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A PRELIMINARY STUDY ON THE ECOLOGY
OF MARINE ALGAE IN JIAOZHOU BAY*

Yang Zongdai

(Institute of Oceanology, Academia Sinica)

ABSTRACT

Jiaozhou Bay is situated at the south side of the Shandong peninsula, between long.
120°5’30”—120°24’30"E and lat. 35°58°30”—36°14'20”N. It is about 29 kilometers wide
and about 33 kilometers long, with a total area of about 255 square kilometers. Its water
temperature at surface is rather varied, the February monthly mean is about 2°C, while that
for August is about 25°C. The salinity of sea water varies monthly, the highest average mon-
thly salinity being 31.24% in June and the lowest being 29.61% in August. The types of
tides are regular semi-diurnal, with a tidal range of not over 4.7 m usually.

The universal intertidal zonation by Lewis was used for Jiaozhou Bay, in which the
belt from upper limit of Littorina to uppet limit of barnacles is called littoral fringe, where-
as that from upper limit of barnacles to upper limit of Laminaria is called eulittoral.

In order to see how far the subjectively recognized zones represent an overall organism
structure, we carried out a hierarchic distance analysis. The analysis was an example of a di-
visive shortest distance classification and information theory, in which frequency and cover
data for individual species wete used as the basis for both classification and amount of in-
formation. From the species pair association matrices, we constructed a hierarchical dendro-
gram to indicate the occurrence of some major subgroups.

Explanations of zonation have revolved around the effects of abiotic factors and their
relationship to the physiological tolerance limits of algae. The direction of competition be-
tween two species may change at a definite gradient, below which one species and above whi-
ch another species will be successful. In the last few years Pielou has formulated a theore-
tical model, as yet untested, to explain marine seaweed zonation.
~ This paper also deals with the distribution of some species of marine algae on littoral
along the coast of Jiaozhou Bay. It is not intended to describe all the species in detail, but
the predominant and common species are listed. On rocky coast, the littoral fringe is often
exposed to air for a rather long time, thus only the red algae Gloiopeltis frucata (Post. et
Rupt.) J. Ag. exist in the lower belt scantly. At upper-eulittoral, the dominant species are
Sargassum thunbergii (Mert. ) O’ Kuntze and Ulva pertusa Kjellm. At the lower-eulittoral
belt, a great number of algae such as Sargassum spp., Ulva pertusa Kjellm. Codium fragile
(Sur.) Hariot, Scytosiphon lomentarius (Lyngb.) J. Ag. and some other small green and red
algae can be found, among which Sargassum are dominant.

The dominant species in communities are generally large, long-lived, and relatively slow
growing. The establishment and maintenance of such communities are complex, cyclical, and

* Contribution No. 735 from the Institute of Ogea.nology, Academia Sinica.
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successional. The patterns of littoral communities of Jiaozhou Bay are similar to that of the
south part of Shandong province.

The sutvey method involves the use of both biomass and dominance, the latter method
is of a belt-like quadrat. The length and width of the belt transect is to be 1 m. The transect
was divided into pieces of 10X 10 cm. The degree of dominance was measured in each small
quadrat and then an average was taken.

Seasonal differences of the algae have been observed on the shores of Jiaozhou Bay.
There are three phenomena: 1) the changes of species composition; 2) changes in the verti-
cal levels-of certain algae on the shores; 3) the disappearance of some algae at some places
like Cangkou in summet.

In the studies of Physiognomy of marine algae communities, based on the colors of do-
minant species, we can classify the physiognomic types of marine algae of Jiaozhou Bay as
1) green-brown type; 2) green-red type; and 3) green-gteen type.

The fotms of the coastal regions of Jiaozhou Bay lead us to consider that the shore-type
deyt'erir'linesﬁthé'import“ance of relative environmental factors for the organisms. It shows
that an environmental factor which plays a dominant role in the vertical distribution of ma-
rine algde in any one case is governed by the shore-type. It can be seen that an environmen:-
tal factor which-plays an 1mportant role on one shore-type may be less important on the
others. The shore-type is also quite important for the algae communities, which are usually
composed of a series of algal belt. Because of this, the shore-types can be classified as follo-
wing: 1) sandy shores; 2) gravel; 3) rocky shores 4) sand-mud beachs; 5) oil-pott; 6)
salt marshes.
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