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Fig. 1 Topography and the fishing ground of the larval
anchovy along the coastal waters of Fangliao,
southwestern Taiwan.
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Table 1 Biomass, locations and depths of sampling stations, and biomass of zooplankton

Date Latitude(N) Longitude(E) Depth(m) Biomass(g/1000m?)
Feb., 2003 120°32.25’ 22°20.63' 25 47.66
Mar., 2003 120°35.95’ 22°16.70' 30 56.90
Apr., 2003 120°32.23' 22°19.63' 27 63.87
May, 2003 120°34.59’ 22°16.38' 48 13.89
Aug., 2003 120°33.86’ 22°19.26' 25 31.36
Sep., 2003 120°35.177 22°20.87' 10 67.75
Oct., 2003 120°37.90 22°14.74' 22 23.64
Nov., 2003 120°37.317 22°17.81" 13 53.80
Dec., 2003 120°36.02’ 22°19.44' 12 49.45
Jan., 2004 120°35.67’ 22°20.61' 10 74.41
Feb., 2004 120°37.80’ 22°17.43' 12 52.48
Mar., 2004 120°33.24’ 22°20.28' 22 72.27
Apr., 2004 120°35.76’ 22°18.72' 14 50.53
May, 2004 120°35.46’ 22°20.07' 13 25.66
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Fig. 2 Monthly catch and catch per unit effort (CPUE) of the larval anchovy fishery in the coastal waters of Fangliao

between February 2003 and May 2004.
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Fig. 3 Percentage compositions of the larval anchovy in the coastal waters of Fangliao between February 2003 and

May 2004.
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Fig. 4 Vertical distributions of temperature and salinity at the station at 120°33’E, 22°18’N between January 2003

and May 2004. A, temperature (°C); B, salinity (psu).

Iey |k
£
=

Fig. 5
surface temperature (SST) in the waters
off southwestern Taiwan indicated by !
this NOAA AVHRR image.

Seasonal variation in sea

SN T
(—) KIBIHER

2003 4 1 A2 2004 47 5 H LSRR
[1(120°33" E ; 22°18" N) ik E i A Bl
HERERSflE (Fig. 4) » 2 ELIREREEZ=Er )
BFRIE » 2003 4 7 ~ 8 HEREE &= - S
HiE Ry 28.26 ~ 29.4 °C ;2004 4F 12 F RHjE FE A »
WL S iR Ry 22.25 ~ 23.86 °C - {EEERE /- L
1B - BEREAE 31.02 ~ 34.92 psu i L5 » Sy
Fy 34.42 psu - Hr1[2] 2003 4 7 ~ 8 HEERL AL - B
SRRy 31.02 ~ 32.97 psu ;1) 2003 4 2 ki
e o AT AR Ry 34.82 ~ 34.92 psu -

/ TATWAN /
( ,

;;Summel./ ! *
\ l(l 1

(D) IEENENE

HKERIGIRIE (SST) Zor Ak EbEE R ek
BimARZR (Fig. 5) - Hi{EmSE B ~ 5 H
M) - PERFpRAASZ EIREISOR AR E - /K
Wik - EEYEEKIAE 24 ~ 28 CRY ; EFHF (6~
8 HIH) AISE a2 E R /KR HY S S i B i g
IKARFTZE - KIRHERIKIAE 29 ~ 30 CIH 5 Tk F
(9~ 11 HiH) RUEBLEFHAML : e AL (12 ~
2 FIR) - BEEARRERS /KR S I Is R T
S R /KPR R SRR LIRS - AR 2Py
FETRHELL 7K - KR BERIFILE 22 ~ 26 CIA] - ZER%
FRIREIREER P < HER AR FTAR - RBP4



6 LRV - FUL - ST - BREENS - RS - FEIR

80

60 |

40 |

20 |

Biomass(g/1000m’)

|

l

Jan.Feb. Mar.Apr.May. Jun. Jul.Aug.Sep. Oct.Nov.Dec.Jan. Feb. Mar. Apr May.
L [ ] L 1

2003

2004

Fig. 6 Monthly change in the biomass of zooplankton in the waters off southwestern Taiwan.
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Fig. 7 Monthly abundance(solid line) and composition of the zooplankton in the fishing ground along the coastal

waters of Fangliao between August 2003 and May 2004.
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Table 2 The monthly catch per unit effort (CPUE) of the larval anchovy and hydrographic environment for

principal component analysis (PCA)

Principal component Eigenvalue Proportion Cumulative
PRIN 1 5.134 0.428 0.428
PRIN 2 2.379 0.198 0.626
PRIN 3 1.797 0.150 0.776
PRIN 4 1.556 0.130 0.906
PRIN 5 0.544 0.045 0.951
PRIN 6 0.403 0.034 0.984
PRIN 7 0.129 0.011 0.995
PRIN 8 0.059 0.005 1

Variable PRIN1 PRIN 2 PRIN 3 PRIN 4
X1 -0.310 0.451 -0.019 -0.083
X2 0.129 -0.484 -0.403 0.136
X3 0.241 0.170 0.334 0.475
X4 0.279 -0.121 0.449 -0.216
X5 0.061 0.366 -0.091 0.583
X6 -0.373 0.184 0.153 -0.241
X7 0.265 -0.125 0.256 -0.338
X8 -0.328 -0.189 -0.258 -0.094
X9 0.253 0.377 -0.319 -0.294
X10 -0.260 -0.382 0.301 0.287
X11 0.423 0.093 0.110 -0.091
X12 0.347 -0.062 -0.395 0.066

X1, sea surface temperature (5m); X2, sea surface salinity (5m); X3, seaWiFS chlorophyll a concentration; X4, average wind
speed; X5, monthly rainfall; X6, current index (in fishing ground); X7, current index (off fishing ground); X8, CPUE of the
larvae anchovy; X9, percentage of the Encrasicholina heteroloba in the total larvae anchovy; X10, percentage of the
Encrasicholina punctifer in the total larvae anchovy; X11, body length of the larvae anchovy; X12, biomass of the

zooplankton.
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waters of Fangliao between August 2003 and May 2004.
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Short-term Variation in the Larval Anchovy Fishery Associated with the
Hydrographic Environment in the Waters off Southwestern Taiwan

Ching-Hung Hung', Ming-An Lee?, Feng-Jen Hsieh?, Jia-Yi Pan?,
Ming-Chang Wang'" and Kuo-Tien Lee?

'Marine Fisheries Division, Fisheries Research Institute
Department of Environmental Biology and Fisheries Science, National Taiwan Ocean University

ABSTRACT

The fishing conditions of the anchovy larval fishery and the hydrographic environment in the waters off
southwestern Taiwan were investigated during the period of January 2003 to May 2004. Temperature varied
between 22.3 and 29.4 °C and salinity between 31 and 34.9 psu. The monthly catch varied between 1,155 and
71,755 kg and the catch per unit effort (CPUE) between 60.8 and 539.5 kg/day/boat. The anchovy larvae were
dominated by Encrasicholina heteroloba and E. punctifer, which contributed 95% to the total number of larvae,
while the larvae of Engraulis japonicus comprised less than 5%. The abundance of E. heteroloba and E.
punctifer larvae changed with the water mass. Encrasicholina heteroloba was abundant when the South China
Sea Warm Current prevailed, while E. punctifer was abundant when the Kuroshio Branch Current prevailed; the
Kuroshio has a higher salinity than the South China Sea Warm Current. The monthly CPUE of larval anchovy
was positively related to the temperature gradient of sea surface temperatures, and negatively related to the body
length of the fish. The abundance of larval anchovy in relation to the zooplankton composition is discussed.

Key words: larval anchovy, hydrographic environment
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