ZOOPLANKTON OF THE SOME ALPINE PONDS ON MT. HAKUSAN
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In the alpine range of Mt. Hakusan, there are a number of ponds of various forms and sizes,
and also of various origins. It has been known that there live some species of zooplankters, such
as Acanthodiaptomus pacificus and Chydorus sphaericus in the several ponds (TocasHI, personal
communication), but there has been no report on the plankton fauna and distributions of the
plankters among these water bodies. The senior auther (Hiral) had oppotunities to make
collections of plankton at the region.

In the present report, a short account is given to the fauna of the zooplankters, based on the
materials collected from eleven water bodies scattered in the alpine range in the summers of 1978,
1979 and 1982 and the autumn of 1982. The collection of plankton was made by five times hauling
of a 15-mesh net 20 cm in diameter with 5 m rope.

Before going further, we wish to express our thanks to Messrs. Makoto Yamapa and Noboru
TAKEHARA the Faculty of Education, Kanazawa University, for their kind assistance in our
collection. We also thank for the kind permission from the Shirayama-hime Shrine, and want to
note that the study by the junior author was partially supported by the fund for the natural
historical studies of the alpine zone of Mt. Hakusan granted by Ishikawa Prefecture.

Water bodies

The water bodies investigated by the writers are as shown in Table 1 and its location in Fig.
1. The six lakes listed in the upper part of the table (nos.1 ~6) were located near the summit of
the mountain, between 2560 and 2590 meters above sea level. These six lakes seem to have been
formed by volcanic actions which happened in geological past (YAMASAKI et al.,1964).

Midoriga-ike, which is the largest lake in the present study, is deep crater lake fed by rain
and melted snow at the southern wall. The igneous rocks and stones are lying on greater part
of the surface of the bottom, and no organic sediments were found any where in the bottom.
Koyaga-ike is also a crater lake, and environmental conditions resemble closely those of
Midoriga-ike, exclusive of being of small size. Aburaga-ike, which is an oval in form, is about 870
m? in superficies. In autumn, the lake sometimes goes down or runs dry as its water soaks into
the ground.

Chino-ike is situated in the basin with igneous ashes and sands. Thus, whitish turbidity due

1) present address ; Department of Life Science, University of Osaka Prefecture, Sakai, Osaka.
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Table 1. Characters of water bodies in the alpine range of Mt. Hakusan

Name of Altitude Area Depth rn Water temperature(’C) pH .
water bodies (m) m?) (m) Origin Aug.4 Oct.16 Oct.16 Bottom sediment
1 Goshiki-ike 2565 60 1~2 depression 16.0 6.2 5.7 rocks & sand
2 Hyakusho-ike 2565 100 15 depression 5.0 6.2 5.8 rocks & sandy mud
3 Chino-ike 2576 680 1.5 crater 15.6 5.1 5.6 ash, sand & rocks
4 Konyaga-ike 2680 1400 7  crater 10.5 4.8 55 volcanic rocks & sand’
5 Midoriga-ike 2660 8370 7 crater 9.8 5.0 49 volcanic rocks & sand
6 Aburaga-ike 2680 870 2.0 depression 5.0 4.6 5.2 gravel & mud
7 Tonoga-ike I 2025 15 0.2 natural dam 12.0 15.3 5.7 humus & litter
8 Tonoga-ike ]I 2020 10 04 natural dam 85 11.0 5.1 humus
9 Fukube-ike 2445 20 0.2 bog, depression — 75 5.8 litter & gravel
10 Nanryu pond 2015 10 0.2  bog — 13.0 5.8 humus
11 Jinnosuke pond 1940 15 05 bog, depression = 12.2 5.1 humus
11/~ Jinno-suke~
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1. Map of the study area, Mt. Hakusan in
central Honsh@l, and the locations of the ponds
(numerals see Table 1). Dashed lines show paths.
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to suspended ash particles was always seen in the water. On the surface of the bottom, there are
a small amount of fragments of fallen plants from marginal area.

Hyakusho-ike and Goshiki-ike are both small lakes lying in the ground of igneous rocks.
Owing to the melted water of the snow which was lying contiguously to the Hyakushd-ike, the
water temperature of the pond was fairly low even in the summer season. The color of both of
the waters were reddish brown.

Fukube-ike is a small and shallow pond located on the Murodé-daira Plain. In this pond, a
thin layer of detritus deposits on the surface of the gravelly bottom was observed, and aquatic
plants like rush grew thick around the marginal zone of the pond.

The form and size of the NanryQ pond, situated on the Nanryi Plain, resemble closely those
of Fukube-ike except that Nanryd pond has a thick layer of brownish humus deposit on the
bottom.

There are two small ponds, one of which is called Tonoga-ike (we named Tonoga-ike II) and
the other is a nameless pond (Tonoga-ike I), abutting on the Kank-shindd path. These ponds
seem to be formed naturally by damming up the water course, and have thick layer of brownish
humus deposit on the bottom. The water surface is covered with aquatic plants. Tonoga-ike I
is always fed by a streamlet oozing out of grounds, and the water discharges at the opposite
corner. On the other hand, the drain connected with Tonoga-ike II always runs dry in the summer
season. The water color of the pond is strongly brownish for the humus.

The pond at Jinnosuke, which lies about 50 meters below the Jinnosuke refuge hiitte, is a
depression filled with collected water. Greater part of the bottom was covered with a
considerable amount of fragments of fallen leaves from the surrounding clump of the pond. The
color of the water is pale brown.

Plankton fauna

The plankton fauna and the relative abundance of zooplankters observed by writers in the
waters are as shown in the Table 2. Three species of Copepoda, three Cladocera and a Rotifer
were found in the materials collected from nine water bodies. As for Koyaga-ike and Aburaga
-ike, no plankton organisms were found in materials obtained from these lakes throughout the
present surveys. This fact seems to suggest that these two waters are not habitable for
zooplanktonic species.

The species which appeared the most extensively and abundantly in the lakes and the ponds
are Acanthodiaptomus pacificus and Chydorus sphaericus. The dominant species, A. pacificus, was
not found in Chino-ike and in Midoriga-ike among the nine waters shown in the Table 2. Also
C. sphaericus did not occur in Midoriga-ike and the pond at Jinnosuke. Eucyclops serrulatus,
Maraenobiotus brucei and Alona quadrangularis were partly found in a few lakes and ponds, and
were small in quantity at all the water bodies. On the other hand, Daphnia ambigua occurred in
only two ponds, the pond at Jinnosuke and Tonoga-ike II, which have a large quantity of detritus
or organic sediments on the surface of the bottom and whose water color is brownish. A rotifer,
which is not identfied yet, is found only in Fukube-ike. The reason why this species occurred in
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this pond is not known, but it is interesting to note that two species of desmids also occurred only

in this pond.
Table 2. Zooplankton in alpine lakes and ponds of Mt. Hakusan
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Acanthodiaptomus pacificus ccc * r r + C c cc + C cce
Eucyclops serrulatus * + C rr rrorr +tr
nauplii r CC =% r
Maraenobiotus brucei T ook r r r rorr r
Daphnia ambigua r C cc
Alona quadrangularis Tor % r T T
Chydorus sphaericus r + % I r + r + C + (CCCC C + r +
+

Rotifer (Bdelloidea)

rr: very rare, r:rare, +:common, C:numerous, CC: very numerous, CCC: exceedingly numerous
% : present but abundance is not known

Some notes on the species

Acanthodiaptomus pacificus (BURCKHARDT)

d

Fig. 2 Acanthodiaptomus pacificus (BURCKHARDT)
(a) dorsal view $ (b) dorsal view of leg 5 2 (c) ventral view of leg 5 3

(d) detail anterior aspect of left pods of leg 5 4 (e) segments 9 to 15 of
right antennad Tf) apical three segments of right antenna § (g) legd ¢
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This species is very widely distributed in the mountain lakes as well as in the lowland lakes
and ponds from Hokkaidd to KyGshi in Japan (MAsHIKO and INOUE, 1952 ; ITo, 1953 and KaDoTa,
1971). In the Hokuriku District, this species was occasionally found in some brackish water lakes
distributed along the coast of the Sea of Japan (MAsHiIko, 1955 and MasHIko and INOUE, 1952), and
also occurred in ponds lying on Midaga-hara Plain on Mt. Tateyama (TANAKA et al., 1975).

In the present study, this copepod was widely found in the lakes and ponds, and it was
especially abundant in distrophic waters of various extents. As pointed out by KapoTa (1971), this
Copepoda seems to be one of the characteristic species in alpine lakes and ponds.

The general morphological characteristics of the specimens collected in lakes on Mct.
Hakusan (Fig. 2), agree with the description made by Ito (1953). All of the individuals obtained
were markedly reddish brown.

Eucyclops serrulatus (FISCHER)

Fig. 3A  Eucyclops serrulatus (FISCHER) %
(a) dorsal view (b) genital segment with outline of seminal
receptacle and leg 5 (c) dorsal view of last body segment and
caudalrami (d) leg5 (e) terminal segment of endopod, leg 4
(f) connecting plate, leg 4 (g) last segment of first antenna.
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Fig. 3B Eucyclops serrulatus (FISCHER) §
(a) dorsal view (b) ventral view of first and second abdominal
segments with legs 5 and 6 (c) dorsal view of last body segment
and caudalrami (d) terminal segment of endopod, leg 4 (e)~(h)
terminal segment of exopod, legs 1 to 4 (i) leg 5 (j) connecting
plate, leg 4 (k) last five segments of first antenna

This species was-found widely in distrophic ponds, though its density was not so high as A.
pacificus was. MasHiko and INOUE (1952) reported that this species was found in two lakes in
Ishikawa Prefecture, Lake Ochi-gata and Lake Kiba-gata, and Kapora (1971) also reported that
it was found in Midori-ike on Mt. Yatsugatake. But in the alpine lakes of Hokuriku District, this
species had not been found till present surveys.

Some morphological remarks are as follows:
Female : Length 0.8-1.1 mm. Furcal rami variable in length, 3.8-4.8 times as long as wide ; outer
margin with lateral denticles (Fig. 3Ac). First antenna of 12 segments reaching beyond
cephalothrax ; last three segments with a narrow hyaline membrane (Fig. 3Ag).
Male : Length 0.7-0.9 mm. Furcal rami without lateral denticles (Fig. 3Bc), shorter than female,
2.7 to 3.7 times as long as wide. Distal part of first antenna as shown in Fig. 3Bk.

Lengths of furcal setae from the inner to the outer, the lateral and the dorsal, in both sexes
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are as follows:

I 11 I I\" \'4 VI

length ) ow  (a) (do)
Tonoga-ike I $ 1020 88 382 274 65 24 53 u
7N 740 73 485 295 73 41 48 u

Maraenobiotus brucei (RICHARD)

Only three adult specimens of this species could be obtained in Chino-ike, during the present
surveys. The specimens collected in Chino-ike, we identified as Maraenobiotus brucei because of
its morphological characteristics described below. But further study on the taxonomy of this
species may be needed.

Female : Length 0.45-0.50 mm. Body white in color. Anal operculum with 7 to 11 spinules (Fig.
4h). Post-ventral margin of anal segment with discontinuous spinules (Fig. 4i).

Caudal rami short, 1.2 to 1.3 times as long as wide, with group of inner medial and ventral
side of distal spinules (Fig. 4h). First antenna with 8 segments (Fig. 4b).

Leg 1 endopod slightly longer than or as long as exopod ; leg 2 to leg 4 endopods not reaching
beyond exopod segment 2. Legs 1 to 4 segment formula 2,2/2,3/2,3/2,3, apical exopod segment
with 5,4,5,5 spines and setae, endopod segment 2 with 3,4,5,5 setae and spines. Leg 5 basal

Fig. 4 Maraenobiotus brucei (RICHARD)
(a) lateral view (b) antennule and antenna (c) leg 1l (d) leg 2
(e) leg3 (f) leg4 (g) leg5 (h) dorsal view of last body segment and
caudal rami (i) ventral view of same
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expansion with 5 setae, exopod with 3 setae (Fig. 4g).
Male : Adult was not found.

So far as we know, up to the present there has been no record on the existence of this species
in Japan.

Daphnia ambigua SCOURFIELD

According to UENo (1959), this Daphnia is known as a characteristic species of alpine lakes
in the To6hoku District and Hokkaidé Island. In the Hokuriku District, this species was first
recorded by UeNoO and TANAKA (1960) to exist in the lakes on Mt. Tateyama, Lake Mikuriga-ike
and Lake Midoriga-ike, and according to TaNakaA et al. (1975) the daphnid also lives in the ponds
at Midaga-hara Plain on Mt. Tateyama. It became manifest from the present survey that the
southern limit of its geographical distribution was extended to the Mt. Hakusan region.

A general morphological characters of both sexes are as shown in Fig. 5. As seen in UENO
and Tanaka (1960), morphological variations of the species, especially in the length of the shell
spine, are very large irrespective of sex (Platell).

Alona quadrangularis (O. F. MULLER)
This species is generally regarded as one of the few Cladocera occurring in alpine lakes, and
it was found in such regions as Mt. Tateyama (TANAKA et al., 1975) and Mt. Yatsugatake (KADOTA,

e

Fig. 5 Daphnia ambigua SCOURFIELD
(a) male (b) female (c) first antenna of male (d) postabdomen, female
(e) postabdomen claw with basal combs
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1971). A few specimens, which are recognizable as male of this species, were found in the
materials collected from Hyakusho-ike and Tonoga-ike II on October 16, together with a small

number of ephippial females.

Some morphological remarks are as follows:
Length of well-grown female 0.80 mm, yellowish or brownish in color. The postabdomen is rather
elongated, and distal end rounded. On each side of dorsal margin of female with about 14
denticles and group of spinules on the lateral side corresponding to the denticles (Fig.6b) ; dorsal

side of male with spinules instead of denticles (Fig. 6c).

Fig. 6 Alona quadrangularis (O. F. MULLER)
(a) female (b) postabdomen %, with marginal anal spines (c) postabdomen ¢, without

anal spine

Fig. 7 Rotifer (Bdelloidea)
(a) lateral view (b) dorsal view
(c) ramate trophi

Chydorus sphaericus (O. F. MULLER)

This species is one of the most predominant
forms not only in alpine lakes but also in lowland
lakes and ponds, being found commonly in weedy
waters. In the present study, this cladoceran was also
found at many ponds, and it occurred abundantly
especially in Tonoga-ike I, where aquatic plants
grew thick almost all over the surface.

Rotifer (Order : Bdelloidea)

As the specimens obtained in the present surveys
were preserved with formalin, the ciliated corona.
which is an important character for identification was
contracted into the somatic cavity. For this, the
species name could not be decided, but it is certain
that the rotifer belongs to Bdelloidea judging from its
ramate trophi (Fig. 7c).
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Summary

A short account is given to the zooplankton of alpine lakes and ponds on Mt. Hakusan. Three
species of Copepoda, Acanthodiaptomus pacificus, Eucyclops serrulatus and Maraenobiotus burcei,
three species of Cladocera, Daphnia ambigua, Alona guadrangularis and Chydorits sphaericus, and
a species of rotifer are recorded in the present surveys. In nine lakes and ponds out of eleven, the
zooplankton consisted of 1-5 species, among which A. pacificus and C. sphaericus occurred most
widely and abundantly. In the other two lakes, located near the summit of the mountain, no
plankton organism was found throughout the present surveys.
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Acanthodiaptomus pacificus (BURCKHARDT)

Eucyclops serrulatus (FISCHER)

Mavraenobiotus brucei (RICHARD)

Daphnia ambigua SCOURFIELD

Alona quadrangularis (O. F. MULLER)

Chydorus sphaevicus (0. F. MULLER)
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EXPLANATIONS OF THE PLATES
Plate 1. Acanthodiaptomus pacificus (BURCKHARDT), A-D, (A) apical segments of right antenna of
male, (B) lateral view, (C) leg 5 of male. (D) last body segments. (E) Eucyclops serrulatus (FISCHER),

female ventral view. (F) Maraenobiotus brucei (RICHARD), young dorsal view.

Plate II. Daphnia ambigua SCOURFIELD, A-D, (A): male, (B): female, (C & D): shell spines of
‘females. Chydorus sphaericus (O. F. MULER) E-F, (E) : lateral view, (F): postabdomen.
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PLATE 1
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PLATE II
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