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Abstract

The distribution, size composition and feeding ecology of P�n.a� 叫
/lWflod, 帥崗山e ∞astal waters of Tungkang, Taiwan, were .tudil ω from
July 1982 to August 1985.

Gravid female 帥np are found inshore and off.hore at de 阱s
between 10 and 40 m from June ω December. Spawning peak. oc ω rin
Augun and November. Juvenile. and subadults are found in the Kaoping,

由e :ungkang and 由 e Linpien 目 tuaries from March to May. Emigrati ∞
of subadults from Dapong Bay occurs mainly from June to Oct 必er.
Subadults and adulLS are caught in appreciable numbers in coastal waters

between Dapong Bay and Nanshufu at depths leu than 40 m from June
to January wi!h !he peak from July to October. 明Ie .tomach c∞ tents of

the shrimp arc mainly ∞mposed of crustacea, mollusca, nsh, detritus and

Iind granule.. S 個 sonal and geographical variati 側 sin 剖面nach c∞tent

帽nposition. are signifi 個nL

Introduction

To establish an effective system of shrimp ranching
fISheries in Taiwan, the Tungkang Marine Laboratory h 越
selected the shrimp fishing grounds along the coast of
Tungkang 扭曲e expe 討mental area and engaged in a series
of studies on the biology, ecology and population
dynamics of the economically-important shrimp in this
訂單 a.

In this paper, the distribution, size composition and
feeding ecology of P. mcnodon in the coas 叫訂閱 of
Tungkang are presented.

恥1aterials and Methods

The study 訂閱 includes the Tungkang coast and its
adjacent estuaries and bays (Fig. 1).

τbe catch and effort data were collected from a
commercial beam trawler (5.5 1. 22 hp) operated in the
coastal 訂閱 from July 1982 to July 1985. The methods of
data collection and processing are the same as those
described by Su and Liao (1984). The data of three y 閉路
were summed up by month and by sampling site and catch
per unit effort (CPUE) was 臼 lculated.

To assess shrimp in estuaries, a motor raft was
employed. A 4 m wide beam trawl fitted with 20-mm
mesh net was towed in daytime at a speed about 20 m/min.
over the bottom. Each month, five 20-min. trawls were
made at 血e Kaoping, Tungkang and Linpien estuaries
from September 1984 to August 1985.

To estimate the emigration of s蛤imp from the bay
into the sea, a 姐mple was taken from a set net at the
mouth of Dapong Bay fo 叮 tim 臼 every month from
September 1984 to Au 郎1St 1985.

In addition to the catch and effort data, monthly
samples were collected from the various sampling sites
from September 1984 ω August 1985. The carapace
leng 曲 (CL) of 個ch specimen was measured to the n 臼E臼 t

0.1 mm, and the body weight-(BW) 切 the nearest 0.01 g.
Individual sex was determined and in the 個 se of females a
visual estimate of ovarian development was recorded.
Stomach contents were preserved in 5% formalin. 甘1e

fullness of each stomach was determined visually and an
index of 0-4 was given corresponding to 出.e quantitative

range of empty ω full. For stomach content analysis, the
entire contents of each stomach were rinsed into a pe 甘i
dish and examined under a binocular microscope. The
frequency of OCCurrence m 叫“ (Hyslop 1980) was then
employed ω elucidate on the spectrum of ft∞ding 臼悅d.

Results

The monthly distribution of gravid females
(spawners) in the coastal waters is shown in Fig. 2. The
spawners were absent from the 且mpling area from
Jan 凶可 to May. They were caught in the waters be 仰自n
the estuary of Linpien River and Nanshufu at depths of 10-
40 m from June to December wi 自由e peaks in August and
November. CPUEs of 7-8 叩awners per ten hours oceu πd
in the 伊拉歸自on.

Fig. 3 shows the monthly distribution of shrimp
(excluding spawners) in the coastal waters. No shrimp
were caught between Chungjou and Fangliao at depths
more than 20 m from February ω May. The shrimp
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occurred betw 臼n Chungjou and Nanshufu at depths less
than 40 m from June 的 January. Shrimp were more
abundant from February ω May in the Kaoping, Tungkang
and Linpien estuaries and in August in 出e Tungkang
es 仙ary (Fig. 4). 甘Ie catch da 個 coli 缸低d at the mouth of
Dapong Bay revealed that the shrimp emigrate from the
bay to the sea from June to Dc ωber σ19.4).

甘Ie size composition of carapace length (CL) by
area is shown in Fig. 5. 甘lese results show the broad size
ranges of shrimp residing 扭曲e sampled estuaries and of
shrimp emigrating from the Dapong Bay to the sea. The
largest shrimp were in general found in the deeper
offshore waters.

甘Ie intensity of feeding is assumed ω be high when
the fullness index of sωmach is 3 or 4 (50-75% and 75-
100% full, respectively). As shown in Table 1, the shrimp

in the Dapong Bay forage more intensively in winter and
spring. However, in coastal waters intensive feeding
occurs in spring and summer.

τ"he stomach contents were classified into eight
categories. The relative importance of stomach content by
season and by locality is shown in Table 2. In Dapong
Bay, Crustac 間 , Mollusca, fish, detritus and sand granules
are the main food. Crustacea occur more often in summer,
Mollusca and detritus in spring and sand granules in
winter, respectively. Seasonal variation of foraging on fish
is not apparent In coastal waters, Crustacea, Mollusca,
detritus and sand granules constitute the main diets. The
shrimp forage more often on Crustacea in summer and
autumn, Mollusca and de 甘itus in spring and summer and
sand grand granules in sp 巾嗨 ,summer and winter.

Discussion

Judging from the temporal and spatial dis 甘ibution of
CPUEs of spawners (Fig. 2), it is app 位'Cnt that the main
spawning grounds are located at depths from 10 to 40 m to
the southwest of the coast between the estuary of Linpien
River and Nanshufu. The spawning season is from June to
December with p 臼ks in August and November. Moloh
(1981) found that the spawners of P. monodon could be
caught at the mouth of Batan Bay and in the waters off
Tigbauan in the Philippines all year-round, but that
spawning peaks occur in February, July and November at
Batan Bay and in March and October at Tigbauan.
甘lerefore, it is reasonable ω conclude that P. monodon
spawns inshore or offshore depending on favorable
salinity. and temperat 叮e. The spawning season of P.
monodon in Taiwan is different from the season in the
Philippines. Peak spawning takes place in February and
March in the Philippines, but not in Taiwan. where
spa wners can rarely be 臼ught from January to May. This
difference may be ascribed ω g切graphical variation or
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overfishing. Local fishermen remember that several years
ago spawners of P. monodon could be 臼 ught in greater
numbers from January to May. Urgent action is required to
stop the overfishing of P. monodon in Taiwan.

Although no shrimp were caught at more than 20 m
from February to May (Fig. 3), shrimp were prl 臼em in
estuaries from February ω May (Fig. 4). Adolescent and
subadult shrimp may be found in nearshore waters at lcss
than 10 m from February to May, although no sampling of
these waters was done during this study.

甘Ie life cyCle of P. monodon in the ∞astaI waters of
Tungkang is summarized in Fig. 6. Spawning ∞ curs in
inshore or offshore waters at depths from 10 to 40 m from
June to December. τ"he developing larvae gradually move
toward th� nearshore waters, estuaries and bays where
they grow in ω adolescents or subadults. After 4-6 months
in the natural nurseries, 自己 shrimp swim ω deeper water
and grow into adults, the mature shrimp at fIrst residing in
inshore waters, then moving offshore gradually.

Marte (1980) studied the food and feeding habit of P.
monodon from Makato River, Philippin 臼 , and reported
that 出ey feed mainly on Crustacea and Mollusca. Organic
detritus, silt and sand were ingested in relatively small
amounts. However, this' study found that Cruslacea.
Mollusca, detritus and sand granules are all ingested
intensively. 甘Ie seasonal variations in feeding in 切的 ity
(Table 1) and stomach contents (Table 2) suggest that the
food environment changes with the seasons. Fish
fragments are found in the stomach contents of the shrimp
from the bay, but not in those from the sea (Table 2). This
suggests 血 at their feeding habit is modifJed by food
envIronment.

甘Ie results of this study suggest that P. monodon is s
suitable species for sea ranching in the coastal waters of
Tungkang. 甘Ie juvenile, adolescent and subadult shrimp
reside in the estuaries, the bay and the nearshore waters.
The subadults and adults are largely distributed in inshore
waters. Shrimp foods are abundant in coastal waters.

Released shrimp can have sumcient food for growing and

can be harvested from specific areas. In fact, several trial
reI 個 ses of tagged P. monodon (50 g BW in average) have
been don 巴 , with average recovery rates of 15% and
maximum growth of about 30 g/month (Su and Lisa.
unpublished data). It must be noted, however, that unless
controls on fry fishing in bays and estuaries are

implemented, these waters cannot be used as nurseries.
切lese preliminary resul

Acknowledgements

With ∞ I Miss I.F. Chen. Miss C.D. Jong and Miss C.S. Chen II
wouJd have been impossible 10 C由Tlplele this slUdy. Apprecialion is dL 時



209

20
。

Mr. Adam Body for 間 ading 出 e manuscrif 也許祖呵呵a 叫1 project was

supported by the National Science Council (NSC ]4-O409-B056-05)

Hyslop, EJ. 1980. Stomach contents analysis - a review of methods and

their application. J. Fish iliol. 17:411-429.

Marte, C.L 1980 η、 e f,∞d and feeding habit of Pellaeus fMllodoll

Fabricius collected from Mak 訕。 River, Aklan, Philippines
(Decapod 詞 Natantia). Crustaceana 38(3): 225-236.

Matoh, H. 198\. Studies on the fisheries biology of 血e giant tiger prawn

fellae 間 mOllodon in the Philippines, Tech. Rep. Aquacult. Dep.

S 個 theast Asian Fish. Dev. Cent. 7. 128 p.
缸 ,M.S. and I.C. Liao. 1984. Prelin1inary s凶刮目。n the distribution and

the stomach ∞ ntents of some commercial prawns from the coast

of Tungkang, Taiwan, p ﹒ 57-7\. Tn I.C. Liao and R. IIi 悶no (eds.)

Proceedit ψ of ROC-Japan symposium on mariculture. TML

C∞ fc 間n 凹 proc 個 dings 1. Tungkang Marine Labbrat, 。可 , Taiwan.

References

r

22 叫。
"

IContribution A No. 61 from the Tungkang Marine Laboratory.

3 σ'20'20'.7 晦旬 I. F 叫 In... of Slomoe., of 1>. mo" 呵。

"
bV"

﹒閣 n.nd 10..UfV 川
}

Fig. 2. Monthly distribution of CPUE lin number per 10 hours) of

spawners 0 f P. 斤lonodon.

一 127 一

Fig.1. Map showing the study area.
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