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Abstract

Medusae[1] is one of the important groups in marine zooplankton and it is vital in
the food chain of marine ecosystem. 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 Medusae biomass over the coastal areas around the world, and it can damage
oceanic ecological balance and affect the sustainable utilization of fishery
resource. Beibu Gulf is a semi-closed area in South China Sea, abundant in
fishery resources, is one of the main fishery areas in China. Environmental
protection and ecological preservation in this area is concerned by both
government and scientists. In order to study the changing tendency of the
ecological environment in Beibu Gulf, four cruises of survey were carried out,
from July, 2006 to October, 2007. Based on the data from aforesaid four cruises,
using several statistical methods and ecology analysis tools, the habitat, species
composition, temporal and spatial variation of abundance and diversity,
community characteristics of Medusae and their dynamics were firstly discussed
this study, and aimed to show the important role of Medusae in Beibu Gulf
ecosystem.

Another part of this study was to evaluate the molecular phylogenetic relationship
of Eirenidae (Eirenidae, Leptomedusae, Hydrozoa, Cnidaria). Eirenidae is a
highly diversified monophyletic group of Hydromedusae. In China sea, this group
includes 6 genus 29 species, displaying diversified morphological form of hydroid
status and pelagic medusa. The adult medusa have rather well differentiated
gastric peduncle, 4- 6 simple radial canals. Polyps are always colonial, colonies
either stolonal, erect, ramified, or comprising a single polyp budding totally into a

single medusa (Eirene hexanemalis), and these colonies exhibit a great diversity



of organizations: Campanopsis type or Campanulina type. This variability makes
their evolutionary history particularly interesting, but at the same time difficult to
reconstruct. In this study, to evaluate the phylogenetic relationship of the 12
species belong to 4 genus from China Seas, which presented morphological
specializations traditionally used in Eirenidae classification. A molecular
phylogenetic approach was employed using two nuclear (18S rDNA and 1TS1)
and two mitochondrial (16S rDNA and cytochrome oxidase subunit |) genes.
Phylogenetic analyses were performed under the maximum parsimony (MP)
Neighbor Joining (N-J) criterion using MEGA 3.0. Goal of the present studies try
to provide molecular evidence to the study of objective classification and
phylogeny of Eirenidae.

The brief results of the present study are described as following:

1. Two type of habitat of medusa in Beibu Gulf was shown: alongshore type which
was influenced mainly by the coastal current; offshore type which was influenced
by the warm current from south China sea.

2. Based on data from four seasonal oceanographic cruises in Beibu Gulf in
2006-2007, a total of 219 medusa species were identified, in which, 148 are
Hydrozoans, 58 are Siphonophores, 6 are Scyphozoans, and 7 are Ctenophore,
including six new species and three new records in the Beibu Gulf. Species
number exhibited obvious seasonal change: high in the summer, followed by
winter and spring, low in autumn. Higher species number occurred, respectively,
in the southern part of the gulf and offshore. Dominant species of Medusae
include Lensia subtiloides and Diphyes chamissonis (Siphonophorae),
Pleurobrachia globosa (Ctenophore), Aglaura hemistoma and Liriope tetraphylla
(Hydromedusae).

3. Distribution and the seasonal variation of Medusae abundance and their
dynamics are discussed. Medusae abundance peaked in summer (22.02+18.17

ind./m3), and it was the second highest in autumn (19.35+£19.54 ind./m3), then in



spring (14.55+14.06 ind./m3) and the lowest in winter (11.47+£13.12 ind./m3) with
the horizontal distribution of abundance in the northern part of the gulf and
alongshore being larger than in the southern part and offshore. Medusae
abundance was due to the contribution of the dominant species: L. subtiloides
and D. chamissonis for abundance in sping, L. subtiloides in summer, Lir.
tetraphylla and Cunina peregrine in autumn, D. chamissonis and A. hemistoma in
winter. Salinity is the main dynamical factor affecting the medusa abundance, and
this was resulted from the status of interaction between coastal current and
outshore water. Moreover, the abundance of prey zooplankion had the same
horizontal distribution trend of abundance with Medusae’s, indicating the food is
also one of the important factors influencing the distribution of abundance of
Medusae.

4. The high abundance of fish larvaes and juveniles was mostly found at the
edges of the concentrated region of medusa, it showed that there was a negative
correlation between fish larvaes and juveniles and medusa in distribution pattern.
There were abundant medusa and a declining trend of fishery resources in Beibu
Gulf ecosystem, suggesting that the regime shift of ecosystem may be beneficial
to Medusae.

5. Based on the CLUSTER, MDS and DCA analysis, medusa in Beibu Gulf was
divided into two community of stable structure: inner bay community and outer
bay community. The former was mainly composed of coastal tropical species, the
latter was mainly composed of warm-water species. According to the adaptability
of Medusae to different temperature and salinity and DCCA analysis, the
Medusae species in Beibu Gulf were classified into four ecological groups: neritic
warm-temperate, neritic warm-water, oceanic eurythermal warm-water and
oceanic tropical species.

6. The dynamics of medusa diversity and the cause were analyzed. Higher

species diversity indices (H') of Medusae occurred, respectively, in the southern



part of the gulf, offshore, outer bay community, and in summer and winter. The
number of species was closely correlated with H' value, whereas the abundance
was not correlated with it significantly. The lower H' value in the northern part of
the gulf resulted from the aggregation of L. subtiloides in spring and summer, Lir.
tetraphylla in autumn, D. chamissonis in winter, respectively. Water temperature
and salinity were main environmental factor influencing the distribution of species
diversity. H' value was related to the surface water temperature in spring, while it
is associated with middle layer temperature in autumn and winter. Moreover, it is
associated with bottom salinity and middle layer salinity in summer and autumn
respectively. The isoline distribution of H' value reflected the direction of currents
and changes in water masses in the Beibu Gulf, and the H' value isoline was a
good indicator for analyzing the water masses in the Beibu Gulf.

7. Based on the fragment of small subunit rDNA (18S rDNA ) and mitochondrial
16S rDNA gene data, the 50% consensus tree of neighbor-joining (N-J) and
maximum parsimony (MP) were constructed, showed a consistent topological
structure. Conclusions were drawn as follow:

(1) All the phylogenic trees suggested that genus Eirene is the most primitive
group among Eirenidae in this study, and it may be the common ancestors of
genus Helgicirrha, Eutima and Eugymnanthea; There were two parallel
evolutionary sister clades existing (with high bootstrap value support) in genus
Eirene, and a further study was called for to evaluate the monophyly or paraphyly
of Eirene.

(2) Genus Eutima was a paraphyletic group, and genus Eugymnanthea was a
monophyletic group, and they showed close relationship. Eutima sapinhoa should
be included in genus Eugymnanthea because it emerged as a cluster within the
clade of Eugymnanthea and had a close relationship with Eugymnanthea inquilina
and Eug. japonica. Our result suggested that taxonomic treatment of assigning all

the bivalve-inhabiting Eutima and Eugymnanthea into the one genus is



reasonable, and further research should be carried out to evaluate the
relationship between Eutima and Eugymnanthea.

(3) The monophyly of Genus Helgicirrha was also strongly supported, and the
evolutionary status of Helgicirrha is between Eirene and Eutima.

8. The phylogenetic trees obtained by MP and N-J methods based on ITS1 and
mtCOlI got a consistent topological structure indicating that all species of Eirene
were clustered together and divided into two strongly supported major clades.
One group with “peduncle wide”: E. Pyramidalis, E. hexanemalis, E. lacteoides
and E. kambara indicated a closer relationship. A second clade, E. ceylonensis
and E. menoni show closer relationship, forming a monophyletic group, then E.
brevistylis is a sister lineage to them as basal clade in another group with
“Peduncle slender”. This preliminary research shows that the traditional view may
be challenged by molecular data. Our molecular trees are sufficiently resolved to

set up a framework for a phylogenetic classification of the Eirene.

[1] (Hydrozoans) (Siphonophores) (Scyphozoans)(Ctenophores)‘Medusae”

Keywords: Medusae; ecological study; Eirenidae; molecular phylogeny



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

