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Fig. 2 Seasonal fluctuations in the number of species of planktonic copepods collected at different stations in 2004.
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Table 1 Species list of planktonic copepods collected in this study

CALANOIDA
ACARTIIDAE
Acartia danae
Acartia negligens
AETIDEIDAE
Aetideus acutus
Aetideus giesbrechti
Aetideus truncatus
Bradyidius angustus
Gaetanus minor
Undeuchaeta incisa
AUGAPTILIDAE
Haloptilus longicornis
Haloptilus spiniceps
CALANIDAE
Calanus sinicus
Canthocalanus pauper
Cosmocalanus darwini
Mesocalanus lighti
Nannocalanus minor
Neocalanus gracilis
Undinula vulgaris
CALOCALANIDAE
Calocalanus pavo
Calocalanus plumulosus
CANDACIIDAE
Candacia catula
Candacia curta
Candacia ethiopica
Candacia longimana
Paracandacia bispinosa
Paracandacia simplex
Paracandacia truncata
CENTROPAGIDAE
Centropages calaninus
Centropages elongatus
Centropages furcatus
Centropages gracilis
Centropages longicornis

CLAUSOCALANIDAE

Clausocalanus mastigophorus

Clausocalanus minor
Clausocalanus parapergens
Clausocalanus pergens
Ctenocalanus vanus
EUCALANIDAE
Pareucalanus attenuatus
Rhincalanus cornutus
Rhincalanus nasutus
Subeucalanus crassus
Subeucalanus mucronatus
Subeucalanus subcrassus
Subeucalanus subtenuis
EUCHAETIDAE
Euchaeta concinna
Euchaeta indica
Euchaeta longicornis
Euchaeta plana
Euchaeta rimana
HETERORHABDIDAE
Heterorhabdus papilliger
LUCICUTIIDAE
Lucicutia flavicornis
MECYNOCERIDAE
Mecynocera clausi
METRIDINIDAE
Pleuromamma abdominalis
Pleuromamma borealis
Pleuromamma gracilis
Pleuromamma robusta
Pleuromamma xiphias
PARACALANIDAE
Acrocalanus gibber
Acrocalanus gracilis
Acrocalanus longicornis
Acrocalanus monachus
Paracalanus aculeatus
Paracalanus parvus

PHAENNIDAE

Labidocera acuta
Pontellina plumata
SCOLECITRICHIDAE
Neoscolecithrix sp.
Scolecithricella ctenopus
Scolecithricella dentata
Scolecithricella minor
Scolecithricella vittata
Scolecithricella sp.
Scolecithrix bradyi
Scolecithrix danae
Scolecithrix nicobarica
Scottocalanus sedatus
TEMORIDAE
Temora discaudata
Temora stylifera
Temora turbinata
Temoropia mayumbaensis
THARYBIDAE
Tharybis sp.
Undinella spinifera
CYCLOPOIDA
OITHONIDAE
Oithona atlantica
Oithona fallax
Oithona longispina
Oithona nana
Oithona plumifera
Oithona robusta
Oithona setigera
HARPACITICOIDA
MIRACIIDAE
Macrosetella gracilis
POECILOSTOMATOIDA
CORYCAEIDAE
Corycaeus (Agetus) flaccus
Corycaeus (Agetus) limbatus

Corycaeus (Agetus) typicus

Corycaeus (Corycaeus) clausi

Phaenna spinifera

PONTELLIDAE

Corycaeus (Corycaeus) crassiusculus

Clausocalanus arcuicornis Corycaeus (Corycaeus) speciosus

Clausocalanus farrani Calanopia elliptica Corycaeus (Corycaeus) vitreus

Clausocalanus furcatus Calanopia minor Corycaeus (Ditrichocorycaeus) andrewsi
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Table 1 continued

Corycaeus (Ditrichocorycaeus) asiaticus
Corycaeus (Ditrichocorycaeus) dahli
Corycaeus (Onychocorycaeus) agilis
Corycaeus (Onychocorycaeus) catus
Corycaeus (Onychocorycaeus) pacificus
Corycaeus (Onychocorycaeus) pumilus
Corycaeus (Urocorycaeus) furcifer
Corycaeus (Urocorycaeus) longistylis
Farranula carinata

Farranula concinna

Farranula gibbula
Farranula sp.1
Farranula sp.2
Farranula sp.3
ONCAEIDAE
Lubbockia squillimana
Oncaea conifera

Oncaea media

Oncaea venusta
SAPPHIRINIDAE

Copilia lata

Copilia mediterranea

Copilia mirabilis

Copilia recta

Sapphirina metallina

Sapphirina stellata

Oncaea mediterranea

Oncaea minuta
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Fig. 3 Seasonal fluctuations in the abundance of planktonic copepods collected at

different stations in 2004.
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Table 2 Values of summed numerical percentages (%)
of dominant species (Y > 0.02) of planktonic copepods
in the seasonal collection at different stations in 2004

Station  Winter Spring  Summer  Autumn
A 75.7 67.2 69.2 49.2
B 65.6 61.0 61.3 57.4
C 43.1 43.0 56.7 49.4
D 45.7 46.1 53.0 57.7
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Fig. 4 Seasonal fluctuations in the abundance of the six most dominant copepods collected in 2004.

Table 3 Dominance (Y), abundance (X, individuals/m?), and numerical percentage (%) values of the six dominant

species in the different seasons in 2004

Winter Summer Autumn
Dominant i
ominant species Y X % Y % Y X % Y X %
Oncaea venusta 0.1335 52.92 10.74 0.0967 54.57 7.35 0.0556 17.97 4.50 0.0509 14.18 3.90

Paracalanus aculeatus ~ 0.0392 20.13 3.28 0.0721
Clausocalanus minor 0.0247 7.71 1.97 0.0305
Clausocalanus furcatus  0.0515 26.76 4.26  0.0506
Canthocalanus pauper ~ 0.0392 9.85 2.94 0.0253

Oithona plumitfera 0.0225 8.78 1.82 0.0238

12.44 4.16
18.54 1.86 0.0262 8.87 2.44
11.64 1.85

50.10 5.24 0.0981 56.57 7.79 0.0883 30.63 6.10

2.47 0.0709 18.86 6.14 0.1087 31.57 8.29

0.0207 13.63 1.52 0.0348 11.41 247
0.0577 17.17 4.34

0.0414 11.12 3.66 0.0204 6.19 1.50

BIKBEAEIL - HE TP B R 57 ind/m’ > &
FIEREINGE 20 ind./m’ o /NESEFHT 7K ARG
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UL RS 48 ind./m’ PRI RS - BRER
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FERERTS AT =35 - (HE SR 2 FES B

SETKEH ~ g7k EE M O/KE HAPY
PR - BERRAV]) - BEE -~ RN
TEAR SR AN ARVRHE > SRR - JE
ARy i B R RS E BRI B A 1 RSRBR R A
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BIREAHTHIEERE -

o~ ZREE R

JBA TR R EETTKE (RRT 2.0 ~
3.5 mm) » FEPSALAC PRI B IR SR B RERH
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(Zhu and Chen, 1999; Huang et al., 2000) F1H A%
FERIEAEE (Uye and Yamamoto, 1995; Ohtsuka
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Fig. 5 Seasonal fluctuations in the abundance of Calanus sinicus collected at different stations in 2004.

(Chang and Sun, 2001; Wang et al., 2002; Liu et al.,
2003) -
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(255 ind./m’); C Bk B EEHINAZEARA A ~B Rk »
{EAG R R BB LSRR ESE 13.0 % (21 ind./m’) 5 H]
TEZ AUl 1B uisE R AR - B C ks
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Seasonal Fluctuations in Planktonic Copepods in llan Bay
and the Adjacent Kuroshio Waters

Chun-Yein Lee

Marine Fisheries Division, Fisheries Research Institute

ABSTRACT

To examine fluctuations in the fishery resources of the inshore waters off northeastern Taiwan, a long-term
investigation and monitoring on planktonic copepods (Crustacea: Copepoda) may be one of the major measures.
Plankton samples for copepod studies were collected during four seasonal cruises on board the research vessel
Hai-Chien on January 7~9, April 20~22, July 22~24, and October 21~23, 2004. Samples were collected using a
ring trawl net with a 335-um mesh size at four fixed stations along a transect extending eastward from Ilan Bay
to about 40 nautical miles offshore.

In total, 128 species of copepods belonging to four orders, 25 families, and 49 genera were identified. Five
species, i.e., Canthocalanus pauper, Cosmocalanus darwini, Clausocalanus minor, Oithona plumifera, and
Oncaea venusta, were the most widely distributed species that occurred at all stations in each season.
Twenty-eight species occurred only once throughout the year. The primary dynamic results showed that copepod
abundances ranged from 345 to 1334 individuals (ind.)/m’ in continental shelf waters and from 51 to 341 ind./m’
in the waters of the Kuroshio Current, but numbers of species were higher in the Kuroshio waters (41~66) than
in continental shelf waters (29~58), excluding results in autumn. The species richness increased and the biomass
decreased seaward along the transect. Significant seasonal fluctuations in the dominant species composition were
observed at all stations, with seasonal replacement rates of between 47.4% and 60.0%. Certain species, e.g.,
Calanus sinicus, might be considered an indicator species of intrusion eddy waters of the East China Sea into

Ilan Bay and its adjacent waters.
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