R BRI T AT IS 269 m » FHEEEHEES 9.1 m
FHKFEGREARTHEEEHEE LS 300

MEER

BT a2 S RUSRBA RS (AR 1) » (KHRMRORIRIE (B HHIE) 2R > BALTSRTH
ZEARZER

Type A CMERE) | ATEMEEE Om HUT » AERS2HE » REGFZEHR &S
FHREERRRABMZIER (BiR 1, 2) -
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Type B (FhERH) : KFEMIEEE 30~100m R » Ak LOLBHEHHES » C2Hl
REMZHS (BR L b |

Type C (KERE) : BHHSHET > BrkFEHEEEE 452 800 m » HSHHEAME
B RMH LML N ERBATMAAKER (Aggregation) (B 1, ¢) o

L ESEEER L AN B R AL TR » mE—Fiw - 8 AL ABEHI A BT
REARMI » B~ CHES A FBBHE > BR 4~7 A &MERAGET AENRY 20~30%8 -
CHRAlg4 A LAk 38% » L7317 AT &M 29.6% o
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Wk @  (BI0E 6 BT - ST RORAE - MF 78 1 T » Sl ki B ST RE o 4 A
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BLTD S22 Sh B EOER S0 S 1

(a) IEER (A Type)

ACERHCETE 6.8 mm/min s {33 7.5 knot
(b) EEA (B Type)

TOEEHGERE 6.5 mm/min s f\idl 7.5 knot
(c) ABEA (C Type)

SOERHCHEEE 6.5 mm/min > 1 8.0 knot
(d) a2 30 seph e

EHKOLE 7.0 mm/min
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8 WU I KRR 8 Ah TS 2.5~6 AF 2R IAE (IR » 1987) » i C B ATHE (R EEDH
E (H7)- ' ‘
AKEFHPAREESSYAZER

4~7 A& BEMZATERNANEES HEARRE (Skewness) 15 (Kurtosis) » i
B 8 £EFTT 0 BERBS A MEMEER  HEE L EENERENREE—E » B
£RABZENABMRI#H (Clumped distribution) RMSENEE » B CRERN » EERKS IR
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FERE BBER INAF 2W2

Xs5:

K- EERDERKPESHIBZBRERNIRST S
- Y X1 X2 X3 X4 X5 X6
Y 1.000 —0.813* 0.790* 0.397 0.603* 0.288 0.525
X1 —0.813* 1.000 -0.313 0.269 0.039 0.042 0.027
X2 0.790* —-0.313 1.000 0.201 0.419 0.375 0.415
X3 0.397 0.261 0.201 1.000 0.875 0.355 0.824*
X4 0.603* 0.039 0.459 0.875* 1.000 0.480 0.941*
X5 0.288 0.042 0.375 0.355 0.430 1.000 0.544
X6 0.125 0.027 0.415 0.824* 0.941* 0.544 1.000
x1 x2 x3 x4 x5 x6
Steps a0 al a2 a3 a4 as aé R(MLT? F DF
I 4.665 —0.0557 ) 0.813* 25.377 (1,13)
2 3.202 —0.0449 0.177 0.923* 34.475 (2,12)
3 0.426 -—0.0532 0.224 7.652 0.944* 29.845 (3,11)
Y (BBKELEHER X5:AaT/aZ (°C/Meter)
X1 mitmBAE& (Meters/sec) AT RBRAZREMKBKEZ (°C)
X2 ERRAMRAZXE (Days) AaZ FPMKE (Meters)
X3 HZARERZHMZE (Meters) X6 wERRKZ AN
X4: kBBKEE (°C) * Significant Level 0.01
X= EERTARELREZREERGIRND T
Y X1 X2 X3 X4 X5 X6 X7
Y 1.000 0.130 —0.599* 0.715* 0.679* 0.656* 0.069 0.775*
X1 0.130 1.000 —0.014 —0.194 —0.155 0.026 0.175 0.191
X2* —0.599 —0.014 1.000 v —0.194 -—0.253 —0.438 0.203 0.374
X3 0.194* —0.194 —0.194 1.000 0.960* 0.447 0.134 0.590*
X4 0.679* —0.155 —0.253 0.960* 1.000 0.493 0.039 0.605*
X5 0.656* 0.026 —0.438 0.447 0.493 1.000 0.391 0.385
X6 0.069 0.175 0.203 _ 0.134 0.039 0.391 1.000 —0.145
X7 0.775* 0.191 0.374 - 0.590* 0.605* 0.385 —0.145 1.000
1 x2 x3 x4 x5 X6 x7
S X
teps a0 al a2 ajl a4 as aé a7 R(MLT) F DF
1 9.571 1.634 0.775* 25.596 (1,17)
2 6.790 35.11 1.293 0.866* 24.089 (2,16)
3 2.448 0.194 29.06 1.006 0.893* 19.600 (3,15
4 3.201 0.635 —0.464 33.48 1.064 0.912* 17.012 (4,14)
5 7.270 —0.345 0.746 —0.523 26.93 0.737 0.929* 16.320 (5,13
6 —6.162 0.523 —0.406 0.855 —0.556 24.38 0.483 0.942* 15.793 (6,12)
7 —11.689 0.734 —-0.346 1.114 —0.786 36.82 —22.73 0.293 0.955* 16.340 (7,11)
Y ARTHERRE (Meters) X6 :aT/aZ (°C/Meter)
X1 &E& (°O) ’ ' AT REARREMKBKREZ (°C)
X2 BMEERTES XK (Days) aZ FPAKBE (Meters)
X3 HEMBEE (Meters) X7: At (AHAHEZAN
X4: BEZFEE (Meters) * Significant Level 0.0l
BEMRBHE (°C/Meter).
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ZHK BER RNR RW2

B 8 TR MRS ANSHRAZREREEAEFRINAR » BnEME THRARE
/& (Peak) WU Bt » EHE T AN FREF R KTESER 25km M &R
HE 0 BERCHE (H7) » BEnCHEARSEMRS GRS HR S LENEBERIRR » 10
T CHERELF S/ NEREBZM » £ PERMZ S HRAME 8 X EBHA  #AVAES
HzERASMARMEGR » HeTER MF Em2 NERELUEFESS fF (Random distribution) 2z
MRESERBRENZL

ARBEESMKRREERSHKBZER

FEREABEESRENTIENS/NER  LAR - EERFRERSERBRENYESR
Ko AMBENEERRENYETHEIOAENEL » LERGEFAENRE  REXTEART
HREMNEE ERBRIRETAARTERAERNE L » EWAR » RTARHANKER
b LTS - REENB(LEARANEY  TERRLTATEERETAREEONEY -
TEWA  HEBKRFBEZAY - EREERFRAERBOY AR ZIME 11 - B 112 1586
FTAGMRS BREE (B7 » £EA) HEEREEH  KREOESER  BRBOREHR
H T BETEEBNIBS%~34.5%MAEE RS » JEE2 3456 TEEYEOML  1¥aR
FNEAKZYE  KERHBERRREARNERUSE  MOEHR » ZENSHERT] 8
BB REAELEREMEZ 189 A ENERERE -

&t i

BNz RARMESANERRELABSORT » £h A DRGRRAEREZ ATAET
% AERSFRBEE NER TRES (198) #4%5 LISRETNR  SESRHREZ
RAVREMEEA 0 B2MEL » BHEETE  BERMIVENEERY  RBETBHI /L
MR 58 FEEGRESHSRAEEEMNAN TR RIBE  EE - 0F  RREBBE
R BAERIERSANTAME » TR—ENEBSRBRENTER - HER 8KHz ZEH
MARES  PEARATSS  EBEEEAEEE  KE  RKE 5 (BRAH) SURET
B FORSEEERE 65 mm/min S MFHAEDES 6 HESERA%E A
TISESREH - BRI AN TR o SUMIR IR SRS 5 U] A AN BB Z BRI E (BIR
1,d)e o

CHBBRAMMRIRA 5 - TREERF 2 MNERTERENE » BRAGHRIFEZHLE
Bz o (BT 2 BB HGGES (VAR B @ BEBESRESHLS M MCHAR
HESXEBBRALGHERERRR (H7) - (8 AhECHER s N Uie@Re
THERE 2.5~6 ARz ENEMS  MARCHERZ HALARRRERE (F—) TEHET
BEE4 BHTHMBET » K (1981) ZHEFTHL—REY  FTERBERS 7~ 8 AR KK
BERETRSE) RENZEEES « TA T 8 A LARAE FRERE  CRERFITREME
 BEIR BB ) BT A0 RASEFBANLESEER -

3+ 9 AMEEREIARRIFEL U GhEEREE  LTHESR B 2ES  LETR
FREREAEE R ARA—FE  BREHSAKT A2 NNHETEMG KRR AL
B HEE— S 2R o |

ERAEZ AT HRRREELI HRAZBRT » AR ERBE 1986~1987 &£ ~T f
Rz AEENSHRTS  LEERARRTBEMET RELZ KT BORES 245°C « BER

— 179 —



ERMEHEBADRENBERERR S HRHEZHRE

29°C » {EFRE XN 8 BIPBRE REERRE » Rt 8~9 B » KT ﬁE%ﬁEiﬁﬁRﬁ—Etﬁﬁ * AR
11 ALk » RICERNRE > AEARS KEAKBE 25°C LT » HEUEARAERTAZE
B REBRBABBRRAIEZNERE (A Type) » REK T AEREINK RILENSEXME
BB BEs - B9 ANMESRBRTEEERARE R > T0A D » HEMBIBALK
B DBHPSRZEBMIIF  STEK » H—YRMERE DA HHTEZER+28R » TﬁEﬂi'F
ks o &%—MF‘JZ%W&K%%&—’?%E%E% °
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THE CHARACTERISTICS OF CONSTRUCTION AND
DISTRIBUTION OF MOONFISH SCHOOL IN
THE COASTAL WATERS OF
SOUTHWESTERN TAIWAN

KUo-TIEN LEE, SHYUE-RONG LEU, LONG-JING WU
and MAN-CHEN WU

ABSTRACT

The investigation of fish school size, construction and distributional behaviour of
moonfish, Mene maculata, in the coastal waters of southwestern Taiwan, by setting commer-
cial echo sounders on six purse-seine boats and analyzing the biological and environmental
parameters was conducted in April, 1986 to August, 1987. Some results on Moonfish
school are summarized as follows:

I. The echograms of fish school were classified into small (Type A), middle (Type
B) and large (Type C) patterns. The maturity factor seemed to cause the variation of
schooling pattern. The average measured school size was about 26.9 m and 9.1 m in width
and thickness respectively, except for a few larger size of spawning groups (Type C).

2. Although the clumped distribution was observed from the monthly frequency
distribution of interval distance of fish school, the spawning groups gathered along the
offshore of Tsengwen Chi and Hsinda Port and caused the significant variation of fish
colony distribution.

3. The horizontal distribution of fish school is variable due to wind direction, precipi-
tation, tide and maturity factor of the school, while the lunar phase, depths of the ther-
mocline and the halocline play important roles on the vertical distribution of fish school.
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