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Abstract. -Using a special chemical technique, four breeding sites of two brown frog species, Rana
amurensis and Rana chensinensis, were investigated on Sakhalin Island, Russia. They were living together

with other amphibian species under very different conditions. A puddle with Rana chensinensis larvae was

found adjacent to the Pacific coast with a salinity of 1.2%. The description of the mouth part morphology
was completed by SCAN-investigations on the micromorphology of larval teeth, horny jaws and the warty

epithelium.
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Introduction

In July and August of 1989 the authors

visited the southern part of the Russian

Far East island, Sakhalin. We found in

many places the only two ranid frog

species inhabiting the island, Rana
amurensis and Rana chensinensis. In

most habitats they coexisted with the

other amphibian species of Sakhalin

Island, Salamandrella keyserlingii, Bufo

gargarizans and Hyla japonica. The
latter was only found near Kostromskoe.

In other papers (Hermann and Kabisch,

1990, 1991; Kabisch et al., 1990) the

authors report on the herpetofauna of

Sakhalin Island. The present paper is

concerned with the life and environmental

conditions of ranid frog larvae. Some
micromorphological data for the species

diagnosis are presented.

Methods

Tadpoles of Rana amurensis and Rana
chensinensis were observed in many
breeding sites on the island. Some of

them were caught and fixed in 70%
ethanol. According to a technique of W.
Pietsch (Dresden) one liter samples of

water from four breeding sites were
obtained from: (1) brook in the city park
of Jushno-Sachalinsk (Fig. 1), (2) pools
near Pjatyretske with Lysichiton

camtschatcense as the main botanical

element, (3) pond near Kostromskoe with

Alisma orientate as the dominant water

plant, (4) puddle at the Pacific coast on
the Krilon Peninsula (Fig. 2). The water

samples were analyzed in the laboratory
of W. Pietsch. The fixed larvae (24

specimens of each species, representing

stages of the beginning of hind leg

formation) were also prepared for

investigation of their micromorphology
(for technique see Herrmann, 1989). The

preparations were investigated with a

scanning electron microscope TESLA B
300 in the Technical College of Ilmenau

(Thuringia).

Results

/ . Characterization of the Breeding Sites

The water analysis data of the four

investigated breeding sites are shown in

table 1. From this information it can be

concluded that the chemical nature of the

water bodies is very different. In the first

one, in a brook in the city park of

Jushno-Sachalinks, we found larvae of

Rana chensinensis in addition to those of

Bufo gargarizans. Rana chensinensis

prefers running water as breeding sites on

Sakhalin Island. The water can be

characterized as follows: slightly acidic,

oligotrophic, poor in humic material,
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FIG. 1 . Tadpoles of Rana chensinensis in a brook in the city park of Jushno-Sachalinsk.

nutrient poor, poor in electrolytes, rich in

iron, and of a low total hardness. The

only vegetation at the brook consisted of

some grasses and rushes.

The second water body was a breeding

pool of Rana amurensis. It is one of four

permanent pools near the Naitsa River in

the Pjatyretske River system. The four

pools (area about 550 m2
) are slightly

acidic, very poor in humic material,
nutrient poor and of a low total hardness.

In the third breeding site all amphibian
species living on the island were found:

Salamandrella keyserlingii, Rana
amurensis, Rana chensinensis, Hyla
japonica and Bufo gargarizans. Typical

species of the very rich vegetation of this

small pond (area about 80 m2
) were

Alisma orientate, Juncus bufonius,

Epilobium palustre, Oenanthe
decumbens, Phleum pratense, and
Equlsetum palustre. The water was

slightly acidic, oligomesohumic, rich in

phosphates and carbonates, but of a low
total hardness.

The fourth habitat was a very small

puddle (area 1.5 m2
) at the Pacific coast.
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FIG. 2. Puddle with Rana chensinensis larvae adjacent to the Pacific coast on the Krilon Peninsula.

Splashing salt water contacted this puddle

during the time of high tide. It was a

breeding site of Rana chensinensis. The

vegetation consisted of Lemna and
Juncus only. We found many pieces of

old wood in the water. The water can be

characterized as follows: slightly

alkaline, poor in humic material, nutrient

poor, rich in electrolytes and of a medium
total hardness. A typical feature of this

breeding site is the NaCl content of

1.2%. Because of the high content of

salt, the puddle can be classified as a B-

mesohalobien water representing the

upper limit of brackish water. The 24

larvae represented an earlier stage of

development compared to tadpoles of the

same species living in other breeding

places at the same time.

2. Micromorphology Investigations

The schematic drawings of the larval

mouth of Rana amurensis and Rana
chensinensis show clear differences in

their morphology (Fig. 3). With the

SCAN, the small conical teeth on the

upper and on the lower horny jaw could

be visualized in both species. In the

literature (Bannikov et al., 1977) only
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teeth on the lower jaw were shown for

Rana amurensis. We found 69-73 in the

upper jaw of Rana chensinensis and 51-

55 in Rana amurensis. On the lower jaw
52-54 were counted in Rana chensinensis

and 46-49 in Rana amurensis (Fig. 4-6).

The labial teeth were identical in all rows
in both species. Fan-like tips, 6-13 on
each tooth, could be seen (Fig. 7). The

warty epithelium around the mouth field

of the larvae consisted of a fleshy skin.

At the margin of this structure, labial teeth

have been found (Fig. 8). The epithelium
of the larvae was composed of hexaedric

or octaedric plate cells.

Discussion

Some papers on the effects of low pH
and other chemical variables on

amphibian larvae were published by
Freda (1986) and Freda and Dunson
(1985a, 1985b, 1986). A lot of data on
acid tolerance in amphibians are

summarized in the paper of Gebhardt et

al. (1987). The lowest pH tolerated by a

brown frog, as described for Rana
sylvatica, was 3.0. Other conditions

were observed by Freda and Dunson
(1984) in experiments with Rana
catesbeiana, Rana clamitans and Rana
pipiens in the laboratory. An increasing
of the external calcium concentration

extended the survival time in acid water

by slowing the loss of sodium. So it is

possible to survive in salt water under

special conditions. There was a

regulatory principle for the magnitude of

larvae populations in breeding sites with

such special conditions obtained by
Kovaltsyk (1981). The main factors

were acidity and the contents of cat ions

in the water. Another role was played by
the temperature of the water in connection

with the photo period (Dupre and
Petranka, 1985; Floyd, 1985).

The long days in spring and summer,
as typical of Sakhalin Island, enable the

amphibian larvae to develop under
extreme conditions. These are

characterized by extreme temperature
differences, reaching minimum and

FIG. 3. Schematic drawings of the larval

mouth parts of Rana amurensis (a) and Rana
chensinensis (b).

maximum values in very short intervals,

limiting the survival of larvae. The

opportunity to survive in salt water was
described for urodeles by Jones and
Hillman (1978), (Batrachoseps), and

Romspert and McClanahan (1981),

{Ambystoma tigrinum). In the papers of

Power (1937), Andren and Nilson

(1979), Herrmann (1982), Dunson
(1977), and Guix and Lopes (1989) some
anuran species are listed as breeding and

developing in brackish waters. Fljaks

(1985) recorded some brackish breeding
sites (1.5-9%) of Bufo gargarizans and
Rana amurensis on the island of

Sakhalin. Fljaks (1985, 1986) also

reported on the mortality of the tadpoles
of Rana amurensis and Rana
chensinensis on this island. He
observed the highest mortality in the first

stages of larval development: 18-73% in
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FIG. 4. Mouth parts of the tadpole of Rana

chensinensis (x 120).

FIG. 7. Labial teeth of the tadpole of Rana
chensinensis (x 2500).

FIG. 5. Teeth of the upper jaw of the tadpole of

Rana chensinensis (x 1500).
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TABLE 1 . Chemical/physical data of the breeding sites.

criterion brook in Jushno-

Sachalinks (1)

pool near

PjatyTetske (2)

pond near puddle at the Pacific

Kostroms-koe (3) coast (4)

PH 6.8 6.6 6.9 7.2

pV (KMn04
mgr 1

)

total hard-

ness (°dH)

carbonate

hardness (°KH)

nitrate

(mgl
1
)

sulfate

(mgl"
1

)

ammonium

(mgl"
1

)

iron

(mgl"
1
)

calcium

(mgl"
1

)

nitrite

(mgl
1

)

chloride

(mgl"
1

)

magnesium
(mgl"

1

)

CO2
(mgl"

1

)

Si02

(mgl
1

)

phosphate

(mgl"
1

)

lime

(mgl"
1

)

O2

(mgl"
1

)

residue of evapora-
tion (mg l"

1

)

residue of combus-

tion (mg l'
1

)

33.8

2.3

2.1

3.2

0.9

0.12

1.52

11.4

0.01

7.6

3.1

24.0

14.1

0.1

38.3

9.6

94.0

50.0

22.9

1.6

48.0

4.0

28.2

18.4

1.5



Vol. 4, p. 74 Asiatic Herpetological Research February 1992

be used for identification of anuran

tadpoles. Wassersug (1980) and Viertel

(1982) favored micromorphology for

taxonomic classification. The present
data support the necessity to add

micromorphological data for species

diagnosis in anuran larvae.
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