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Table 1. Temperature zones of the oceans and their temperature characteristics

’ ; RMXBAFHC
FMAREFHC Surface water temperature, monthly
Surface water vera
| temperature annual a 8¢
average % {E min. T, max,
1. ¥7k#f Cold water zone | <0—4 <0 ) 0—10
la. 58#F Frigid zone ! 0 | <0 1 0—4
1b. JFHEHF Subfrigid zone | 0—4 o <0 4—10
2. @k# Temperate watere zone 4—20 ; 0—15 10—25
2a. ¥{@#HF Cold temperate zone 4—12 : 0—5(10) 10—20
2b. BEFHF Warm temperate zone | 12—20 (0)5—15 20—25
3. EEoKHF Warm water zone ‘ 20—>25 ‘ >15 >25
3a. T Subtropical zone | 20—25 ' 15—20 >25
3b. #4#F Tropical zone - >25 >20 >25
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. SOME PROBLEMS CONCERNING ANALYTICAL STUDIES OF
MARINE ALGAL FLORA

C. K. Tsenc

(Institute of Oceanology, Academia Sinica)

In the study of a marine flora, it is important not only to know its composition but
also to determine its temperatute nature, and its relationship with the neighboring floras
in order to elucidate its origin. At present such studies are difficult because of the
confusion in the application of terms and of the lack of an acceptable system of floristic
classification according to its origin. Take for instance, the definition of a ‘“subtropical
flora” or a “tropical flora” may be different with different phycologists. It is, therefore,
the aim of the present paper to discuss these problems and to make certain suggestions.

An attempt at subdividing the oceans into temperature zones has been made, which
is based principally on Ekman’s definition® with certain modification. Three different
temperature zones have been recognized: (1) the cold water zone, characterized by an
average annual surface water temperature of <<0—4°C, with temperature ranging from
0°C to as high as 10°C, (2) temperate water zone, -characterized by an average annual
sutface water temperature of 4—20°C, with temperature ranging from 0°C or slightly
below, to as high as 25°C or slightly above, (3) warm water zone, characterized by an
average annual surface water temperation of 20—25°C, with temperature ranging from
about 15°C to over 25°C (as high as 31°C). Each of the three temperature zones is
further subdivided into 2 subzones: the cold water zone into a “frigid zone” and a “‘sub-
frigid zone”, the temperate water zone into a “cold temperate zone” and a “warm tem-
perate zone”, and the warm water zone into.a “subtropical zone” and a “tropical zone”.
Each of the subzones have its temperature characteristics (see Table 1).

The temperate nature of a flora is determined by that of the majority of the species,
especially the representative species!, and the temperature nature of a species depends,
of course, on the climatic characteristic of the place, where it was 'speciated millions of
years ago. For instance, a species having speciated in a subtropical region would be
naturally adapted to growth in regions, where water temperature is subtropical in na-
ture. On this basis, an alga may be cold-water (frigid or subfrigid), temperate-water
(cold or warm temperate) or warm-water (subtropical or tropical) in nature. Determina-
tion of the temperature nature of an algal species. may be effected by geographical or
biological methods, the latter further differentiated into experimental method and speci-
men analysis method. -
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Floristic classification in term of the origin of the flora and its relationship with the
neighboring floras has not received due attention of the phycologists. In fact, prac-
tically nothing has been done in this respect by phycologists. An attempt at such a
classification has therefore been made, based priacipally on Ekman’s system of the
littoral fauna classification®®). Five floristic groups have been recognized with altoge-
ther 9 floristic regions: (1) Arctic Marine Floras, consisting of a single region; (2) Boreal
Marine Floras, consisting of two regions, namely, the North Pacific and the North Atlan-
tic regions; (3) Warm water Floras, consisting of three regions, namely, the Indo-West
Pacific, the Atlantic-East Pacific and the Mediterranean-Atlantic regions; (4) Austral (or
Antiboreal)  Marine Floras, consisting of 2 regions, the upper Austral and the Lower
Austral regions; (5) An arctic Marine Floras, consisting of a single region.

Accordingly, the 16 basic marine floras of the Western North Pacific as previously
proposed, may be grouped under three floristic groups, namely, the Arctic Marine
Floras (the Ochotsk-Bering Subregion of the Arctic Region), the Boreal Matine Floras
(the Eastern Asiatic Subregion of the North Pacific Region), and the Warm Water
Marine Floras (the Sino-Japanese Subregion and the Indo-Malayan Subregion, both of the
Indo-West Pacific Region). The Sino-Japanese Subregion covers the China coast from
Southern Fukien Province down to Western Kwangtung Province and the Japanese coast
from the Pacific coast of Bonshu southward, turning westward to the Japan Sea coast of
Kiushiu and Hokkaido. In the Ekman Systeml!, the littoral fauna of this part of the
Japanese coast has been known as the “Subtropical Japan” fauna. Because of the close
relationship of the southetn Chinese littoral flora with that of the “Subtropical Japan”,
we have proposed to combine these two floras into a single one with the rank of a sub-
region, namely the Sino-Japanese Subregion.



