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The studies on the fauna and flora in acidic streams in Japan have been made by 

many investigators， such as Okada and Horasawa (1937)， Negoro (1938)， Ide (1954) 

and Hirose (1961). 

They reported the fact七hatrelatively few species are distribllted in acidic streams. 

Making contrast to the abllndance of the fallnistic stlldy， only few stlldies have been 

accomplished concerning the biotic prodllctivity in the flowing waters. The fewerness 

of the productivity stlldy is mainly owing to the difficlllties in the estimation of the 

population size of standing crops of inhabiting animals on the one hand and on the 

other hand in the determination of the biotic and abiotic environmental factnrs affect白

ing the prodllctivity callsed by the un-llniformity in space and time of the stream 

ecosystem. 

Because of the simplicity in fallna and flora， especially lacking of fishes in the 

water， the acidic stream will be a good field for the preliminary analistic study of the 

productivity of flowing fresh waters. For the purpose of collecting fundamental data 

which will be useful in the study of the energy dynamics in the more complicated 

inland flowing waters， an acidic stream named Daimyojinzawa at Sugadaira in Nagano 

Prefecture in the middle of Honshu， was selected as the studying field. 

The present paper mainly deals with the faunistic and floristic composition， 

numbers， biomass， and the productivity of the biotic community especially in relation 

to pH values. The comparison of those biotic characteristics with those of neighboring 

streams was also made. 
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Abiotic characteristics of Daimyojinzawa 

1. Topographkal characteristics 

The Daimyojinzawa rises from a valley， about 1，900m above the sea， between 

Mt. Neko (2， 195m) and Mt. Azumaya (2，333m)， both being pleistocene volcanos， and 

flows down to Oobora， 1，100 m in elevation where it meets with Karasawa main stream 

1: 50，000 。 IQOO 2QOO 3QOO 40ρOm 

Fig.l. Daimyojinzawa area 

and 'becomes the Sugadairagawa， which finally meets with the River Chikuma， at Ueda 

City (Fig. 1} The stream bed rocks older than the Azuma volcanic formation are 

exposed. The Daimyojinzawa is one of the typical small mountain streams， the width 

of which is 1.5-2.0 m. There are many rapids， waterイal1sand some pools along the 

course Thewater level is apt to change daily and seasonally. These remarkable changes 

in water level and relative1y high velocity of water current (about 1.5 in/sec.) cause 

the hard movement of bottom materials and provides unsuitable habitat for the aquatic 

comm Ul1l ty. 

2. Chemico・physicalcharacteristics of water 

1 t was reported by Y oshimura (936) that no hydrochloric acid but much sulfuric 

acid， exists in the waters of Japanese acidic rivers， and that inorgani.c salts such as 
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nitrogen and phosphate are detected The acidification of this river seems to be due to 

the sulfuric acid in water originated from the dissoh.1tion of sulfur. 1t is considered 

that the exhausted sulfuric mine near the upper-most part of Daimyojinzqwa is one of 

the sulfuric source The pH value at the upper-most part of the river course of 

Daimyojinzawa is 3.5-3. 6， while it is 7.0 at Oobora (Tab. 1). This increase in pH 

value seems to be caused by addition of water not acidic from many springs along the 

river course (Fig. 2) 

Tab.1. pH， water temperature (W. T..) and oxygen contents 

at each station (Aug.1964) 
一一→、 4 一一一-一一ι 一一

Station 自 N \~ 明!
一一一一一一一一一

Distance from the o 5 2 5 3.0 3.5 4.0 4.5 I 5.5 source (km) 

pH 40 4.2 4 5 4 7 50 60 6.8 
一一一一~一一一一ー一一

W.T. COC) 86 18 2 18. 5 256 16 2 19.9 16. 7 
ー一一一一一-一一一 一一

Oxyg〈evno saturation 100.2 108. 7 106 121. 2 105. 8 lume %) 
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Fig.2. Distribution of springs in 

Daimyojinzawa 

(VJ) 

In addition to the locational variation of 

pH， the seasonal and daily changes of pl-I 

are clearly observed. The exact reason of 

these periodical changes in pH is not apparent 

though， it may be Sllre that the amollnts of 

rain fall and of flowing water are related to 

the cause of these changes. 

The water temperature was about 8. 60

C 

at the upper-most part of the stream in 

August 1964. 1t was lower than that of the 

middle and dbwn part of the stream course 

and the average water temperature of August 

1964 was 20oC. The daily change in water 

temperature and the remarkable relationship 

between air and water temperatures were 

observed especially in fine days (Tab.2). 

Dissolved oxygen in water was always 

saturated， and no remarkable relations of it 

to pH， water temperature and the elevation 

were found. 
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Tab.2. Daily change in pH， water temperature (W. T. ) 

and air temperature (A. T. ) at the station IV 

Time 19/AugO . 20/A昭oi
9.00 12.00 15.00 18. 00 21. 00 24.00 3.00 6.00 

pH 4 6 4 6 4.6 4. 6 4. 6 4.6 4. 7 4. 7 -4.7 7 
一一一一一一一一一一一一

w. T. (OC) 15. 9 20. 7 22 1 18 2 15 8 15. 5 15 3 14 4 

A. T. (OC) 172 224 ~5.6 20.2 17.5 170 16.0 150 

Biotic characteristics of Daimyojinzawa 

] . Fauna and flora 

日irose(961) reported that 25 species were found in the fauna of the acidic rivers 

in Nagano area， and Negoro (938) reported 11 species of aquatic animals and 1 plant 

species from the Daimyojinzawa. 

By the present investigation， species belonging to Diatomaceae and Conjugatae， and 

a small mammalian species， Chimarrogale tlatycCJうhalawere newly added to the list 

and totally 23 animals and 3 plants were listed (Tab.3) 

Tab.3. Faunal and floral composition of the biotic 

community of Daimyojinzawa 

Algae Diatom sp 
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2. Seasonal changes in species composition and biomass 

The quadrate method was applied to the q uantitative sampling of the aquatic insects. 

The size of quadrate was (30 x 30) cm2， and three samples were taken from each one 

station The mean values of these three ¥Vere taken The collected insects were fixed 

immediate1y in 70% ethy1-alcohol， and the specimens were identified and the number 

of individuals was counted After the identification and counting， the samp1es were 

dried in an e1ectric oven at 1000C for about 24 hours， and the dry ¥veight was mea-

sured. The biomass was obtained not on1y in terms of the dry weight， but a1so in 

terms of the amount of tota1 nitrogen which was determined by micro.Kjeldahl's 

method The field survey ¥vas made three times a year， in spring (mean of the data in 

April and May)， summer (}uly and August) and in autumn (October and November)， 

at the station III The resu1ts were shown in Fig. 3 and Tab.4. Because of drifted 

snow， the winter samp1es cou1d not be taken and no data for winter was obtained. 

5 1 0 Number・ofspecies 

副阻.Number of species 

Spring 
予ラタチt/'/////ß'00m幼m~58

~ Nitrogen mg/m2 

仁二ゴDryweight mg/m 

Summer 9 
85 

794 

Autumn Iμ~m仰/、勿~捌
103 

960 

Winter 

500 1000 D. W. mg/m2 

N mg/m? 
50 100 

Fig.3. Seasonal changes in species composition of aquatic insects and biomass 

The seasonal change in the number of species was not so remarkab1e (Fig.3). The 

biomass in terms of dry weight and tota1 nitrogen showed noticeable seasonal change. 

They increased from spring to autumn， and the values in the autumn were more than 

twice as much as those in spring. 

3. Change in species composition and biomass in relation to pH 

As mentioned before， the pH va1ues in Daimyojinzawa increase rather remarkably 

from the upper-most part of the stream to the down-part. 1n order to investigate the 

difference in the number of species and in the biomass， the samplings were made at seven 

stations (Fig. 2). The results are summarized in Fig. 4， 5 and Tab. 5， 6. Four 
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Tab.4. Sea30nal changes in :>pecies composition and 

April May July 

Sample I Sample Sample Sar叩 leI Sample Sa~ple 
21231  三

w. No. d w No.ld. w. No. d. w. No d. w. No.ld. w. No d. w. No 

Plecoptera 

Proionemura sp. 11 12 8 16 I . 24 31 13 24 13 34 I 76 28 72 37 

10 3 2 1 Allope巾 sp.

Paralωc川 l

Tricoptera 

RhyacoPhilαarticulatal 10 

R. sp. RA 10 

18 2 

8 1 

24 

2 1 8 3 

R sp. RH 1 1 2 1 

Himalops)'che jαponical 6 5 1 

Hydropsyche sp. HA 

Arctopsyche :)1αculata 1 2 
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Diptera 

Eγio{)terαsp. EA 

Antocha sp. 

9 5 3 1 1 1 

Simuliu7n sp. 

Chironomus sp. 1 

3 3 

1 1 

1 1 5 36 

4 48 

5 9 

6 40 

C ;;p.2 

Total I 54 62 47 42 I 36 62 56 51 51 63 I 83 78 96 134 

S叩pe抗ωCl悶e白swere fおou叩ndin山hepμla配ce白swhere pH values 、were3.6一一一一一伊一一一-4白

pμH 4.2一5.0， 5 s叩pe伐cies白s 出n pH 5.0， a加nd 9 s叩pe配cies白s ln 出he p叫lace of pH 6. Scoρura 

longa， Allolう0・1([sp. (Plecoptera) are dominant in the places where pH values were 

3.6-4.2. No Tricoptera is distributed in this area. In the areas of pH 4.2-5.0， 

the above mentioned two plecopteran species， are altered to the tricopteran species， such 

as Rhyαcophila aruculata， Rhyacophila sp.， Arctoρsyche maculata The species 

number of Tricoptera increases in pH 5.0-6.7 ar.ea， and R. articulαta， R. sp. RA， 

Arctopsyche maculatα，Hydropsyche ulmeri， Stenopsyche griseipemli・sare found from 
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biomass at the station 1lI in Daimyojinzawa 

August October November 

Sam3 p ie Saml p ie Sam2 pie Sam3 ple Saml p ie Sample Sam3 ple Sample Sample 
l 

d w No d. w No. d. w. No d w No w No d. w. No. d. w. No. d. ¥v No. d. w No. 

50 15 43 23 35 15 60 10 26 14 44 

2 ワ

3 4 2 i 2 L ? 

25 1 

5 13 12 13 1 

33 9 15 2 21 7 I 50. 9 11 13 

4 2 

19 4 

9 2 12 5 44 8 51 5 10 1 I 15 41 3 
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1 23 I 1 46 

2 16 

1 11 

98 58 I 51 78 45 61 56 41 I 102 104 82 116 65 65 I 109 230 71 90 

this area. Protonemura sp. is commonly distributed in wide range of pH v(ilue. 

Concerning the biomass， any close relationship to the change in pH was not Observed. 

The biomass of S cαpania and aquatic insects， and the amount of flowing detritus 

show their maximum values characteristically at the places of intermediate pH values， 

being 4.2， 5.0 and 4.7 respectively. 

4. Comparison to other streams 

The Daimyojinzawa is an acidic stream， and the Dabosugawa and the Nakano-

sawa are neutral water streams of which the pH values are almost 7.0 (Hirose 1961). 
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N.mc%oy Chi m9/dGY 

500 i トー j ¥  ~ 50 

。ー--0Chl. 

400 ¥ 40 

300 30 

200 20 

100 10 

3.6 4.0 42 45 4.7 5.0 6.0 τo PH 
Fig.4 Total nitrogen and chlorophyll contents in 

flowing water in Daimyojinzawa， Aug. 1964 

Tab.6 Change.3 in species composition and 

pH 4.0 pH 4.2 

Sample Sample Sample Sample Sample Sample 
1 2 3 1 2 3 

cl.w. No. cl.w. No. d.w. No. I cl.w. No. d.w. No. cl.w. No. 
Plecoptera 

Scotura longa 30 12 41 12 26 10 2 つ

ProtonemU7・asp. l 2 38 77 24 46 30 28 

Alloρerla sp 3 ワ 2 2 1 1 

Tricoptera 

Rhyacoρlula articllん1tα 1 l 

R sp. RA 

Arctotsyclze 1liαculatα 1 1 

]-I.ydroρsyche ulmeri 

H. .3p. I-IA 

Stenotsyche grisei te7llzis 

Ephemeroptera 

Eþ~orlls .3p. l 1 

Ethelllerella sp. 

Diptera 

Eriottera sp. EA 

Simuliu7lI sp 1 3 

Chi1・Ol107llUSsp. 1 1 13 1 13 1 10 i 1 53 2 48 1 34 

Total 31 25 42 25 31 24' 42 133 30 100 33 64 
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pH 

Tab. 5. Distribution o[ Sca f>山I!αalongthe pH gradient 

in Daimyojinzaw<¥ 
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Fig.5. Changes in number of species and biomass of aquatic 
insects in relation to pH values 

The rocks constituting the river bed of each stream are thought to be of the same 

origin， and the abiotic conditions except the pH value in the three streams are very 

much similar. The investigations were made on the difference in the number of species 

and the biomass of aquatic insects of these three streams in relation to the influence 

of pH. The results were summarized in Fig.6， and Tab.7， 8， 9. 

1n the Daimyojinzawa two ephemeropteran species， Epeorus sp. and Eρhemerella 

1 0 20 30 Number oi species 

Nal回 nosawa

仁二コNitrogenmgjm2 

~ Nun:ber of species 
Daimyojinzawa 

Dabosugawa 
271 

499 
22 

100 200 300 400 500 N mg/m? 

Fig.6. Comparison of species composition and biomass along 

three streams， Oct 1964 
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Tab.7. Speじiescomposition il1 Daimyojinzawa in ()Ct. E1(}4 

Station 1 Station 2 Station 3 
No d. w No. d. w No. 

(mg) (mg) 

Plecoptera 
Protonemura .sp. 15 60 10 ::26 11 33 
Para!euctra 4 :2 2 
/1/10ρcrla sp. :2:2  

Tricoptera 
H.hyaι、。ρhi!aarticulala 3:3 
J1l"c/oρり'chelIIuculata 144 

Diptera 
E，・10ρ/eraSp. 1ミA
Silllulium sp 
Chi7・01/011111.¥ιp. 1 

(、 sp. :2 
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sp. ¥vere very fev，'， instead， Tricoptera (Arctotsychβ maculata) and Plecoptera 

(Protone )}/ω，1 sp. ) were found commonly. 

There is not so much difference in species com，position between the Dabosuga¥va 

and the Nakanosawa， and in both streams Epeorus sp. and Ephe17lerella sp. are 

abundant. In addition to the difference in the species composition， there is remarkable 

difference in the biomass between the acidic and the neutral stream. 

The biomass in the Dabosugawa and the Nakanosawa are about two and four times 

richer than those of the Daimyojinzawa. There are not so much difference in the 

number of species between the Daimyojinzawa and the Dabosugmva， but the species 

constituting each stream fauna are different. 

Eρeorus and Eρhemerellα(Ephemeroptera) predominated the Dabosugawa， but 

the above-mentioned species were scarcely found in the Daimyojinzawa. 

5. Biotic productivity 

Tah.8. Composition of species in Dabosugawa in Oct. 1964 

Station 1 
d. w. No. 
(mg) 

Station 2 
dw No 
(mg) 

Plecoptera 
Paragnetina tincti pennis 28 7 

PLecoptera sl). 24 60 

E phemeroptera 
EthclilerelLα3p. 1 12 14 
E. sp. 2 139 230 141 77 
Baetis .sp. 7 98 
Eteorlls sp. 
PotαJJlilJltlms /;αmonis :2:2  31  

Tricoptera 
/乙l.vdrots.vcheullJleri 5 6 
J-l. Sp. 

Diptera 
Chiγ0710171U5 sp‘ 53 389 
Si771ulium sp. l 1 
Eriocera 5D 2 18 

3 2 
5 19 

23 630 
:2 5 
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Composition of spccies in Nabnosawa in Oct. 1964 

Station 1 Station 2 
d. w No. d. w No 
(mμ) (mg) 

SUGADAIRA 

Plecoptera 
Nogjρt:rlαjajJonicα 

AcroneU7・iastigmaticα 

LeuctTidae 3p 
PQ7・agnetinatinctitenη15 

Ephemeroptera 
Ethemerella sp. 1 

E. sp.2 
Eteorus sp. 
Baetis sp. 1 

15P.  2 

Tricoptera 
Arctoρ，yclte ))Zaculαta 

I?hyucothila articulata 
尺 nEgrοceρんα!a

Hydro戸sycheulmeri 
Stenots:vche gn"seitennis 

Glossosomatinae sp. ] 

G. sp.2 

Coleoptera 
Pseρhenoides sp. 

Diptera 
Clur0710771US sp. 1 

C. 3p. 2 

Simulunn sp. 
Eriocera 白p.1 

E sp. 2 

Tab.9 

30 

う

-
p
b

3 

44 

18 

υ

3

8

2

5

 

1
i
 

ソ
}
ハ
h
U

ハ
U
門

f
t

内

6

8

3

1

ム

44 

サ
}
サ

}
l
p
eゐ
門

i
1
8
i
 

95 

6 

61 

86 

73 

円
二
ハ
り

吟

i
ム

4$
円

ノ

}

咋

J

Q

d

口
ノ

]
1
4
1
4

1

i

q

/

-

に
U

八
U
ペ
ソ
}

p

h

d

け

の

り

4

1

i

A
V
-
-
i
1
1
4
 

内

h
u
q
j
u
-
-
4
h
h
U
1ょ
1

3
一

1

i

1
ム

門

i

261 

8 
24 

32 

l 

4 

14 7 

16 

1 2  

279 

つ

18 

6 

294 

3 

26 

1 

4 

9

1

7

7

 

a) Trophic level 

Primary producers A moss species， Scalうamど l7フーiguia is the only one higher 

plant found in the Daimyojinzawa. The abundance of Scalりa7lzaZ7アiguiais concen-

trated at the areas in which pH range is 4.0 to 4.5. No prominent algae is found 

in this stream except some benthic diatom. 

First consumers (Herbivores) EρhとmC7でlla，Dugesia， Sco戸ω-aancl Protonemμra 

are considered to be the first consumer. As theiI・ populationclensity is very smal1， 

Dμgcsiα， Elうeorusand Ethemcrella are probably not so important species as the con-

sumer. 

Secondary consumers (Carnivores) : Eriolうtemsp. EA， Rhyαcophila， !-li771alolうsychc，

Arctolうsycheand Simμlium sp. are consiclerecl to be the seconclary consumers. 

Tertiary consumers (Carnivores) Only one species Chi771arrogaleρlat yccphaZa is 

knov>'11 as the mammalian insectivores inhabiting Sugadaira area. This species had 

not been reported in this area untill Aug. 1964 at which one indiviclual was first 

出 ptured. Fig.7 shows the outline of food ¥:veb cliagram. 
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Produじ.:r First S2condary Tertiary 
Consumer Consumer Consumer 

/Scopuro 

/ ____1コtotonemurosp， ，εrioptera sp. EA r 

S亡ooonio.(:ど/

ヲChironomusψi←Rhyoco州 o Chimorr叩 le

/ Epeor出 spトHimolopsyche ptolyc芭肉10

/ Ephem号rellosp・¥Arctopsyche
A I go e/ 

Plonario 

Fig.7. Food chain and trophic level in Daimyojinzawa 

iコ) Biomass pyramid 

てhedry weights of prin13.ry producer、firstand secondary consumers in Daimyojin-

zawa ¥vere 7，933.5 mg/(30 x 30) cm2， 30.96 mg/C30 x 30) cm2， and 18 mg/(30 x 30) cm2 

respectively. Total surface of the Daimyojinzawa is roughly estimated as 8，250 m2 

from the map. From these values， the roughωtal ¥veigh t of primary producer， 

Scat.lJIia irriguia in the Daimyojinza¥va is calculated as 644 kg in dry weight 

The rough estimatiolls of the biomass of first and secondary consumers are 3 kg 

and 1.5 kg respectively. Fig.8 shO¥vs the bioma品 pyramid. 1 t is evident that the 

biomass of first and secondary consumers are very small when i t is compared to the 

biomass of primary producers. 
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F ig. 8. Biomass pyramid白 inthe biotic community of Daimyojinzawa 

c) Productivi ty in a summer day 

The input energy to the stream is mainly due to incident sun light and organic 

substance ぉupplies from land area. The radiant energy at Kumagaya in summer is 

500 ca l/cm'~/day. Because of the same latitude at Sugadaira as that of Kumagaya， the 

radiant solar energy in Sugadaira vvas thought to be almost the same values as that of 

Kumagaya. 

The total surface of the Daimyojinzawa is roughly estim3.ted as 8，250 m2 from the 

map. And the total incident solar energy given to the whole water surface of the stream 

wωcalculated to be about 4 x 107 1王caljday. The amount of organic substance originated 

from the outside of the river was calculated by measuring of the flowing detritus with 



32 SUGADAIRA NO.l 1967 

a plankton net. But i t is succeeded to estimate the energy input other than sun light 

with enough reliabili1y， so the value is handled as the symbol (α). 

明日nkler'sDarl王 andLight Bottle method was used in the measurement of the 

gross production of the primary producer. From the results， the net production and 

the respiration of the primary producer were 7.68 mg Oz/h/g and 4.32 mg 02/h/g 

respectively. This value of the net production was converted to the value cal/cm2/day 

and kcaljday. They were composed to be 25.9 caljcm2/day and 212，654 kcaljday， the 

energy efficiency (net production/input sun light) was 5.18% and 0.531% (Tab.10， 

11). 

Tab.lO. Biotic productivity in each trophic level of Daimyojinzawa 

Radiant energy 4 X 107 kωl/day 

Primary prodllcer 

Gr・0忌spr・oduction

Respiration 

Net PI・oduction

Fir3t consumer 

Gross pl・ocluction

Respiration 

Net procluction 

Seconclary consumer 

Gross prodllction 

Respiration 

Net production 

500 cal/cm2/day at Kumagaya 

332， 642 kcal/ clay 

119，987 kcal/clay (4.32 mg Oz/h/gr・cl.w.) 

212，654 k凶 l/day(7.68 mg Oz/h/gr cl. w. ) 

800 kcal/day (3，289 mg Oz/l/gr/h) 

0.0098 kcal/clay 

174 王位l/clay(1. 43 mg 02/1/gr/h) 

0.00141王位l/day

Tab.ll. Energy efficiency in the whole area of Daimyojinzawa 

Radial energy 

PN 4 X 107 kcal/ clay 
一一 (500 cal/ cm2 / day 

0.531 I at Kumagaya) 

The net pr・Odllctionof the conSllmers was calculated by the follov./ing way. The 

incre.:ise in biomass of the consumers in the Daimyojinzawa within three months， from 

spring to sllmmer， was estimated by actual sampling， and the obtained amollnt was 

divided by the number・ ofdays. Net production of the first conSllmer was composed 

to be 0.0098 kcal/day and that of the secondary conSllmer 0.0014 kcaljday. 

Discussion 

ScaþaJll~a i，γiglua has been found only from two places in Japan， the Daimyojin-

zawa and the River Yukawa at I-lakone Volcano‘ Kanagav¥'a Prefectllre. This is a 

yellow働 greenliverwort， 2-3 cm tall， and covers the sllrface of the rock in the most 
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rapid streams. Negoro (1938) mentioned，“ Both the Daimyojinzav.ra and the Yukawa 

are the acidic stream， so Scapmua wiIl be a good index plant of acidic river". 

1n the Daimyojinzav-la Scapωzia irriguia grows on1y in the area with low pH 

vallle and is hardly fOllnd in the nelltral areas of the Daimyojinzawa and in other 

nelltral area in streams or rivers sllch as the DabosugaV¥叱 theNakanosawa， the 3ugadaira血

gawa and the Kangawa. 

1t has previollsly been mentioned that Chimarrogale platycejうhala、is a tertiary 

consllmer. The aquatic insects， sa1amanders and fishes are considered to be the food 

material of this anima1. If the population size of this animal is lar・ge，the inflllence 

of this animal upon the distribution and abundance of aqllatic insects wiIl be very 

important especially at the place lacking fishes. Unfortunate1y， the on1y one capture 

of this animal has been made so far， and nO information of the population size and 

of behavior in this area is yet obtained， so the ro1e of this animal in this river 

ecosystem ¥vill be the sllbject for farther investigation. 

1n addi 江ti凶ontωo Sccα11ρうaωZη川yηlUλt

str句 m. This insect is distributed wide1y from the llpper-stream to down-stream in 

the Daimyojinzawa. On the contrary， this species is never found in other neutral 

streams or rivers. Hirose (1961) a1so reported that no Protonemura was found in the 

neutra1 Kangawa. It is apt to be thought that the biomass in the acidic stream 

increases in proportion to the di1ution of acidi ty. If so， when the pH increases from 

the upper-stream to down-stream， the biomass should be larger in the down part of 

the stream， than in the upperωpart. The present investigations in the Daimyojinzawa 

did not support this hypothesis， and the biomass was maximum at the middle part 

of the stream where the pH 4.2-5. O. 

As is shown in the diagram of biomass pyramid (Fig.8)， the most part (99%) 

of the biomass is occupied by Scapαnia. 30， the maximum biomass in the middle 

part wil1 be based 0ηthe maximum growth of Scapania which will be closely con-

nected wi th the optimum pH range of this species. 

The investigation of the seasonal change of biomass in the middle areas of the 

River Koma in 3ai tama Prefecture (Yoshida， unpublished)， evidently shows that the 

biomass is very small in summer and i t increases in autumn， then reaches the max-

imum in winter. It begins to decr 
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be neces~ary. 

As no data about energy efficiency and biotic productivi ty in other streams or 

rivers has been known， the comparison to the other streams in Japan can not be made 

no¥九人
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摘要

J.(UIJ- Yi~管ヂ，大I児科1iJミ〈酸性計百)11)の生物生産量について1964年春から駄にかけてivlij宣し

た。生物相としてj造物3種(Scataniaほか 2種〉・動物23f重〈カワネズミ・オナシカワゲラ

ほカュ2H重〉ヵ:ありf ら~1-た。

現存;量は季節1:1守に顕著に変化し，秋に最大値となるゥ現存量・種類組成と pHf産の!日!にあ

る砲の関係が見られる。種類数と現存量は pH4.0"，-，4.7の地域で最大となる。

大i現千111沢の種類数と現存支は他の中性河川よりもかなり少ない。大明子中沢における現存量

ピラミツドを見ると，生産者 (Sca.ρωIIα)，一次消費者(草食性水生昆虫〉 と二次消費者

(肉食I~E水生昆虫〉では，おのおのお L よそ 644 kg， 3 kgと1.5 kgであった。

支のu寄れた 11ヨの大i児科1沢全域での生産者・一次消費者・二次消費者の純生産量はおのお

の 216，654kcal， 0.0098 kcal， 0.0014 kcal と推定される。

(Zoological Institute， Faculty of Science， Tokyo Kyoiku University:京京教育大学理学部動物学

教室〉
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