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Oecological Studies on Algal Flora in Lakes 

Shinji and Nakano-umi I. Distribution of Macrosc,opic Algae. 

By Masaru AKIYAMA & Kazuyoshi NIsl~lIGAMI 

(Received Nov. 10 1958) 
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The stenohaline marine and Lresh-water algae, especially its distribution and the other 

oecological trends are fairly well known in Japan, but little seems to have been studied 

regarding the distribution and the other oecological trends of these algae in relation to 

various salinity 

Recently several observations and informations regarding on these problems have been 

published by several authors in America. DOTY, M. S. and NEWHOUSE, J. (1954) 

reported on the distribution of marine algae into estuarine waters, and stated the gradual 

dropping out of marine species to various salinity range. WooD. R. D. and PALMA-

TIER, E. A. (1954) reported on the macroscopic algae of the brackish coastal ponds of 

Rhode Island and analyzed several oecological factors. On the other hand, WOoD, R 

D. and STRAUGHAN, J. (1953) observed on the time-intensity tolerance of fresh-water 

alga Le77lanea fucina to salinity. 

It is well known that Lakes Nakano-umi and Shinzi are famous brackish water areas 

in Japan. Additionaly the salinity range of these two water systems are extremely diflerent-

iated caused by its geographical factors. The present research has been done concering 

analysis on the distribution of macroscopic algae in these regions. Twenty two statrons 

are selected from these regions as illustrated by the Fig. l. A 

Chlorinity range of each station is observed as a gradual variance (Fig. l. B) 

The station I and 2 (on the coast of the Japan. Sea), which were selected as a control 

are shown as 100 per cent marine water. Water in Lake Nakano-umi in which stations 

3-8 are located includes 40.0-50.0 per cent of marine water. Water in Makata, station 9 

and its vicinity includes 15.0-25.0 per cent of marine water caused by the inflow of lower 

range of brackish water from the River Ohashi. Lake Shinzi which includes stations 12-

22 shows that there is 4.0-5.0 per cent of marine water 
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Fig. 1. A. 
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Fig. 1. A. Schema of researched region : Lakes Shinzi and Nakno-umi, Shimane prefecture 

1, 2,...22 : Station number 
I, II, 111, IV : Areas of each distributional patterns 

Fig. 1. B. Chlorinity range of each stations 
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The distribution of macroscopic algae in these brackish regions is gradually paralleled 

with the gradual dropping out of chlorinity range. From this perspective the characte-

ristic patterns of algal distribution in these regions are observed 

The pattern I which includes stations 3-4 is characterized by the remaining of such 

algae as *.rodium, Ceramium, Carpopeltis, Condria and Unda7~ia et al. But Corall･ina are 

not observed. It seems that the Corallina group is conspicuously stenohaline fornis 

Thirteen to fiLteen species are observed in this pattern. The pattern 11 which includes 

stations 5-9 is characteristic of gradual disappearance of present algae and of the remain-

ing of such algae as Porphyra, G7-acilaria, Gelidium, S,phaceraria, Sar*"assum, Colpon~enia 

and Ulva et al. Eight to ten species have been observed in this pattern. The pattern 

III which includes stations 10-13 is extremely different from pattern I and II. It is due 

to its lower range of chlorinity. It is characteristic of the remaining 3-4 spp. of marine 

species such algae as Ente710m07~:pha and Scytosiphovz et d. It seems t_hat s. uch species 
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as Scytosiphon lomentarius J. Ag. and Enteromorpha spp. could be expected to be the 

most remarkably euryhaline forms in this region. On the other, hand, the brackish 

member Calogrossa is observed. The pattern IV which includes all the stations in Lake 

Shinzi is characterized by the appearance of fresh-water ~l~embers such algae as Cha7~a, 

Schizomeris. Spirogy7~a and Oedogonimn et al. 

Above all the appearance of Conlpsopogon Qishii Okam, has an important meaning as 

the newly found locality of this alga in the coastal region of the Japan Sea. It has an 

interesting oecological meaning that we have observed the appearance of this alga, a 

species of current fresh-water, in such a stagnant brackish region. ' 

Relation of chlorinity and distribution of algae are shown in Fig. 2 

Certain members of these algae are inferable as an indicator of distribution pattern 

in this region. They are as follows : 

Pattern I is indicated with the remaining of Codium or Unda7~ia 

Pattern 11 is inducated with the remaining of Ulva or Sargassw7t 

Pattern 111 is indicated with the remaining of Ente7~om07-pha or Scytosiphon 

Pattern IV is indicaled with the appearance of Calogrossa or Compsopogon. 

Indicators of each patterns ara shown in Fig. 1. A. Each systematic groups in these 
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Compsopogon Oishii Okam. found in Lake Shinzi 

middle portion of thallus 

young apical portion 

monospores and monosporangium 
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patterns are shown in the Fig. 3. The diminuation of specific com~ponent of Rhodophyceae 

is more remarkable than the another groups. It is inferable that the variable proportion 

of the diminuation of each group may be caused by their adaptivities to chlorinity. The 

distribution of Calogrossa in brackish region is usually owing to its essential oecological 

habits, but the appearance of certain species 0L such algae as marine species Scytosiphon, 

Enteromorpha and fresh-water species Conrpsopogon in Lake Shinzi has an important 

oecological meaning. Up to this time, however. nothing has been observed regarding 

Scytosiphovz from such a low range of chlorinity. Although the appearance of fresh-

water species Cov7tpsopogon Oishii Okam. in brackish estuary region was reported in 

Japan, no report has been made in such a stagnant brackish region 

Oecological habits, the epiphytic substtata and the bottom types of these algal habitats, 

are about the same with a marine region. Some interesting trends have been observed 

on the distribution of the Scytosiphon and Enteromorph.a types. The zonal distribution 

of these algae are common in marine region. In Lake Nakano-umi, Enteromorpha is located 

in the upper zone compared with the position of Scytosiphon the same as in marine re-

gions. On the contorary, it is observed that the distributional zone of Scytosiphon is 

10cated in the upper rather than the Ente7~omorpha zone in Lake Shinzi. But the factors 

fig091001.pdf
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F1g．3．　Quantat1ve　var1at1on　of　a1ga1components　of　each　patterns

　MC1Mlar1nech1orophyceae，　MPMannePhaeophyceae，
　M．R．：Marine　Rhod1ophyceae，　F．A．：Fresh－water　a1gae．

　Concentr工c　c1rc1es　md1cate　amomt　of　Spec1es　apPeared

　　　　　　　　⑧　　　　　　　　lMlanne　regユon

　　　　一一・……◎・一…・・一一　Pattern　I

　　　　・一一△　　　　一　Pattern　II

　　　　口　　　　漠　　　　＾Pattern　III

　　　　　　　　V　　　　　Pattem　IV

図3．各分布型内における種構成の比較図
　M．C．：海産緑藻類．　　　　M．P．：海産褐藻類
　M．R．：海産紅藻類．　　　　F．A．：淡水藻．

　同心円上の数宇は出現種数を示す．

are　unknown　The　ep1phyt1c　substrata　of　Ooηzがoクogoηare　such　p1ants　as月oカα〃zog助o〃

（freshwater肋〃肋ηgα〃zα6）and一肋ツ1Zo砂α励”（marme　water肋”z6mgα刎α6）The　Juven11e

stage　of　th1s　a1ga　was　co11ected．1n　September，1958　The　oeco1og1ca1trends1n　Lake　Shmz1

are　characterized　by　the　apPearance　of　Oo〃ψ80クogo〃and　0α1ogクη33α．

We　wish　to　expre鯛our曲anks　to　Dr．Y．YAMAPA　for　hi§con§tant　gu曲ncいn伽
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course of the present work. Thanks are also to be offered to Dr. H. HIROSE for his 

valuable suggestions on the distribution of Conrpsopogon Oishii Okam. in this country. 

Thanks are also due to Mr. S. KAWASHIMA of the Hokkaido Prefectual Office L0r his 

cooperatrons of identifying the species of marine algae in these regions, and are also due 

to Mr. H. OKABAYASHI of Hygienic Laboratory of Shimane Prefecture for his coope-

ratrons in chlorinity determinations 

R6sum6 

Oecological observation especially on the algal distribution in brackish lakes Nakano-umi 

and Shinzi have been made. The distribution of macroscopic algae are gradually paralleled 

with a gradual dropping out of chlorinity range of this region. These regions are charac-

terized by four patterns of I I d' t 'b t a ga rs n u ion. The patterns and each of the indicators 

are shown in the Fig. 1. A. 

The proportion of diminuation of specific component in Rhodop/ ' 
lyceae rs more remar-

kable than the other systematic groups. The distribution of fresh-water alga Compsopogon 

Oishii Okam. is reported as a newly found locality in the coastal region of the Japan 

Sea. 
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