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Tab.2 Dominance ( Y) of dominant medusa species in different months
( )
2003. 05 0.0345 0. 6335 * * * * * * *
2003. 06 * 0.4615 0. 0595 * * * * * *
2003. 07 0.0374 0.5348 * * * * * * *
2003. 08 0.1951 0. 4463 * 0.0339 * * * * *
2003. 09 0.1551 0.2346 * * 0.3761 * * * *
2003. 10 * 0.0374 * * 0.2480 0. 0410 * * *
2003. 11 0.0315 0.0583 * * 0.0373 * * * *
2003. 12 * * * * 0. 0256 * * * *
2004. 01 * * * * * * * * *
2004. 02 * * * * * * 0.8613 * *
2004. 03 * * * * * * 0. 8355 * *
2004. 04 0. 6346 * * * * * * * *
2004. 05 0.0454 0.7232 * * * * * * *
2004. 06 * 0.4012 * * * * * 0.0224 0. 0823
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3 (H’) (J) (R)
Tab.3 The divesiy, evenness index and replacement rate of medusa in different months
(H) (J)
(. ) (R.%)
2003. 05 0.652 2.133 0. 000 0. 540 0. 919 0.230
2003. 06 0.899 1.759 0. 000 0. 658 0. 999 0.131 66. 67
2003.07 0.633 1. 459 0. 000 0. 908 0. 971 0.803 66. 67
2003. 08 1.293 2.277 0. 000 0. 755 0. 992 0.414 33.33
2003. 09 1.442 2.323 0. 811 0. 733 0. 966 0.529 50.00
2003. 10 0.793 1. 500 0. 000 0. 797 0. 946 0.514 50.00
2003. 11 1.035 2.252 0. 000 0. 939 1. 000 0.875 50.00
2003. 12 0. 486 1. 459 0. 000 0. 921 66. 67
2004. 01 0.250 1. 000 0. 000 1. 000 100. 00
2004. 02 0.051 0.559 0. 000 0. 321 0. 559 0. 108 100. 00
2004 . 03 0.169 0. 592 0. 000 0. 232 0. 592 0.041 0. 00
2004. 04 0.273 0.918 0. 000 0. 633 0. 918 0.267 100. 00
2004. 05 0.589 1. 585 0. 000 0. 679 1. 000 0.119 50.00
2004. 06 0. 881 1. 685 0. 000 0. 615 0. 843 0.258 75.00
2004. 07 0.885 1.379 0. 000 0. 834 1. 000 0.485 75.00
2004. 08 1.073 1.585 0. 000 0. 853 1. 000 0.527 0.00
2004. 09 0.784 1. 585 0. 000 0. 851 1. 000 0.592 0.00
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Phy lum Cnidaria
Class Hydrozoa
Subclass
Order Anthomedusae
Family Rathkeidae
Raihkea octopunctata (M. Sars)”
Family Cytaeididae
Cytaeis tetrastyla Eschschokz’
Family Clavidae
Turitopsis nuiricua McCrady*
Turritopsis laa Von Lendenfeld
Family Corynidae
Sarsia npponica Uchida”
Sarsia princeps Haeckel
Family Corymorphidae
Ewphysora bigelowt Maas ™
Family Euphysidae
Ewhysa aurata Forbes®
Family Tubulariidae
H ybocodon octoplewrus Kao™
Ectplewra dumontieri (Van Beneden) ”

Ectoplewra minewa Mayer”

Family Hydractiniidae
Podocory ne minima ( Trinci) ~
Family Zancleidae
Zanclea costata Gegenbaur”
Family Pandeidae
Amphinema rugosum (Mayer)
Leuckartiara hoepplic Hsu
Catablema vesicarium (A. Agassiz)
Family Bougainvillidae
Bougainvillia bitentaculaa Uchida”
Bougaimillia ramosa ( Van Beneden) '

Order Leptomedusae

Family Campanulariidae
Clytia discoida (Mayer) "
Obelia sp.”
Clytia hemisphaerica (Linn )"
Clytia meaadyi ( Brooks) *
Clytia f olleata ( McCrady)
Family Malagazzii dae
Malag @zia condensun ( Kramp)
Md agezia taeniogonia (Chow et Huang)
Malagzia carolinae (Mayer) i
Octophialu cium funerarium ( Quoy et
Gaimard)
Family Sugiuridae
Sugiura chengshanense”
Family Phialuciidae
Phialucium mbenga ( Agassiz et Mayer)
Family Eirenidae
Eirene ceylonensis Browne"
FEirene menon Kramp*
FEirene kambara Agassiz et Mayer
Eirene pyramidalis (L. Agassiz)
Eutima japonica Uchida”
Eutima gegenbauri (Haeckel) *
Helgicirrha malayensis (Stiasny)
Timaf ormosa L. Agassiz
Helgicirrha medusjera Bigelow
Family Lovenellidae
Lovenella assimilis Browne™
Lovenella cirraa Haeckel
Lovenella clausa Loven
Family Eucheilotidae
Eucheilota menoni Kramp”
Eucheilata veniricularis McCrady
Tiaropsis multicirrata”
Family Aequoreidae

. *
Aequorea conica Browne
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Aequorea coerulescens ( Brandt)
Order Trachymedusae
Family Geryoniidae
Liripe tetraphylla ( Chamisso et
Eysenhardt) *
Family Rhopalonematidae
Rhaopalonema velatum Gegenbaur
Order Limmomedusae

Class Scyphomedusae
Order Coronatae
Family Nausithoidae
Nausithe punciata K-liker”
Order Semaeostomeae
Family Cyaneidae
Gy anea nozakii Kishinouye

Family Ulmaridae

Aurelia aurita ( linn )

Family Proboscidactylidae
Probascidactyla flwicirrata Brand” Order Rhizostomeae
Proboscidactyla ornata ( McCrady)

Proboscidactyla stellata (Forb s)

Family Rhizostomatidae
Rhopilema esculentum Kishinouye
Phylum (Xenophora
Class Tentaculata
Order Cydippida
Family Pleurobrachidae
Pleurobrachia globosa Moser

Family Olindiasid ae
Gonionemus vertens A. Agassiz
Subclass Siphonophorae
Order Calycophorae
Family Diphyidae
Diphyes chamissonis Huxley” * : (20008)
Muggiaea atlantica Cunningham

Lensia subiiloides ( Lens et van )

Riemsdijk) *

ECOLOGY OF MEDUSAE IN JJAOZHOU BAY
[ . SPECIES COMPOSITION AND COMMUNITY CHARACTERISTICS

ZHANG Fang, SUN Song , YANG Bo'
(Key Lab ¢ Marine Ecology & Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, (ingdao, 266071;
Graduate School, Chinese Academy ¢ Sciences, Beyjing, 100039)
“(Key Lab  Marine Ecology & Emwironmental Sciences, Institute o Oceanology, Chinese Academy ¢ Sciences, Qingdao, 266071)

Abstract Medusae has a great influence on zooplankton population dynamics and fish recruitment in marine
ecosystems, especially in marginal seas. In recent years, there has been a dramatic increase in jellyfish biomass
over the coastal areas around the world. Jiaozhou Bay is a semt closed area in Shandong of China severely affected
by human activities. Environmental protection and ecological preservation in this area is concermed by both govern
ment and scientists. The medusae species composition and community characteristics were studied in our investiga-
tion in order to reveal how much the medusa community has changed since late 20th century.

Zooplankion samples collected using 50 an diameter net ( mesh size 500 Bm) from May 2003 to September
2004 were analyzed for the medusae species composition and community charaderistics in the bay. A ftotal of 34
species were identified, i which, 31 are Hydrozoans, two are Siphonophores, and one is Scyphozoans. Among
these species, three were recorded in the bay for the first time, after which the total medusae species was added up
to 60 species, including 52 Hydrozoans, three Siphonophores, four Scyphozans, and one Ctenophores. In commu-
nity level, nine of them were identified as dominant species, including Obelia sp., Clytia hemiphacrica, Probosc-
dactyla flaviarrata, Eutimajaponica, Muggiaea atlantica, Lovenella assimilis, Rathkea octpundata, Phiducium
mbenga and Eirene ceylonensis, although their dominance index varied in different months in the survey period.

Among these species: C.. hemisphaerica was the most important dominant spegies in late spring and summer ( from
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May to August 2003), M. atlantica dominated n autumn and early winter (from September to December 2003),
R. oa@unctaa overwhelmed in late winter and early spring (February to March 2004 ), and Obelia sp. controlled
in mid-spring (April 2004) . Three peak values of monthly averaged abundance of the total medusae species were
observed over the survey period, in June and September 2003, and March 2004, and the maximum value was
120. 4 ind/ m’ in March. Total medusae abundance was low from October 2003 to January 2004, and dipped in Jan-
uary 2004. Number of medusae species was highest in May and June 2003, when 14 species were identified, but
species number reduced to three in February 2004. The diversity index of community was higher from May to
November 2003 than that from December 2003 to April 2004. The dominant species in each month changed gradual
ly from August 2003 to January 2004, but changed completely from January to April 2004, indicating a rapid sue-
cession of dominant species in later winter and early spring. The dominant species, total species number, and
monthly averaged medusae abundance in this study were compared with the data in 1980 s and 1990 s. R. ociq-
unctata was a dominant species in winter in this study, but it was not in 1980 to 1990’ s. In our study, the number
of total species was higher than that in 1990" s but lower than tha in 1984 or 1985, while the total medusae abun-
dance was higher than those in 1980’ s or 1990’ s. A ccording to the adaptability of medusae to different temperature
and salinity, the medusae species in the bay were classified into two types: one includes those inclined to inhabit in
neritic areas with low salinity, and another group includes those inclined to stay in warm oceanic waters.

Key words Jiaozhou Bay, Medusae, Species composition, Community characteristics, Abundance
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