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1. Kit@EPES Northeast transect

RICFIREE W E £ TR 960 3, MIEFERMBIR L, ﬁﬂﬁ'?@u—FﬂA‘%
(LA 1)

(1) BEEMME Porites lutea Zone ﬁ—%ﬂﬁ%ﬁ@l&hkﬁ%%ﬁ@tﬁmﬁo
KB K BRAL R 40 K, B KR 70 BK, IV BIY » § AKX B ENFE M Bme sk,
A BUSE BB R e BB H K THG (BB 122) 0 EBREIR BP0 B8 BRI IS Porites lutea, 1%
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(4) BB Dead Coral Fragments Zome — FEFE FEMEAH T MBI W 2 AE
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KoBRFER (B 1:3), HARFEREAMBISHORER. N RIEMBIFE N, X2
FAREERE F S0 12 O T S M ME R T RN SR+ 20 R o

(5) WMBABETN Coral Algal Zone X—iRiRELEA, EFHEEL 120 X, I TZAR
- MEGHEIF SRR AROESN, BIERRE, TSERAN—RELKE; £FHTH
s B R R K EAMUS RS AN . — BB R RERERN M e X — i A BT, 1
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2% & Jinyin Island

I %FJbf Northeast transect
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FERABABE . EIEFERH(ER T:4).

(2) BHEAN Heliopora coerulea Zone JRTEF G RAR MBS R,
LTFHEEY 350 %, ABEPEEEBN 2/3, ERBEEMBTRERMFEZRNE—BE
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ZONATION CHARACTERISTICS OF THE REEF FLAT OF THE
- XISHA ISLANDS; GUANGDONG PROVINCE, CHINA*

Zhuang Qigian, Li Chunsheng, Lu Baoreny and Zeng Chengkui (C.K.Tseng)

(Institute of Oceanology, Academia Sinica)

ABSTRACT

During May—dJune in 1975 and January—April in 1976, the Institute of
Oceanology, Academia Sinica, carried out two scientific surveys on the Xisha Islands.
A survey of reef flat zonation was carried out on two islands—the Jinyin Island
(latitude 16°40'N and longitude 110°50"E) on the western side and the Dongdao
Island (latitude 16°70’N and longitude 112°70’E) on the eastern side of' the islands.
We selected these two islands with the aim of finding out whether there exists any
difference in extent of development and zonation structure between them.
1. The following zones are delineated based on the dominant coral species
inhabiting the northeast and southwest transects of each island at low summer tides.
1. Jinyin Island:
1. Northeast transect (960 m)
1) Porites lutea Zone (310m)
2) Heliopora coerulea Zonme (350m)
3) Acropora formosa Zone (100m)
4) Dead Coral Fragments Zone (80 m)
5) Coral Algal Zome (120 m)

* Contribution No. 628 from the Institute of Oceanology, Academia Sinica.
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- of Palythoa stephemsonsi (Pl. II, 1), Clavularia wviridis and soft corals are found
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2.  Southwest transeet (450m)
1) Coral Send Zone (150 m)
2) Heliopora coerulea Zome (200m)
3) Acropora Zone (70m)
4) Coral Algal Zone (30m)

II.  Dongdao Island:

1. Northeast transeet (500m)
1) Porites lutea Zone (30m)
2) Heliopora coerulea Zone (350 m)
3) Dead Coral Fragments Zone (50 m)
4) Coral Algal Zone (70m)

2. Southwest transeet (150 m)
1) Dead Coral Rubbdles Zone (130m) ‘
2) Goniastrea—Favia Zone (20m) o L

i
:
]
A

Four profiles of the transect are shown in Fig. 1.

2. Results of the observations made on the four transects show that the northeast
reef flats of all the islands are influenced by rather . long periods of monsoonal
winds, but the washing effect of wind surface on the island reefs is relatively weak,
resulting high transparency of water, a condition favorable for the growth and
development of coral polypes and consequently of hermatypic corals. Because of the
extensiveness of the reef flats, the depth of the water does not exceed 2 meters during.
high tide, and the destructive effect of surfs is relatively decreased. Zonation strue- T
ture is very apparent on the reef flats, with a great variability and complexity of ‘
environment, resulting in a distinet zonal distribution of many benthic algae and in-
vertebrates which are abundant in number and in species. The southwest reef flats
of the Xisha Islands, subject to the destructive influence of surfs have turbid waters
which are mnot favorable for the growth fo coral polypes. This accounts for the
poor development of coral reefs here. The reef flat is narrow and the environment is -
relatively monotonous, accounting for low species diversity but rather abundance of ,
benthic algae and invertebrates. )

SO i
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A comparison of the zonation structures of the northeast reef flats of the Jinyin
Island and the Dongdao Island shows that they are basically similar. . However,
they differ in their distance from each other and in species composition. The reef )
flat of the Jinyin Island is markedly well-developed. The Porites lutea Zone (Pl I, B
2) iy 10 times as wide as that of the Dongdao Island (Pl II, 4). It holds water the
year round, offering different niches for many kinds of plants and animals, on the LR
basis of which it may be divided into many subzones. The Porites lutea Zone of the k
Dongdao Island is rather narrow, with few kinds of habitat niches and is dominated by
Heliopora coerulea which grows luxuriantly, making up 70% of the area of the transect o
(Pl. 11, 5). No concave substratum was formed and Acropora formosa Zone was not e
apparent, but that in the Jinyin Island may reach 100 meters in width (Pl. I, 4—5).
In the Coral Algal Zone however, there is luxuriant growth of Tubipora musica.

The encrusting calecareous algae Porolithon (Pl. I, 6) forms analgal ridge which
has a coverage of 50—70% of the entire reef edge area of these two islands, and eolonies
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growing adjacent to it.

The southwest reef flats of the two islands are not well-developed. This is

especially so for the Dongdao Island, wherein the living corals are poorly developed

(PL II, 6), and the zonation structure is not as apparent as that of the Jinyin
Island. At the margins of the Jinyin Island are formed many reef margin tidal pools
(PL II, 2) maintaining relatively stable niches as habitats for corals and other kinds
of animals.

Environmental gradients exerting influence on the reef flats are responsible for
the apparent zonation of their living organisms. Of these gradients, the most important
is wave the direction and intensity of which are in turn controlled by winds. Thus
wave and wind action are the main factors which influence zonation structure and
species composition.

3. A comparison of the zomation structures of the Xisha Islands with that of the
Bikini Atoll as investigated by Wells (1954) shows that there is a basic similarity.
Both islands have the same three principal zones: the Porites lutea Zone, the Heliopora
coerulea Zone and the Acropora Zone, except that the Porites lutea Zone of the latter
is mueh narrower than that of the former. Another slight difference is that while the
Acropora Zone of the latter is divided into three zones zased on the dominance of
3 different species, — A. palifera or A. digitifera or, A. cuneata, that of the Jinyin
Island is dominated by only one species— A. formosa, with A. palifera, A. humilis
present in negligible quantities and the Dead Coral Fragments Zome follows closely.
‘Whereas luxuriant Tubipora musica is present between the A. digitifera Zome and
the A. cuneata Zone of the Bikini atoll, it is found only in the Coral Algal Zone of
the Dongdao Island. Although the Porolithon algal ridge is found at the reef flats of
both islands, that of the Xisha Islands is not markedly raised. The most striking
feature of the Xisha Islands is the well developed flat which is always located in the
northeastern side.
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Fig. 3.
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Fig. 6.
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Explanation of Plate

B (Plate) 1
H1l. &RYNELS
A general view of the emersed edge at low tide in early summer on the southwest reef
flat of Jinyin Island.
2. &P RIS H N
The Porites lutea Zone on the northeast reef flat of Jinyin Islands.

B 3. &MaIRIMARET SRS )

A general view of Dead Coral Fragments Zone, emersed at low tide, and of the inner zones

submersed on the northeast reef flat of Jinyin Island,

Bl 4. R SR AL SE RN RE S B (B 23 S WH 6 A A 4 R ek oK DD

The Acropora formosa Zone, a part of the Acropora assemblage emersed at low tide on the

northeast reef flat of Jinyin Island.

B 5. 4 8 AR ) 5% R 0 B8 e R Lt 7K v 40 35 G A 0D

Acropora formosa assemblage submersed at low tide on 4. formosa Zone of the northeast

reef flat of Jinyin lsland.
E6. &RnibRBEsIlasy

Algal ridge formed by the rose-colored encrusting calcareous algae Porolithon onkodes

found on the northeast reef flat of Jinyin Island.
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Fig. 1.
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Explanation of Plate

B (Plate) 11
Bl &HSRIMmOMBMETEREE LA BN RED RS
The Coral Algal Zone on the northeast reef flat of Jinyin Island, showing colonies of

Palythoa stephensonii covering the reef edge.

2. &M mis kg

The reef edge emersed with reef margin in pools found on the southwest recf of the Jinyin

Island.

B 3. REFRILmETE oMk

A general view of the reef edge emersed at low tide on the northeast reef flat of the

Dongdao Island.
Bl 4. Ry 7R G R R e Bty

‘The Porites lutea Zone emersed at low tide on the northeast reef flat of the Dongdao

Island.
B 5. AR S ARG B Ry OO (i ) S 05 7 1D
The Heliopora coerulea Zone, seen on the background.
6. R PR T AT A ik

A general view of the southwest reef flat of the Dongdao Island.



