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Abstract: The present study details the planktonic distribution of caprellid am

phipods, which are usually regarded as eubenthic, in the western North Pacific

based on the CSK International Zooplankton Samples. Only 70 specimens of 17

species were found among the total of 3302 plankton samples from the western

North Pacific and its adjacent seas. Stations yielding caprellids were restricted to the

marginal seas and not to the Pacific Ocean itself. In the temperate region, Caprella

equilibra Say, Caprellidae, dominated in the west of the Sea of Japan to the north of

the East China Sea . In the tropical region, Protogeton cf. inflatus Mayer, Phtisicidae,

was the dominant species from the South China Sea to the Gulf of Thailand, while

the Caprellidae (Aciconula sp. 1, etc.) was dominant in a station within the Malacca

Strait.
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Introduction

Of the more than 350 species of caprellid amphipods which have hitherto been recorded

from the world, several species, i.e., Caprella andreae Mayer, 1890, C. danilevskii Czerni-

avski, 1868, C. equilibra Say, 1818, C. penantis Leach, 1814 and Hemiaegina mimita Mayer,

1890, have been recorded worldwide (e.g. McCain & Steinberg 1970; Takeuchi 1995a). The

morphology of caprellids is well adapted to clinging to substrata such as algae and hydroids

(e.g. Caine 1978; Takeuchi & Hirano 1995), with reduced appendages on the abdomen which

are used for swimming in other amphipod crustaceans. This, as well as the lack of a plank

tonic larval stage, suggests the possibility that cosmopolitan species possess a greater ability

to drift as plankton or to cling to drifting materials rather than be distributed by swimming.

Although C. andreae has been reported to attach to floating objects and to the carapaces of

sea turtles (e.g. McCain 1968; Aoki & Kikuchi 1995), the dispersal mechanism of the other

cosmopolitan species is unclear at present. Thus, elucidating their distribution and abun

dances in the water column is the first step in understanding their dispersal mechanisms.
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However, the scarcity of records for caprellids in plankton samples, with the exception of a

few reports (e.g. Irie 1959; Utinomi 1968), leads to the necessity to study planktonic samples

which have been collected in large scale surveys.

During the Cooperative Study of the Kuroshio and Adjacent Regions (CSK) of UNESCO,

1965-1974, a total of 3302 zooplankton samples were collected in the western North Pacific

Ocean and its marginal seas (Motoda 1980; Kubota 1993). The present paper documents the

distribution of the caprellid assemblage based on the CSK Zooplankton Collection.

Materials and Methods

CSK Standard Zooplankton Samples were collected from the western North Pacific Ocean

and its marginal seas, mostly the Sea of Japan and the East and South China Seas. Usually,

sampling was conducted as vertical hauls from 150-m depth using NORPAC nets (Motoda

1980; Kubota 1993). Primary sorting of these samples were completed at the National Sci

ence Museum, Tokyo and at the Regional Marine Biological Centre for Southeast Asia, Sin

gapore. Sorted samples are now maintained at the Marine Biological Center, Tokai University.

The authors temporarily acquired the vials containing caprellid amphipods and identified

them to species level under a stereo- (Olympus SZH Series) and a compound microscope

(Nikon Optiphoto Series). CSK Zooplankton Data Reports Nos 1-8 (Tham 1972, 1973a, b;

Chung 1974, 1977a, b, c, d) were referred to in order to obtain details on the sampling sites.

Results

From the 3302 CSK samples, 56 samples contained caprellid amphipods with a total of 70

individuals of 17 species. Most of the samples contained only one individual, with a maxi

mum of 5 individuals. The stations where caprellids occurred were all located in marginal

seas, i.e., the Sea of Japan and the East and South China Seas, the Gulf of Thailand, and the

Malacca Strait. No caprellid amphipods were collected from the Pacific Ocean itself, although

more than 1300 samples were collected from the area.

The stations yielding caprellid amphipods can be separated geographically into 2 groups

(Fig. 1); one is situated around the western part of the Sea of Japan to the northern East China

Sea in the temperate region, and the other is situated from the South China Sea to the Gulf of

Thailand and the Malacca Strait in the tropical region. Surface seawater in the former area

ranges from 10°C in February to 26°C in August, while that in the latter area is stable at

around 26 to 28°C (Wadachi 1987).

Of the 27 individuals collected from the temperate region, the genus Caprella dominated

the assemblage. In particular, C. equilibra Say composed 59.3% of the total number of the in

dividuals (Table 1).

The caprellid assemblage of the tropical region did not include the genus Caprella. The

genera belonging to the Phtisicidae dominate the assemblage in the South China Sea to the

Gulf of Thailand with Protogeton cf. inflatus Mayer, 1903 (Fig. 2) comprising 68.2% of the

total number of individuals. An ovigerous female of P. cf. inflatus of 4.07 mm in body length

(0.68 mm in pereonite II length) carrying two late stage embryos was found. The size of the

embryos was 0.23 mm along the long axis and 0.20 mm along the short axis, corresponding to

ca. 2/3 the size of those of Caprella (Takeuchi & Hirano 1992).

On the contrary, a station called "Sister's Island" in the Malacca Strait where seasonal sam

pling was conducted, exhibited a completely different structural assemblage. Twenty-one indi-
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Fig. 1. Distribution of the

CSK International Zooplankton

Samples. Numbers on the map

indicate the number of CSK In

ternational Zooplankton sam

ples collected from each 5° lati

tude and longitude square based

on Kubota (1993). In addition to

the samples shown in the figure,

50 samples were collected from

an area east of the map. Sym

bols "*" indicate stations where

the caprellid amphipods were

collected.

viduals were collected from 20 samples with dominance by genera belonging to the Caprelli-

dae, i.e., Aciconula sp. 1. (Fig. 2) and Paracaprella cf. alarta Mayer, 1903, although no par

ticular pattern of seasonal fluctuations was observed. According to the data sheets (Chung

1974, 1977a, b), the sampling method at this station was a horizontal surface tow of 30min in

duration. The influence of the collecting method on the perceived caprellid assemblage is un

clear.

Most of the specimens from the tropical area have lost pereopods V to VII during the sam

pling and sorting procedure. These appendages are indispensable to the identification of them

to the species level, and occasionally even to the genus level. This prevented us from being

able to establish new taxa based on the present specimens. Lateral view of Protogeton cf. in-

flatus and Aciconula sp. 1. are shown in Fig. 2 in order to avoid future taxonomic confusion.

Discussion

The present study indicates that the type of planktonic caprellid assemblage in the Indo-Pa-

cific region depends on the locality. The distribution of Caprella, the most dominant genus in

the Caprellidea, is restricted to the temperate region. Irie (1959), based on a review of the

planktonic gammarid and caprellid amphipods from waters adjacent to Japan, also reported

that Caprella was dominant around 30-45°N and 125-135°E, overlapping with the occur

rence of the genus reported in the present study. The dominance of Caprella in planktonic

samples from the temperate region agrees well with a previous review on the biogeography of



228 I. Takeuchi & S. Sawamoto

Table 1. Species assemblage of the Caprellidea found in the CSK International Zooplankton Samples.

Species

East China Sea to the west of the Sea of Japan

Family: Phtisicidae

IParaproto sp. 1

1Protomima sp. 1

Family: Caprellidae

Caprella equilibra Say, 1818

Caprella sp. 1

Caprella sp. 2

Damaged individual

Indiv.

7

1

16

1

1

1

Latitude/Longitude

30°00'-32o00'N/123o30'-125°00'E

33°36'N/127°03'E

32°00'-37o54'N/125D36'-130°3rE

35°51'N/126615'E

33°24'N/124°36'E

34°09'N/130°40'E

Total

South China Sea to the Gulf of Thailand

Family: Phtisicidae

27

Pmtogeton cf. inflatus Mayer, 1903

IMetaproto sp.

IProtomima sp. 2

Family: Caprellidae

Propodalirius insolitus Mayer, 1903

Aciconula sp. 2

Total

Malacca Strait

Family: Phtisicidae

IProtomima sp. 3

Family: Caprellidae

Aciconula sp. 1

Paracaprella cf. alarta Mayer, 1903

IMonoliropus sp. 2

Metaprotella sandalensis Mayer, 1898

IMonolimpus sp. 1

IProtella sp. 1

Damaged individual

Total

15 (

2 :

1

3

i :

22

2

8

4

3

1

1

1

1

21

)°00'-l lo30'N/99°50'-108°37'E

ri3-0°12'N/104°30'-108°37'E

l°30'N/99°50'E

2o15'-12°25'N/100o00'-100°05'E

>2°10'N/115°50'E

°13'N/103°50'E

°13'N/103°50'E

°13'N/103°50'E

°13'N/103°50'E

°13'N/103°50'E

°13'N/103°50'E

°13'N/103°50'E

°13'N/103°50'E

caprellid amphipods on the global scale (McCain & Steinberg 1970).

Caprella equilibra, the dominant species in the temperate region (Table 1), is a cosmopoli

tan species, recorded from temperate regions throughout the world (e.g. McCain & Steinberg

1970; Arimoto 1976; Takeuchi 1995b). In the North Pacific, this species is usually associated

with artificial constructions such as aquaculture nets, water duct pipes of power plants, and

floating docks (e.g. Sakaguchi 1979; Hong 1988; Takeuchi 1995b), and is less dominant in

Sargassum communities (e.g. Hirayama & Kikuchi 1980; Imada et al. 1981; Takeuchi 1992,

1995a) and Zostera communities (e.g. Kikuchi 1968; Takeuchi & Hino 1997). IT, the senior

author, has observed that Caprella spp. inhabiting the Sargassum communities swim to the

sea bed, if the Sargassum spp. become detached from the substratum and start to float towards

the surface. The dominance of C. equilibra in the planktonic samples indicates the possibility

that C. equilibra has a greater tolerance for longer periods of planktonic dispersal than other

caprellid species.
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Fig. 2. Lateral view of two species of Caprellidea. A. Protogeton cf. inflatits Mayer, mature male

from the Gulf of Thailand, 1 l°30.0'N, 99°50.0'E, on 9 March 1971. B. Acicomtla sp. 1, immature

female from Sister's Island, the Malacca Strait, O1°12.9'N, 103°49.8'E, on 2 May 1969. Bars indi

cate 0.5 mm.

Difficulties in identification of the present specimens from the tropical region may be partly

because previous descriptions on the Caprellidea in this region have not been sufficient for

complete positive identification. Laubitz (1991) recorded 17 species based on only 85 speci

mens collected during French Oceanographic Expeditions to the western Pacific: Philippines,

Indonesia and New Caledonia. She also mentioned that knowledge of the caprellid species in

these regions remained sparse because of the small number of specimens available for analy

sis. The present study, as with that of Laubitz (1991), illustrates the necessity for detailed sur

veys on the Caprellidea inhabiting the various substrata in this region.
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