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I. InTrRODUCTION

In the present study it is aimed to reexamine the morphology and taxonomy of .
fossil estherids on the basis of recent estherids. For this purpose some morpholog-
ical and ecological aspects of living estherids in Japan were observed in detail with.
particular attention to their carapaces. An attempt was then made to apply the
results of these biological studies to the palaeontological study of fossil estherids.
from Inakura, Sasayama, and Kokura (Tables 1, 2 Figure 1).

II. MORPHOLOGICAL AND TAXONOMICAL STUDIES ON RECENT ESTHERIDS

1. Sexual dimorphism

1) Among the recent estherids distributed in Japan, sexual dimorphism in the
shape of the carapaces is the most distinct in Eulimnadia packardiana IsHix Awa, next
in both Lynceus biformis (Issikawa) and Leptestheria kawachiensis UfNo and indistinct
in Caenestheriella gifuensis (Isuikawa). The dorsal margin of the carapace of the
female is usually more arcuate than that of the male (Plates I and II). The. post-
erior portion of the carapace of the female is broader than that of the male. The
sexual dimorphism is probably related to the fact that the female embraces eggs
in the dorsal and posterior part of the body. In spite of such sexual dimorphism,
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2 Hisashi Kusumr

mmale and female carapaces do not remarkably differ from each other in the outline
(Figure 2).

2) Relations in size between male and female carapace groups were classified
iinto 7 types, as shown in Figure 35. The relation in Caenestheriella gifuensis from
‘the Nara basin is of the In. c type (Figure 3): the centers of the two circles, each
.of which is defined by size variations within each group, are not in the interference
.area. The relation in C. gifuensis from the Omi basin is of the Iv. a type: the
smaller circle lies within the larger one (Figure 8). The relation in C. gifuensis
from the Sasayama basin also belongs to the In. a type: the centers of the two
.circles are in the interference area (Figure 17). The relation in Leptestheria kawa-
.chiensis from the Omi basin is of the Iv. a type, but the relation in that from-the
-Osaka plain is of the In. a type (Figure 11, 14). Eulimnadia packardiana from the
:Saijo basin is very near to the G type (Figure 21). Lynceus biformis from the Sasa-
-yama basin belongs to the In. a type, in which the male and female carapace
.groups are a little different from each other (Figure 20). '

3) In C. gifuensis from the Nara basin the male and female carapace groups are
.clearly different from each other in the proportion of the preumbonal length of
‘the dorsal margin to the carapace length, while the two groups are not very dif-
ferent in the distance from the umbo to the anterior end of the dorsal margin (Fig-
-ure 5). In the same species from the Sasayama basin the sexual dimorphism is
-rather indistinct (Figure 18). The sexual dimorphism cannot be found in the spe-
.cies from the Omi basin (Figure 9). L. kawachiensis from the Omi basin and the
‘Osaka plain shows no sexual dimorphism (Figures 12, 15). Thus, it can not always
"be said that there is a difference in the position of the umbo between the male and
female.

4) The growth lines of C. gifuensis from the Nara basin were 20 or 21 in num-
‘ber in the male and 21 or 22 in the female (Figure 7). The difference in the
number of growth lines between the two sexes is also observed in specimens from
‘the Sasayama (Figure 19), while it is not observed in those from the Omi basin
«(Figure 10). The number of growth lines shows sexual dimorphism in L. kawachi-
ensis from the Omi basin, while it does not in the same species from the Osaka
-plain (Figures 13, 16). In E. packardiana from the Saijo basin the number . of
-growth lines of the male is different from that of the female (Figure 22).

2. Local variation

1) Recent estherids show no local difference in the outline of carapace as far -
:as the specimens examined by the present author are concerned (Plates I and II).

2) The largest individuals of C. gifuensis are found in the Nara basin, the
second largest in the Omi basin, and the smallest in the Sasayama basin (Figure
38). Concerning morphological variations in height-length proportion within one
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species, the relation between the specimens from the Omi basin and those from the
Sasayama basin is of the In. a type, while the relation between the combined spe-
cimens from these two basins and those from the Nara basin is of the In. b type.
Thus, even within one species the domain of variability becomes larger, if the
variations in various localities are taken into account. Variations in carapace
length are compared with one another among populations of the Nara, Omi, and
Sasayama in Table 6. Among 100 specimens from the Nara basin, the difference:
between the longest and the shortest carapace lengths was 3.31mm. The propor-
tion of this difference to the longest carapace length was 0.29 : 1. Of the same
species from the Sasayama basin, the difference between the longest and the shortest.
carapace lengths was 1.34mm, and the proportion to the longest carapace length.
was 0.14 : 1. The variability within a species seems to be affected mainly by en-
vironmental factors, as it was larger in the warmer region.

In C. gifuensis from the Nara basin the female is larger than the male. In the
Sasayama population, on the contrary, the male is larger than the female. There
is no difference in the Omi population. In Focyzicus mongolianus UENO collected
from North Manchuria, the male is also larger than the female (Figure 38). '

3) The ratio of the preumbonal length of the dorsal margin to the carapace:
length varied from 0.17 to 0.29 in C. gifuensis from the Nara basin, 0.18 to 0.28 in.
the Omi population, and 0.19 t0 0.26 in the Sasayama population. In other words,
_ the variability was 0.12 in the Nara basin, 0.1 in the Omi basin, and 0.07 in the
Sasayama basin, As the Nara basin is higher in average temperature than the Omi.
and Sasayama basins, such a result seems to show that the variability of the species
in terms of the position of the umbo is larger in warmer regions (Figures 5, 9, 18)..

4) The number of growth lines of C. gifuensis ranged from 20 to 22 in the Nara.
population, 17 to 20 lines in the Omi, 20 to 26 in the Sasayama (Figure 39). Ac-
cordingly, the domains of variability in the number of growth lines were 3, 4 and.
7 for the Nara, Omi and Sasayama populations, respectively. However, in the Sa--
sayama population there were three specimens, each of which had 20, 25 or 26
lines. If these three specimens are neglected, because there are only one specimen,
the number of growth lines varies in the range from 21 to 24 and the domain of
variability becomes 4 for the Sasayama population. If the species is considered
as a whole, the number ranges from 17 to 26, i. e. the variability of growth lines.
attains to 10. If two specimens with 25 and 26 lines are excluded, the variability:
is reduced to 8 lines. In L. kawachiensis from the Omi basin and the Osaka plain,.
the number of growth lines ranged from 12 to 15 and 11 to 15, respectively: the:
variability was 4 and 5 lines, respectively. Accordingly, when collection is made:
in one narrow district, the variability in the number of growth lines within one:
species is too small to be used as a criterion for classification of species. However,
when specimens are collected in some remotely separated areas, the variability of
the number of growth lines often becomes very great. This situation indicates
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that one species of fossil estherids collected in two different areas is apt to be
incorrectly divided into two species, unless attention is paid to local variation.

3. Individual variation

1) In adults of both C. gifuensis and L. kawachiensis which resemble fossil esthe-
rids, growth lines are distributed all over the carapace. In the umbonal area they
are narrowly spaced, while the intervals of lines are gradually widened towards
‘the places of about two-thirds of radial lengths. Then, the intervals become grad-
-ually narrower towards the margin. At the marginal portion of the carapace, 3 to
5 growth lines are particularly contiguous to one another. The Presence of these
-peripheral lines indicates the full grown stage of the carapace. It was often found
in C. gifuensis from the Nara basin as well as in fossil estherids that 2 or 3 lines
ssituated on the outside of the seventh or eighth growth line became contiguous. The
-umbonal area surrounded by these lines is the infant portion which grew rapidly.

2) The growing process of L. kawachiensis observed at a rice-field of Niki-
‘machi No. 269, Yamato-Koriyama city in the Nara basin is shown in a schema in
-plate VIII. The rice-field was soaked with water on June 1lth, 1956. As estherids
‘were found there on the 20th of June, it was certain that they hatched on a day or
-days between the 11th and 20th. The Present author collected them ten times
‘between the 21st of June and the 12th of July. Figure 40 shows the height-length
proportion of 10 representative specimens, 5 males 5 females, in each collection .
made every two days.

The largest carapace in the collection of June 21st was 4.2mm in length, but
“7.5mm in the collection of July 2nd. Therefore, the average growth per day seemed
‘to be about 0.3mm (Tables 7, 8, 9). The greatest number of growth lines was 9
in the specimens collected on June 21st, but 22 in those of July 6th. Accordingly,
-the average increase per day is about 0.86 (Fig. 41). Contiguous growth lines
along the margin of the carapace were found after July 2nd. In L. Kawachiensis
-the height-length proportion, spacing and the number of growth lines, and sculpture
iin the intervals of the latter were variable due to growth.

3) According to the present author’s observations in both the fields and the la-
“boratory, estherids can hatch once a year, But estherids appear twice in- rice-fields
-under the influence of cultivation. The first appearance occurs in the rice-nursery
:season in May and June, and the second does after rice-transplantation, which is
-performed immediately after irrigation of all the rice-fields. Therefore, it happens
‘that mature forms of the first group are coexistent with immature ones of the sec-
-ond, although the former are often killed by lime fertilizer, which is given to rice-
fields before the time of rice-transplantation.

Natural environments favourable for development of estherlds are temporary
pools, which are gradually expanded in the rainy season. Accordingly, it is no
wonder that fossil estherids in different stages of growth are found on a bedding
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plane (Figure 43).

4. Classification of recent estherids according to the carapace

1) The domain of variability in a species

As shown in Plates I and II, the variability in the carapace outline of a species
is very small. The sexual difference is not so large as to give rise to confusion in
identification of a species. The carapace outline is probably useful to the generic
or higher classification. When numerous specimens are examined, the domain of
variability in a species becomes more extensive. As shown in Table 6, in C.
gifuensis from the Nara basin, the smallest and the largest males were 8.3mm and
9.78mm is carapace length respectively, and the smallest and the largest females
were 9.56mm and 11.61mm. The difference is 1.48mm among males, 2.05mm am-
ong females, and 3.31mm in the species. The proportion of the latter difference to
the largest carapace length is 0.29 : 1. In the Sasayama population the difference
is 1.34mm and such proportion is 0.14 : 1. The domain of variability is narrower
in the Sasayama population than in the Nara. The sexual dimorphism of C. gifuensis
from the Nara basin is of the In.c type, that of the Omi basin is of the lv.a type,
and that of the Sasayama basin is of the In.a type (Figures 3, 8, 17, 35). Accord-
ingly, it is possible that the variability of the species takes the In.c type. The
points which indicate the height-length proportions are distributed generally in two
or three sectants (Figures 3, 8, 11, 14, 17, 20, 21, 36).

In C. gifuensis the proportion of the preumbonal length of the dorsal margin to
the carapace length (U/L proportion) was 0.13 in the male and 0.08 in the female
of the Nara population. 0.08 in the male and 0.11 in the female of the Omi, 0.08 in
the male and 0.04 in the female 0Of the Sasayama. This kind of proportion in L.
kawachiensis was 0.07 in the male, 0.08 in the female of the Omi population, 0.08
in the male, 0.07 in the female of the Osaka. Thus, variabilities in U/L propor-
tion are remarkably small (Figures 5, 9, 12, 15, 18).

The difference between the maximum and the minimum number of the growth
lines of the carapace in a species collected in one locality was about 3 or 4. How-
ever, it attained 10 in a species (G. gifuensis, for example) collected in various loca--
lities. Growth lines of the carapace in one species are so similarly arranged that
no local variations are found.

2) Boundary between two species

Growth lines numbered 3 or 4 in Eulimnadia braueriana IsHikAwa, and 4 or 6 in
E. packardiana Tsmgawa. Accordingly the difference in the number of growth lines
between these two species was 2 or 3. Limnadia nipponica Ismikawa, which belongs
to the same family with them, had 2 or 3 growth lines. Limnadia nipponica (about
8mm long) can easily be distinguished in size from Eulimnadia braveriana (about 5
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or 6mm long). The carapaces of these three species can hardly be distinguished in
carapace length and number of growth lines, if their size is neglected. According
to UENO, Leptestheria tenuis is somewhat larger and has more numerous growth
lines than L. kawackiensis, as shown in figure 44. These two species can thus be
distinguished from each other. ‘

3) Distinction of genera and families

Recent estherids of Japan can be classified into Lynceus, Limnadia, Caenestheriella
and Leptestheria types according to the differences in the outline of carapace, as
shown in figure 45.

Caenestheriella and Leptestheria in Japan are quite different in size from each other
(Figure 46). The relation in size between Leptestheria and Eulimnadia is of the In.b
type. This relation is closer than that between the male and female of Caenestheriella
gifuensis In.c type. Therefore, some other characters than size (height-length pro-
portion) must be taken up for their classification.

The umbo of carapace in Leptestheria is situated more anteriorly than that in
Caenestheriella (Figure 47). In Eulimnadia it lies near the middle of the dorsal margin.
These genera, therefore, can be distinguished from one another by the position of
the umbeo. , :

As presented in Table 11, growth lines are largely different in number among
the four species of recent estherids. No growth lines are developed on the carapace
of Lynceus, while a few are found near the margin of the carapace in Eulimnadia
(Figure 48). They are absent in the umbonal region in Leptestheria, while they
are present on the whole surface in Caenestheriella. Accordingly, these genera can
readily be distinguished from one another by aspects of growth lines.

Sculptures in interspaces of growth lines of carapaces are all alike to one another
at least in G. gifuensis and L. kawachiensis collected by the present author. That is
to say, in both the umbonal region and the peripheral zone they are radially ar-
ranged, and in the other regions they are reticulated. But E. packardiana are ra-
dially arranged in the peripheral zone and L. biformis are all reticulated (plate III).

Eggs of recent estherids are shown in Plate IV. Dried eggs of Eulimnadia are

quite different from those of the other estherids. (In regard to the fossil estherids
show Figures 23-34).

5. Classificatory criteria

1) Differences between mature and immature animals

The full-grown stage is usually indicated by a few closely arranged growth lines
near the margin of the carapace. Certain estherids in immature stages have some
closely arranged growth lines which outline the umbonal region.

2) Differences between males and females
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a) The dorsal margin of the carapace of the female is more arcuate than that
of the male. ,

b) The outline of the female carapace is a little more expanded posteriorly than
that of the male.

c) Sexual dimorphism in the height-length proportion of the carapace is found
~in some populations, although it is not always possible to distinguish the two sexes
by this character. ‘

d) The proportion of the preumbonal length of the dorsal margin to the cara-
pace length (U/L proportion) shows sexual dimorphism to some extent. But it is
often difficult to distinguish the two sexes by this character.

e) Sexual dimorphism can sometimes be recognized in the number of growth
lines of the carapace.

3) Classification of species

a) The four types in figure 45 are applicable not only to the classification of
species but also to that of genera or families. The present author thinks it proper
to divide Cyzicus type into three species, because three groups can be distinguished
from one another by the method illustrated in figure 37.

b) The height-length proportion of the carapace in the isolation type shows a
species-specific character. In the connotation type and the interference type it shows
cither species-specific character or sexual dimorphism. -

c) The variability in a species of the height-length proportion of the carapace
occupies about two sectants of the diagram shown in figure 36.

d) The position of the umbo is shown by the U/L proportion. Intraspecific
discrimination can be established by discontinuity found in U/L proportion. The
difference in U/L proportion between the male and female is small.

e) The differences in the distribution of growth lines may distinguish species,
genera, or families (F igure 48).

" f) Inrecent estherids intraspecific variation in the number of growth lines is
about 2 or 5 in number.

g) So-called sculptures on the carapace are of no use for intraspecific discrimi-
nation. But they are use for genera and families.

An application of these criteria for distinction of species must be more tolerant
as a rule for a collection in a larger region than that in a smaller locality.

III. EcoLoGICAL STUDIES

A. Habitats of recent estherids

The habitats in which recent estherids were collected by the present writer are
areas limited both horizontally and vertically. Nevertheless, the conditions of
habitats of the recent estherids which were precisely determined by the present
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author may be mostly applied to the other estherids.

1. Geographical environments

According to UENO, 5 genera and 6 species of recent estherids are distributed in
Honshu and Kyushu. As shown in figure 56, their distribution areas range from
5m above sea level in the Osaka plain to 260m above sea level in the Saijo basin.
Caenestheriella gifuensis which is quite similar to fossil estherids was found at a
height of about 55m in the Nara basin, and at the height of about 210m in the
.Sasayama basin. In short, the species is distributed so widely, although a more
extensive study will naturally extend the upper and lower limits of the habitat.
The locality of collection in the present studies is shown in figure 1 and Table 2.

The climate of the habitats of recent estherids is shown in figures 58, 59, and 60.
They occur from May to August when the temperature of water is about 15°C,
precipitation about 100mm, and sunlight at least 170 hours for a month. The
hatching season is about the middle of May in the Nara, Sasayama, and Saijo basins.
As shown in figure 56, the Sasayama and Saijo basins are higher in elevation than
the Nara basin. Temperature at night is much lower in the former two basins
than in the latter. In the daytime, water temperature at shallow and muddy rice-
fields is usually higher than surrounding atmospheric temperature. The bottoms
of the rice-fields are not so severely cooled at night as the surfaces. Estherids are
adapted to shallow muddy pools of water, which is about 10cm in depth; they cannot
live in lakes, ponds or deep pools. '

2. Nature of water

Figures 50, 51, 52, 53, 54, and 55 show pH-values and the amounts of dissolved
O; and CO. in water at rice-fields of the Nara, Sasayama and Saijo basins, where
estherids dwell. The differences in pH-value among the three localities were ne-
gligible. At rice-fields where aquatic plants grew, the content of O; was large in
the daytime, due to the assimilation of the plants, but it was smaller at night.

The content of O, was larger in the Saijo and Sasayama basins than in the Nara

basin, while the quantity of dissolved CO, was larger in the Nara basin than in
the others.

3. Soil

Figure 57 shows the result of particle size analysis of the soils taken from the
rice-fields where estherids are living. The soil was composed of very fine sand or
clay, except that of the Saijo basin, which was coarse.

4. Coexistent organisms

The food relation of C. gifuensis in the Nara basin is as follows:
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(Chlorophyceae)
Scenedesmus dimorphus
S. quadricauda -

S. obliquus
Ankistrodesmus sp.
Ophiocytium sp.
Spirogyra sp.
Tetraedoron sp.

(Dinoflagellata)
 Euglena spiroides »
FEu. SP. v e A 7
Lepocinclis sp. ‘
Phacus longicauda ‘

‘ P/l L] o N RETT ST A
Ph. pleuronectes
Chlamydomonas sp.
Trachelomonas volvocina
T. cylindrica

abundant

(Conjugatae)
Staurastrum sp.
Cosmarium sp.

(Schizophyceae)
Merismopedia sp.

Lyngbya contorta

~ (Bacillariaceae)
Navicula sp.
N. cryptocephala
N. pupula

- Nitzschia palea

N. sp.
Pinnularia sp.
(Others)
Pollen
Detritus

The food of C. gifuensis seems to be mostly -green algae or dinoflagellates. As

natural enemies of recent estherids the fol
their habitats,

Sternolophus sp.

Gambarotides japonicus

Eretes sticticus

Hydaticus grammicus var. nigrovittatus

lowing carnivorous insects were found in

Gybister tripunctatus
Gybister, larva
Cyprinus carpio

etc.

The other organisms found together with living estherids are as follows: -

Viviparus (Idiopoma) malleatus
Ranatra chinensis ’
Misgurnus anguillicaudatus
Mimobdella japonica

Branchinella kugenumaensis

Rana migromaculata nigromaculata

R. nigromaculata nigromaculata, tadpole
Culex sp., larva

5. - Life histories of recent estherids

Recent estherids usually hatch in rice-fields (Figure 61), except for goldfish

ponds in Yamato-koriyama city.
According to farmers in the Nara basin,

rice-nurseries are set up at the beginning

of May and the hatching of estherids occur in the middle of the same- month. In
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the Sasayama basin rice-nurseries are set up early in April and the hatching occurs
early in May. In the Saijo basin rice-nurseries are set early in May and the hatch-
ing occurs at the middle of May. C. gifuensis was discovered by a farmer on May
14th in a rice-field of the Nara basin, which was dry during winter. Goldfish
ponds at Yamato-koriyama city are mostly situated on the warm southern slope of
a hill: estherids hatched as early as in April.

- The life periods of estherids are artificially restricted to two-terms. ~The first
term is from early May, when rice-nurseries are set for transplantation in June.
‘The rice-transplantation is carried on in late June in the Nara basin, in late May
in the Sasayama basin, and in middle June in the Saijo basin. Therefore, the life
period in the rice-nurseries is about 40 days in the Nara basin, and about 30 days
in the Sasayama and Saijo basins: The estherids in rice-nurseries rarely survive
after transplantation, probably because of changes of the environmental conditions.

The second term is about 50 to 60 days since the time of rice-transplantation in
rice-fields. But the life period of estherids in rice-fields is often:shorter than the
first term, since they are killed by harmful fertilizers. The present author studied
the life history of Leptestheria kawachiensis in our laboratory in the season of 1958.

After water was poured into a tank which contained egg-bearing soil on August
7th, numerous estherids synchronously hatched. They were alive for 106 days
since their appearance on August 16th. Accordingly, it seems possible that the
estherids of this species are found in the southwestern Japan from early April to
late November, if the environmental conditions are suitable. »

B. Fossil estherids in the Inkstone group

1. Rock characters

The estherid-bearing rocks in the Inkstone group are papery shales, but they
‘happen to occur in massive shale, dolomitic or tuffaceous rocks;'and so on. Fissile
shale is a key to the presence of fossil estherids. As shown in Table 12 and Plate
IX, the fissile shale in the Sasayama Inkstone group was the alternation of thin
laminae which consisted of very fine grains of about 0.0083mm in diameter,
‘medium grains of about 0.0165mm, and coarse grains of about 0.033mm, etc. The
-estherids are embedded among the laminae.

In a section of fissile shale, 72 laminae or 36 cycles were counted in 66mm. In
the Inkstone shale from Inakura, 74, 85, 94 cycles were counted in 10cm. The
estherid-bearing bed of the Inkstone group of Inakura is 180cm in the thickest,
and in the Inkstone group of Sasayama is 150cm in the thickest.

2. Fossils

The following fossils were discovered in the estherid-bearing Inkstone group
(Tables 3, 4 and 5). ’
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1) Inkstone group of Inakura

(Plants) ‘ (Mollusca)
Brackyphyllum sp. ' Viviparus (Sinotaia?) onogoensis
Elatocladus sp. Kosavasur and Suzuki
Cladophlebis sp. . Sphaerium anderssoni (GRABAU)
2) Inkstone group at Jobo-gun, Okayama Prefecture.

(Plants) (Mollusca)

Onychiopsis sp. Pelecypods
Gastropods

3) Inkstone group of Sasayama.

(Plants) (Mollusca)
Frenelopsts sp. Pelecypods
Otozamites cfr. beani (L. et H.) Gastropods

Adiantites sp.

Podozamites cfr. lanceolatus (L. et H.)
Ginkgoites digitata (BRONGN.)
Brachyphyllum japonicum (Y oKOYAMA)
Elatocladus sp.

Cladophlebis sp.

These fossils belong to non-marine animals and land plants. The present writer
has not yet collected any marine fossils in the Inkstone group in the eastern
Chugoku. The plant fossils were found together with estherids in the same beds,
while the pelecypods and gastropods were collected in massive shale and sand-

stone above or below the estherid beds.

3. Environments of fossil estherids

It seems to the present author that the environments of fossil estherids were

similar to those of recent estherids. The habitat conditions of estherids are sum-
marized as follows:

1) Warm and humid climate.

2) Shallow fresh-water with muddy bottom.

3) Sufficient food supply and scarcity of natural enemies.

4) Drying of soil during winter.

The habitats suitable for propagation of estherids are pools of shallow water,
which are easily dried up. - Estherids are well adapted to such an environment,
owing to the following characters.

1) Small size of the animals.
2) Rapid growth.
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3) Spawning numerous eggs: about 350 eggs in Lynceus, about 200 in Eulimn-
adia, about 650 in Leptestheria, and about 4700 in Caenestheriella are contamed in the
inner space of the carapace of each dead female.

'
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1) MEHS 4 = cEHHFEOER

#kic & % & Conchostraca (K E H) It & ’é’ 3 & DIC D T, 18204 A,
BRONGNIART iC & 9 Limnadia [8%7: TOh - OREFTH 5, 1837 4 iz W. RUPPELL
IC& > T Estheria JR)37:TONT, WD TLA? 4 = e BICR BB L ABUED 1 = eI
IR@hHIcZ oNnic, UL Estheria &> 5 84133 Tic18304E1c ROBINEAU-DESVOIDY
k> THAEHDOBRIH I 5NTRDTENESBbIITH 3, 191541 E. DADAY
ic X v Caenestheriella 8337 T 51T Estheria Bich»H 0, ¢ OEOBRZIIEE L.,

BED 4 = e BORMEMN I 13, E. DADAY i€ X - T “Monographie systématique des
Phyllopodes conchostracés” DR 4T, 1915Ep 519274 T TIC 4 \IChz» THRE ST
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bHBETIZ 1895~1896 Fic A)IFRIMIC X 0, “Phyllopod Crustacea of Japan” D 3 %
T, Estheria gifuensis ISHIKAWA 75 &8 ol 5N CHAFED B4 4 = e EDSHAE 5
iz, WOTEFR=ICK 192744 “The freshwater Branchiopoda of Japan” % W4 &
Ny R ACHERYE 5> TI9364E1, BABMAED B, MEWE” & LTEAED
LOEBFESNTHRAR SNz, BECSOTREY 1 = cHOR - BOARR TR0 LB

DTH

%,

Family Lynceidae STEBBING

Lynceus MOLLER (Limnetis LOVEN, Hedessa LIEVEN)
Lynceiopsis DADAY DE DEES

Family Limnadiidae G. O. SARS

Limnadia BRONGNIART

Eulimnadia PACKARD

Limnadella GIRARD

Limnadopsts

SPENCER and HALL

Family Cyclestheriidae G. O. SARS

Cyclestheria G. O. SARS

Family Cyzicidae STEBBING (Caenestheriidae DADAY DE DEES)
Cyzicus AUDOUIN

Eocyzicus DADAY DE DEES

Caenestheria

DADAY DE DEES.

Caenestheriella DADAY DE DEES
Family leptestheriidae DADAY DE DEES

Leptestheria G. O. SARS

Leptestheriella DADAY DE DEES

Eoleptestheria DADAY DE DEES

bi)i‘@ﬂc%ﬁﬁé SNTLAHRENA 2O, BLUThs OEYREERETELER
DEBDTHB,

CRUSTACEA-BRANCHIOPODA
|

TaBLE 1. RELATION AMONG RECENT ESTHERIDS IN JAPAN.

—Anostraca

—Notostraca

—Conchostraca—

—Cladocera

—Lynceidae Lynceus Lynceus biformis (IsHIKAWA)
STEBBING O.F.MiiLLER
—Limnadiidae Limnadia -Limnadia nipponica ISHIKAWA
SArs-DApAY BRONGNIART
'—Eulimnadia Eulimnadia braueriana Ismikawa

PAckARD-DADAY
— Eulimnadia packardiana IsHIKAWA

—Cyzicidae Caenestheriella——Caenestheriella gifwmz": (IsHikAwWA)
STeBBING-BARNAD DApAY

—Leptestheriidae——Leptestheriella ——Leptestheria kawachiensis Uf:no
DApAy G.OSArs ‘
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1862#Eiz, T.R.JONESic L b “A Monograph of the Fosszl Estheriae” D BFEEE S
T, BRUDTEAS 4 = D TR T TLSE, JONES DI & » TR A ICHEE
FLEROSES D7, 19464Ei1CiE P. E. RAYMOND it & » T, “The Genera of fossil Concho-
straca—an order of bivalved—Crustacea” DFHILTI3@/As7T 5Nz, :

HOETE, 18MEBIIRRENIC L b, HERKED » 1 = eI Lo TRRE 5,
Estheria rectangula % 72T 57z, 192341 i3/NREBIC X D KRISEL »,  Estheria koreana:
& Estheria kawasakii $358Ht 5Ntz, Uh UL AR # 4 = O « RS
BI9Eid, 1942EL13K, IMREH—B XU Z DM TA L OWINIC L - TilEw Sht, 195441
IME—Z AT O EL1B3E T TOLMADER, L UBED A = e FHOHRZ 3L >
SO AN T OBfFEE KB+ SNz, (1954, Fossil Estherians and allied fossils.)

IR E—IT & 119534 % Ticindke & nutaw 1z i3, HE2E48E, FHEE
forma % &¢p399RICE LT3,

L LZzo#s vEo NI NOVOJILOV BXU DM T4, aE® W. T. CHANG 73
EiCk » CTh 5> OPFRIMkSEE ST, N. L NOVOJILOV &, /MAE—#ILBE# 4 -
= cFORIEEFRRE O/ 1954 Hig, FHEORMAERD LA 1 = 8%, LT
19564F 1T i3 Leaiidae % $B3EBA+ 5 iz,

3) RKOWISE

ILEH 4 = effb, BtEn4 b, $HETOPRIBIZEAEDRICHHESNTE
7. ELTHBICBOTERFRER» 4 = CHOBBEBNICEL SN TE L HT, &
U THIROTEIBIMREE b » THBORAEL Lz DIC L, HAEVEEIBROs ERETIC
WD X B/ Mo T, THHICHLBAOHAELNDIE A, BHOME, RER
MORAE EREB LT, ChdESEO%aEE L,

Ufets> TREKRDILE » 4 = CEDFEE, BtEn 4 = cEOSHD & 5 K582 Ytk
EZRELTORB 4D ERRLY, REFBRTERRLEAADT L, WL ELICIIH-
TREOH D, BRESFEOEELD L, RirEbnT5, THMICHEOLYE b B
BREX->THEPRIEZBZCENEL, ZODEYRKEOMIE»S S, THHEONHICHE
7% Eb S bEEMES L,

2. EE OB &

1046481 I L BUNESRRE S (B, SHIRTH R OBERED 5, B 8Tk - TIE
BN lbREE, SHRICE-> TR A s v EHEERE O TE D, DBEORAR
Bro@dClbA 4 o e ERFERE LR LIt - 12, EEISRVEEEOMEEK
K OIMTE I OFEETHABEB OB A 5 TLSE, 13EMich - THMER—HOBRA
JE# BLUBRILREABBOEFES X OHMEOTRE D ST T ez, AMICKORARE
oltan 4z e EOEMERR L, SROBEEFHE LI, = LTIBIHEICIIZDEAE
b TR 1 rFiCbic D IRFEAFEO/IME—~ B OmIEE % 5 7z, ZOICHROEEE
- ICHMED ARG 7 1 = e O BRI 195341 2 DD & LTHIRE vz,
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COBIFEAE LT $HER DEORMORRICEPHTE U, FEHEWNNBE D BAEE
T, LIRS E FEARE R ERATIC 2o TRT, BA « B - Jb3X « EHEORLE
# 4 = eIROERIC DL CEIEN AR 1OI1BIEDI2A Th - 1=, & T TEEZR, £
BEEDAFUIBE N4 2 e EOEA%Y D LIT LT, ZOREHEAENIBERZ b - THH
DAL T B EMNRORETH B LB, TSk TERAH - ZRAH « ATAH -
KETSEEF « BEILAHIIE T RBOBRAE A4 2 L FBELT, TORD HAEDTITE
fo, BIEY 4 = v EOBRRIMHECEOTOIRILZ OBHL L, FLBRELHEICELTD
RBRZCEMD, BENA  eERBRAHT OBOMHEL, SPIREEATRAE L, RE
BEROVE LRSI, UL UBEBISEE » 4 = v X EEREbO X > TREIE BT
{AIE R LTz, FRREBLRE- 2REHROEAORELL DL » TERBE LN,
Lo LETORESEGIFE LT, 1956EICHEH 4 = e EOAERENAR L HbE
THARTREO LA O RS EEICEIENE 5 J 55 DBt » 4 = e ORI
D1y BRAEBR TR UK., £ ORARENMYE L IR4ZE bbb THRILAN - IR
ETBIRBOEREELEDAZ), ZLUTEEN 4 = e HOROTERERAY « SR E
LD BT, 1999FCBECILAY 4 = e FUCHAER A2,

CDESICUTHEEOHEOEMNOE 1 RBEEN 1 = e FOBROMITELEREL LTOILA
#A = cFOFEO X VREBFEAELBELETHD, £ LTHAN A = e HORIRITERIC
SBTh, KVRULSDITECETH-72, B2IC3TES 4 = CRDEREIHTE
FE LTILAE 41 2 e BOEBRBEOMBPERS 2L Th-7c, UEDOHBND S LITfT
= 1 10EMIc b e B 7 4 = e FEPFROMRIC DL T CIKHET 2.,

3. = 22

ORI BT, EHRIAEH A = cFOWFEEEE L T cilE, £ LTI OB
DEEE D - T, RIB—EETEHE & WEE D1 20 e HFEARRO/MOE—BRIC T L, %
reEEMBIERICh 7 » TIRARBMAOMIEEE 51, ABERICH L Ca&ml s miaam
BENE OO RBREOSNNEEREE, B X UCEPEON S, S &RIRER S iEEE
Wik REREDNINEBRIREFICH LT, 22 LATELBLUET S, F1BEH 4
T ORI DL TRERAEO EFR =5, BIURBREHEBRAOT 2L, 4
TBREMBIEIC DL T RBR T FARFEOBRAMHEER S XCABEEOTT £1c L, 4 HBYy)
umﬁg%éwtémﬂbﬁ<$%$bkﬁéo%Lf%ﬁﬁﬁ-MNﬁ&-mﬁﬁﬁ-L
P BEEBIRICIE, FIRRZH « R E bICBHEAH LI SEREE 0T,
. REHHAETRBRBANALHERFTOMN BEERE, BLUHTGOTES B
iga@,EM¥K%,%EE%®%&K,ik@ﬁﬁ%ﬁ%@mwmﬁwruﬁm¢¥ﬁ&
%@H%@%&B&U%#@Kﬁﬁm,itﬁ%ﬁﬁ&ﬁﬂﬁﬁﬁwﬁwrﬁMt@?&i
B HRESIUREERBRERICN UEL S8 LET 3,

IHRPIEBICELT, FBAREECEOTROPELE LT KL RRAFR
22D, FAOWABOREAPEREDOHBICH LTHRHT 5. EEBFECOUEOHA
D—IRICARERIEFRE 2 FEAIT TR EE2EL BB LET 5,
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X RECENT ESTHERIDS

A ECOLOGICAL SURVEY
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Fic. 1. Map showing the localities.

1. {EREHA 8

BRI UCHA Lk HERBERBEOILE 4 © O, 1947 LUK 12 FIICEIE L
7cb DT, TOHBMBRRITROLEBDTHS.
1) FILESEET ERA (6, e

2) EWREATER (8, SRk

3) [RERHEIER

H  ERRMETRARTLS (B, T

5) RERZEMELN (HaE, MEs)

6) FWRIVNETAR GRS BAR KHEEA)
2. BMEHATEH

ERMBID2ELIE 8 I tc » TEEM U -TiEH 4 = v IO & A IETIEHIRIIE 2
#HOLBEYVTH 5, ' -
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Tasre 2. LocavriTies oF RECenT EsTHERIDS.

|77———-__  Recent Estherids ]
Lomalitiae—— e | ce L. k. ’Ep’ L.b. E.
Saijo basin—-Hachihonmatsu town ‘ | X ‘ \ 6.lggz30
Nara basin—Yamato-koriyama city | b l X ‘ X | X | 6.1 ?T;)f_il 8
Omi basin ——Kusatsu city \ X X ‘ |
Osaka plain —— Neyagawa city ‘ X ‘ X I
. 1957

Sasayama basin Sasayama town x l X 6.8-9

C. g. —— Caenestheriella gifuensis (IsHIKAWA)

L. k. —— Leptestheria kawachiensis UfNo

E. p. —— Eulimnadia packardiana IsHikAwA

L. b. —— Lynceus biformis (IsHIKAWA)

E. —— Date of ecological survey

B. % H

1. #ERONEEE

PEHKALA 7 4 = e FOBBUCHEAL SN T IERICRROL S 2D DH - 1.
D o HNTE '

2) BOKSE

3) WEDNE

4)  REAROE

5 REMEICRS>H3HH

2. REROFECHIT ZXRE

WD BVIRO S LT EEL TR 26EH 4 = TR, COREOEAEIC L - TH
T UMM RBFES P - o2 E BN S, L LESEOFEHEBETRE LS RIRRD &
SIREETH 3,

) BAXBORE

BORIEREASNDLECIZIERSTHS. MAED/ILAN 4 = e O X 5 ICEBICEN
TEHECAT, BHOEALEZERS & &iCiE, FOFETHELTHMBE L TH TBRECXS
XL, 4R ETREEY S LARIE, {barM1 2 eBHicRS9, Fomificd
AR OEATREERRINTOIHENALES VIS5 TH S, bbAHADTHUEAT
SPEMCHFEE L THRETE3306FZ0TH A O, FHEOTBRIEYRE LTRETS
PoIIRIE B 3L K OEERER > TREDBHEARITINETHA .

2) REARR .

EABA = eEHOL D ITHREREBEAIL LD, T0& EFRBRELbEDN
TWLThH59H, EBREDIAERTHIRO—EBERLNIEOP, HXDH->T1IHEIL
mmbmbw<<mctb,méﬁ#ﬁ%bfwt@,%m@ﬁ@&%&&ﬁﬁﬁwﬁbn
BRARTHOHEENZ .,



IEBE YA = EFHOFE 21

3) ZIRINER '

RIS AR, HBEATILAEILT 28481, EKELZEL L ORESPHREIRICLS
BEREDIERICL > TEETEEAIE0IHC ERBZIBREONS, BIRESEEOS
AKMHET%D&@b%E&Lfﬂbh%c&%%cD@%hévo

4 MR

IRE—RBES 1 = c HOHREHAR O NT, HHOFIEZ OMEICIERE S hicds
EERIALAESOFEBRRETH S, L LEFEORHRb, S0 /TS D385 2
ELCHREBINZTEELH 5. '

5 KEBRE ;

- A T EHOBICOLTOREBRE IS H T TRRD - TS, Likds- THAEILL
b DDA ESENSERREE LT E 0 Fbh B EREED D B, B

FA—HEEO RO FICEELTWAILAE 4 = ©FT, MEsERINhTL3H

20, MR ETOEETR—MEMIN SN TROLELES S b,

3. EEOHE

BERDITHL i<%&bt&c5@&af,ﬁ%@%k@%%ﬁ%ﬁ@bf,%%@ﬁ&
JOLZPOMICHT SN, TUUTOFEMICLEDONID LT RTHA D, EE
WHMCR L& S, B3 Y Sk 1 e SOBORENRICIARL SITH 5
HNTRELEEECHSTHOEREZBEL MiC L, chEHEEE UT{ABEOFEHICH
AL, EEOX S5 BEEDLTHRD S EERIL, CORDHAREOTENIM =
FHORBEZMO OB LT, TOWNTIE - BEER - FERBEELLNTRITEL
THOBSEBICELHOWEBNERL -7z, T LTCLVBERERTEELES B TT
FOWEILHPEYVDORLL I BN L. LTINS ORERD 5185 NI HFHAEE
Eﬂ4ztﬁwﬁmﬁaa&%ﬁot

&%%%i%205m155ﬁ$ﬂ4Itﬁ@ﬁﬁ?mm%bbwaﬁ4ltﬁ@&ép
WEEHEET B 10D, BN 4 = e HOEBENHEEAROEHEIK DL TT - 12,

1 BEIM = eBHOER L THEEE LTEMNEROLKBEI DT, MEEFRERED
“Climate of JAPAN, 1958” %% L7, '

2) HBEARELT « RERSCHELET, RSRESHAABITICBL TR, #4x
EEOER L T 57KHAT 24 Bifllic b 7o - T 1 BETEIC KR « KR « kD pH - O WEFEE-
CO, A Lo ~ste, T O L7 pHBIEICIT SZK KFEA + v BE HaER %,
O, %57ERIE WINKLER HBiC & 0, CO, BERRIFEIC L - 72, BERIC DL TIIHRAR
ﬁﬁ@@@&%DGE)C&afﬁﬁﬁﬁ%nw,%ﬁ&%@ﬁ%lE%@ﬁﬂ&fﬁ&%
ORI T T LS~z

CHSOBEY 4 = CEOERE, LR» 4 x cROBEREZHELTILE L 4 = cFO
EEBREAHEE L7,
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1. =R GERE

1) Caenestheriella gifuensis (ISHIKAWA)

¢ OFEIRI8BEICATITRIMC & » T Estheria gifuensis ISHIKAWA & LT fi#i& oo
HDTH2H, D Estheria DIBBZNBIKE L1L- fetewd, EEFRZIC KD C OEZE19154
12 DADAY 1T & » T TSNz Caenestheriella KRR LH O5NT:dDTHb, CTiEDDH
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(Ismikawa) from the Nara basin.
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Fic. 4. Sexual dimorphism seen in the thickness of the carapace of Caenestheriella
gifuensis (IsHikAwA) from the Nara basin.
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Fic. 8. Proportion of height to length of the carapace of Caenestheriella gifuensis (IsHIKAWA)
from the Omi basin. :
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(Ismikawa) from the Sasayama basin.
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Fi1c. 25. Number of growth lines of fossil estherids from Inakura.
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Fic. 26. Relation between L/H ratio and growth lines of fossil estherids from Inakura.
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TaBLE 4. THE STRATIGRAPHICAL SEQUENCE OF THE SAsAYAMA InksTone GRrouP.
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Fic. 27. Proportion of height to length of the carapace of fossil estherids from Sasayama.
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F1c. 28. The preumbonal length of the dorsal margin by carapace length of fossil

estherids from Sasayama.
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Fic. 29. Number of growth lines of fossil estherids from Sasayama.
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F1G. 30. Relation between L/H and growth line in fossil estherids from Sasayama.
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TabBLE 5. THE STRATIGRAPHICAL SEQUENCE OoF THE Kwanmon Groue.
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Fic. 31. Proportion of height to length of the carapace of fossil estherids from Kokura.
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Fic. 32. The preumbonal length of the dorsal margin by carapacc length of fossil
estherids from Kokura.
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F1c. 33. Number of growth lines of fossil estherids from Kokura
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F16. 34. Relation between L/H and glowth line in fossil estherids from Kokura.
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F1c. 35. Relation between male and female groups.
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F1c. 36. Distribution of variation-areas based on the proportion of height to length

of recent and fossil estherids.
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Fic. 38. Local variation seen in carapace length by height of Caenestheriella gifuensis.
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DERZBEMCELTTEMNEDO bDIREAREL, LFTHMNEBO DI E/NSTRHELT
DEEZTOREL, '

4) BREHOK

IREARDBIC BT C. gifuensis IO TZ DERFRES 5 LEIND L 5 ic, ZEE
HIEEIR20~22A T Z DRI 3 A, FEILAMEER1T~20KT 44, HILAHEIZ20~264T
CTERTH- 1, Ub UVBILZHEDDAH B LU26KB0% 1 BEOAD & AEBNT S
L2 ~2UATEZOERFERIZ AR EN S, Lichi- T 1B B 3 AERORESEORD
RREFBITIZIZESRLUAL AT I TH 5. REBOICE L TRITILAMBRD THRILA
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Number of growth lines

Fi16. 39. Number of growth lines of Caenestheriella gifuensis (ISHIKAWA)
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WS Th - 1o, 3HRESHDETHL S & C. gifuensis OFRDZERFABIILT~2644C D
foo TIOAR LY, LIEEKEG TH- 7k THERNT B E1T~24R L1750, TOHEHL 8
KTh3,

Ploc tpbilics 3 Lid, AR 1#BRIchL TRERRAR/MIBICE L
2D THRORFICIBEN LD, HEOHIRD O TRESHOZMICONTHET LI
D DERSE >N, BROBRBIERT S, Lk TILREOHAICREHMEICERTIERE
FTHORMNOEME LTRON ZAIREENH 5, '
3. fEHER ' .

BEH 4 = e O RERBICRONIBRICIROL S B EBRONS.

1 sicRonay, i, Ei
%Eﬁﬂﬁma@meﬁmm&%wﬂmlml&zmﬁwcik%G@wxwaB
NBEIIC, BE,ST~8KHP8~IKHD LA TREMOMBARICEE LD,
ZLTROBUTERLTOS, Chitk-> THICRRAHEOTAEN 4 x e DL AT
Rk L7 & 510, YAEM, N, BEMEIEELR. Lh LBRED & CpTRIEOLIE

TaBLE 7. GROwTH OF Leptestheria kawachiensis UfiNo IN THE NARA Basin.

Measurements (in mm.): —

I . : . Carapécc lengt}i
" Male . . Female
ates - T

iﬁ:?g;ﬁg Smallest Greatest . 513:3?55:12 Smallest - |- Greatest
6.21 17 3.526 4.085 23 L 2:924 4,128 -
6.22 13 ' 3.5% L4472 7 22 3.139 “4.601
6. 24 12 4.042 | '5.332 - 12 3.526 | .4.945 |
6. 26 10 3.913 5. 547 11 4.601 5.418
6.28 18 4.472 5.590 18 4,816 | 5848
6.30 15 4601 | 6149 | 15 | 5203 | 6235 '
7. 17 5.160 | 6.278 © 18 | v 5.461 7.568
7. 19 5,246 6.493 1 '5.461 . | 7.052 -
7. 6 2 5.418 6.880 25 6.192 7.396 .
7.12 2 6.510 7. 250 3 6. 520 8.000

' " Glowth lines

6.21 17 7 9 | e 7 9
6.22 13 9 11 Lgg il g 11
6. 24 S TR e 12 L2 10 12
6.26 » 10 1 13 S S B 11 .13
6.28 18 13 15 18 13 15
6.30 15 4 17 15 14 18
7. 2 17 15 18 . 18 14 18
7. 4 19 Y C19 11 17 19
7. 6 2 Y 21 25 Bt 122
7.12 2 19 .20 3 19 22
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BHHN B MEROHERBERT b O3 REABHE CKAEILT) © C. gifuensis & REEE
REDHACRONZDAETHE, L UROEBTRERSBELTLSC EIZE DML
DbDb, TLMEMELDLOMEICH, AL LRONIRRT, CORGOWHE
HEROODORIRELRTL. COMRKEYEEBTRDOY ZRENEHETH S,

2) BROREBRBIRONIER

BURVIIC/RL7c DI, 19 5 6 FEICZBEMO AT ANTEE 2 6 9 B#ioKET
#&7c Leptestheria kawachiensis DIREBEOBEIT 5. O KHIZ 6 BILEIC K% AR
T, 6H20HIK BULDTHA e ERFELTLADERE L, 6 82107 5% BIg
U, 6 AZZEUBIEFEAICEELTT7 B120 2 CI0E QLS TE 2, TH8BELI0ED 2
Blids 2o { BIRABROBAIC L > THE LD EBAZN 1L RS 25T, 7HI2
Bt - & 5L R2Mh- THERERFETE o o, FE LK DDA 305 {AiE%E
WHEL, €0 18Z2RIFVILICRE L,

BT RICEHHE C & OHIEER DR TREORA LB/IVER L, HA0KICEEE C &ic

( Date)
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F1c. 40. Carapace growth of Leptestheria kawachiensis Ufino from the Nara basin.

BNEBARE S O HESPLEHE 5 IBDEF 10 B> H/L OHZER L1z, EHOBAIRY
HERROBOIRAE, €L THMRZOR/MER L, HMEL7D26 AL S 6 520%
T@NE@®¢T$5ﬁ,6HHE@@bf@ﬁ%@%@k%éﬁ3~4mm?%?k@K
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7R2BITIE5~7.5mmIKEL, ChIUBRB REINMELTLEDTTE2BIAMN
FIZRA L UTOFTRIC A £ AT LU,
SR E CEE THREROBOMMERmER L DTH S,

{Date)
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Number of growth lines

Fic. 41. Carapace growth of Leptestheria kawachiensis U:no from the Nara basin indicated
by growth lines.

FIROD DI EREEORIIE LD TH 505, REHOF v & #ikRic b 2 EE O
Ze T, KEOBOERHOIS S 54k Ui b O O RERBEZE42MICR Lic, ¢ OERITR
FetE LB DD T, KELHDOMLSEELTWL &, D OFIIATH OFBEEAR X
D HINE B 720 LT, H5E L7 B TEAB LT 22, £RIOICR S &P VBESR
EMOBALTHEC Ehbh3, ;

KT IR VIR T & 5 ik s RiKic B LT 2R EZR A o hiswe, UL
DBTHBEEEEDEBDT, chdIREBRCBLTELIRR NI,

0 IR T LiclfERic H/L OloB/NETERRER LI, Thick-> Thy
5% &9 H/L o, BEROREICBLTEIZ R,
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F16. 42. Growth of Leptestheria Kawachiensis Uf:no by breeding.

TasLe 8. VariaTion oF U/L orF Caenestheriella gifuensis (IsH1kAwA)
FROM THE NARA BasiN THROUGH GROWTH.

Male Female
Dates ﬁzﬁt’gﬁ;}i Smallest Greatest ﬁgﬁ?j ; a(g Smallest Greatest
6. 21 17 0.180 0. 260 23 0.175 0. 250
6.22 13 0. 200 0. 260 22 0. 160 0. 240
6. 24 12 0. 180 0. 235 12 0.175 0. 260
6. 26 10 0. 195 0. 235 11 0.185 0. 230
6. 28 18 0.175 0. 240 18 0. 165 0. 225
6. 30 15 0.175 0. 255 15 0.170 0. 230
7. 2 17 0. 180 0. 215 18 0.185 0. 230
7. 4 19 0.175 0. 245 11 0.195 0. 245
7. 6 24 0. 165 0. 230 25 0.175 0.235
7.12 2 0. 200 0. 210 3 0. 185 0.215
TasLe 9. H/L or Leptestheria kawachiensis UENO FROM THE
NarA Basin THROUGH GROWTH.
Male Female
Dates -
Smallest Greatest Smallest Greatest

6. 21 1. 490 1.790 1.475 1.695

6. 22 1. 580 1. 705 1. 535 1. 890

6. 24 1. 530 1.795 1. 545 1. 645

6. 26 1. 585 1.700 1.410 1.725

6. 28 1. 485 1.740 1. 545 1.785

6. 30 1. 565 1.745 1.515 1. 755

7. 2 1. 600 1.780 1.630 1. 700

7. 4 1. 580 1.775 1.575 1.725

7. 6 1. 565 1. 780 1. 540 1.775

7.12 1. 665 1. 670 1. 530 1,735
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WK LBIEDOHRT, 7AIZADHRIELAFNSPLOTLORKXERIARTITHS. U
oz eTimTE3c &k, HL olte U/L otheER, RERBRERTEERCIIR
DT &, BOKREIEREBOBERERODHEHN, BLUREMRELD2LOKE
3320 RONBEHD, 14 = eHORERBERTEREBVB/ECLTH S,

3) bk & gtk HAE D AR

BREOKBEICEBOTIE, #4 x eBORERIABNIC 2HCTIENTRS, Fick-
TESII R B 28 BE BRE D2 SR TW AT, 58LE0»5 AEORLE56H
e FTHCAETTH 3, KOBRARICKSOPN THESTONS 6 A LR, 5, K
HOKEBSTEHBRIEZ 8 A TAETTH S, £ CHERIC B TRERBICERLT
Wit 4 T eEOREE, FAREBICHRE LY 4 e HodkEBitEd s L8H D85,
U LEBICIIBEEOMNBICAKEDOIEEARALTENE TIRAER L TORRESEZ LA
ETHRIEOLNB T EMBH0,

BREFETICBLTIE, BB IBMEEO» A BICRET 20T, FEBROLIIK
TR » TIEHE O HEB S AT 3 I >N TIHERSLLTW L T, BiFEED LD L,
WHHARED b D LT 2 LREZONB, COREE BkoIERO oA lld %
SHBOR—HEEICREE SEBEEE LTRON T XTI TH 5.

Trd.  hatching area ——————
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Fic. 43. Commensalism of adult and larva.

(b) BMEHA TEHEOBDER

)

1. REBEAOEBDEHER

BAEORES 4 = v FETRABTRBEONZ, “LFR=: BRW, MHE, 19377 ik
% &, Eulimnadia ®® E. braveriana ISHIKAWA & E. packardiana ISHIKAWA O 2 f& 720
<THb., TLTCCOMBEORICR SN 35003, REBOEY E. braveriana 13 3 ~ 44
T, E.packardiana i3 4 ~64 L5720 T, BIKR O 3RS S &, RERD
FMRHTHICLI~2KDEBBELIETTH S, THETTRILAN 4 = e EOSEOHE
#L T2 ERREETHS., BicABORD BB TH % Limnadia nipponica ISHIKAWA &
HBEULTH % & L. nipponica OF5ZEREHORIL 2 ~ 3K T, E. braueriana £ 0 2K E» Y
A1, D VHRIIRERORF I TEL S BRI s bRHMTHS, L LKRE
X%MNZ 5 &, L. nipponica 133 EHE1Z 8mm Th 3Dt LT E. braueriana 135~6mm
ThEhOMERENEDL 2AREENRD 5. _

ML B TRUED3FEE S ZLAL KPlR2 &L, LAV 4 = BT ELT S
Leptestheria % Caenestheriella €2 Tld, BATREX 1EB1IEOS ERESN TR
UT, ARATOBORKET 2 ENTERL,
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Leptestheria JRIC DT, EFFR=icihid (1940 : FEMEERE), A 20T

. ZEBMRNTRT X 1 L. kawachiensis &V & L. tenuis OF50sBEE LTAE L, REHRO

$d L. kawachiensis DJ5 35T LAHED & D T 12~15&K, AFEHED & DT 11~1547T

HBDICH LT, L. tenuis OITRM2TRDZHTH 2., Lich- TREBOBITE L THM
IKXlgh s,

O Male Eastern Leptestheria tenuis
LN Female Inner Mongolia
Q:eveee Male R ‘
)! .
Q Female Osaka plain Leptestheria
kawachiensts,
AN Male } Omi basin
H A Female
MM
6 F P Center of groups
e T T TN e
AN
A N,
a"’ / \\\\ ( ) "
5 VA g 4
/ ®aA
’ - H
/ 00, i
a | i ox 4 /
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Fic. 44. Difference of carapace size between L. kawachiensis U:No and L. tenuis (G. O. SARS).

Caenestheriella gifuensis & EUOMEEED Caenestheria davidi (SIMON) & % Wil LT % %
EEI0EDLEBDTH S,

Tasre 10. Comparison oF Caenestheriella gifuensis (IsHIKRAWA) FROW JAPAN
AND Caenestheria davidi (StMmoN) FROM MONGOLIA.

) Length Height
Species Locality Growth line
Male Female Male Female
- By M. UENO 11 ~ 14 7 ~ 10 . 15~16
g Nara basin 8.3~9.8 | 9.6~11.6 | 50~6.5 | 5.4~7.5 20~22
5.3 Omi »7 8.1~9.1 7.6~9.2 4.9~5.8 4.8~5.9 17~20
& Sasayama » 8.1~9.2 7.9~9,1 5.0~5.9 4.3~5.4 20~26
5 10~11 8.5~9.5 6~7 6~6.5 25+
s Mongolia
3 9.5 8
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INTHB ERBEEDSDRBOKRE L SNTREHROBBZ L EHER-> TS
BT, MRZOMITOHBTIRIZELEAEE SR,

2. RE - REBOER

AAEEHA# 4 = € 3D Lynceus biformis, Eulimnadia packardiana, Leptestheria kawachi-
ensis, Caenestheriella gifuensis D 4 i3, ZhEhBLFGENLZH0DT, ho5OEPE
DHERARBBCEDLSLH S5bN TR E0EDBNTHS,

1) # b7

BRI M CHES 4 = eFOBRONEERS &, CTRFRENTH S 4 D2OROFEIE
HBRICRT XS ICH L EHOMAEELEDL 5NB, 11 Lynceus B, 23 Limnadia 1Y,

Cyzicus B Type Cyzicus C Type

- SN
4 \\
i
‘\ /|
\ ,/
T —
SN -
Cyzicus A Type Leptestheria Type

F1c. 45. Carapace outlines of recent estherids.
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3, 4, 5% Cyzicus BT, 613 Leptestheria BTH 3, 15 4 DOEOMNIL, BitEH 4
TR, BoORGRLEHAD0C L, BPRORFIELE> T3, LAY 4 = eFDOH
BERZ L, BEALZNLOHOENLTH-> T, COHBTHEOREEL LTEHYRNTH
D, FIATBEOHBCHES KL,

2) K & ¥

HABRD X DI, BEEBEOHIKDNWT4HE HBHEICAH 2 &, REAMED Caene-
stheriella 38835 T/R U7 In. ¢ BT MEHEDBERIDS 5 H ST 5, Leptestheria 133
LAMERIv. a BITARSERERZ In.aBITh D, FERZMED Eulimnadia 1313 & A ECHE
T, WEHEMEOBIRIZIE & ATRDMEICGEY. £ LT Lynceus O MR B O BAZRIE In. b
WERLTWRS, TCTIASOREMLSHMII NS C &id, MDA & LT Caenestheriella
O&HicInc B THOMARIEAL T 38, ARICEEREOBERTIE Caenestheriella
& Leptestheria @ & 5 1€ 584 RBEEL 7o Is B bhid, Leptestheria & Eulimnadia O &5
T, THolfEDBRI D GBICEFTOLEEFZEO InbBAERLTW3bDbH 5, Lich-T
:/fL QOB T TRIEDZED, HOERD, REBEBIROBRIEZEDHLLRAT

S,

H
MM
r8 (o 6} Canestheriella gifuensis (Ismxawa), Nara basin
@2 e
Fae 5} Leptestheria kawachiensis Ueno, Osaka plain &
A ; ® oF %
7 g 8} Eulimnadia packardiana Ismixawa, Saijo basin J— ® ..“. ° “
W8 -~ I, $0gh o
K [*}] " @ i
g.‘ g_} Lynceus biformis (Ismkawa), Sasayama basin i o4 » o ‘..:.x & ;
B { ~Ce b i
s - ! 20 H
x -+++-Center of groups . .-.“ 3@%\@ : R
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Fic. 46. H/L of recent estherids.
3) BEOME

AT XL, BBRAM, ELAM, BIUBAMO Caenestheriella gifuensis © U/L Dk,
AN SROMKE TOEMEBELOLTH S, SHRODOOHICH T 2 £ iZ
Ro5Nn1ies, Leptestheria kawachiensis [T b FLAME REOFEIC 31> T HI 5 & 7%
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BENEEREQZEWL, Ui U Caenestheriella & Leptestheria & % Higi s 3 & Leptestheria
DI BBAOKBRAMCES C Ebh 5, Y s OFHTHRMOBAILBSAD
T, MOSIRDOIFHEAEL LTHO SIS ZDORENH 5., Eulimnadia © BRI &
AEBOERBROPINGEN, Licdi- T Eulimnadia & Caenestheriella % Leptestheria 13& &
OB B TIREPFHC B L TRICHRSFFIETH 5.

r % [ORTEE Nara
20 :‘ ,' % /ﬁ ‘ A Omi Caea‘testhcriella'
AN Y gifuensis
B A h \\ / \ ‘
- // \\ i \ g Sasayama
15— s\ @ - Osak ‘
% | A \ e Osaka Leptestheria
§ | / POAAN e Ve : kawachiensis
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olL f 1 T 1 T T T T T ] T Y 1 Y
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F16. 47. U/L of Caenestheriella and Leptestheria.
) |’ B &

BUNFRICR LI XD CBAERE A 2 O ABIC DL TRESOMEHB L TAH B &
PIRYDERPSLEDOND. 2ED 4 DOBBREBICBT 2BOREEL DL > TH5E
WKHEEL, ROSEHICRECHRNTH 3,

RITTRIT B B IREMRO DR 5 5 LEE4BRID & 51, Lynceus 1330 £HEIC 14
72 < Fulimnadia 330 B F KR SN, Leptestheria RBIAMEIC 1AL ThER
£MHICH Y, Caenestheriella 3FHROEHICFH LTS, TDLSIT 4203 REHDOT
HRNC B THHEBEASR SN S,

Lynceus Eulimnadia Leptestheria Caenestheriella

CoB

Fic. 48. Distribution of growth lines on the carapaces of recent estherids.
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Tasre 11. ComparisoN oF THE NumBER oF GROwTH Lines aAMONG Four
SpecIES OF RECENT ESTHERIDS IN JAPAN.

G d Number of Growth lines
enus and species Locality Male and
_ Male Female Female
Nara basin 20~21 21~22 | 20~22
Caenestheriella gifuensis Omi » 17~18 17~20 17~20
: Sasayama # 21~23 20~26 © . 20~26
By Utno . 15~16 )
Omi basin 12~15 12~15 - 12~15
Leptestheria kawachiensis Osaka plain 11~15 11~15 i1~15
By Utno 15
Saijo basin 4~6 | 5~7 4~7
Eulimnadia packardiana
By Utino 4 ~ 6
Sasayama basin None - None
Lynceus biformis :
: By Utno ” ”

5) R %l | ~
IREARDIIC R 51 2 EXIDRARE, ARATOEOH TR LAEEILLELY, B
FORAIE UTRBMIS 520055 5. Lynceus RAMBERT Eulimnadia 13 FHEHEIEHC
SHRTH & AMER, Leptestheria & Caenestheriolla VTR & M0 AT BUHIR To
LEMERTH 3.

(© {LBHATEHONE (FBR)

1. o 8 £ o B &

TEROBHIL, A7 M = cHOGE LT LIBE/D, WICRHED $ IHEEBEILA Ui
X DI BEEAEE-> T ICES,

1) REAROMKE

2) HHOEE

3) [EFEEORE

4) ZROEBDOESR

5 REOLRH

6) HHEREOME

7 BOERBICEBU B EEEM:

8) REROGF|HEEDODHLIHLE

2. % E OB D E R
LE» 1 = CFEOBEC BT, BEN 4 = CEOFEIC X - TE S h 355D E S
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WBELT, BERROEwEBBANS L. Chic LTHEED & - T 3 HERRO L
DTH A,

1) [LROTRNER

4 e FDXDICIRTSEE S » EWR, LALT2ICH> T, TrcibhibL
B HIREE 1S & DHERIC L - TERT 2 C D50, BROBRED, E550HMEHS
JENDSMb-> T BhEASICE, RIEKO 4ICRoN3 X5, A—oEtkE sbbhs
2HOBHBR BN TEACEIILTL XS BEEEEVITE., ThThOBRELRES
HELTA3E, TFROFABEREESNT, WIHOHHASMELTR 3008005
REFIRKD 3IcR o3 X 31T, RAARICAEST @Lb@f%fwé%Ammcmbbmﬁ
HhSENOHMEZALSCENTES,

2) MEOREAEDXE

BEH 41 = e HOEAICE, MHERICL 2MOERFBROINANEZL 50508, AT
KBRS HBE TR IS T K, BENSHIEOEREOEZIEMOEART C & ORIk
b3, LEOEIC DL TRA—MROMBNFHEOZEIC S, TA—HROBROEICD
FOEROIEAZEZR LI TR S, Ukdi- THE—HRO F—EHE TS HoiEHE
mﬁ§<m5ﬁ,ﬂﬁﬁ5ﬁokb,@ﬁ®5m5m5®ﬁﬁwu,ﬁ®ﬁﬁ§@®mmu
FLARALUTELIRIEFL S,

3) ILEREOTRR
 BONO 10k S, BO—WHRKLATLSE &, RO S IKIBEH#EL TUES
BUSCH B, BEOMBER AL LM, ThIZEIONO 2 0k 5 TR
FEOREROTIIN» SHEET 3, RAMEORERORADE AL, XD 3 D& S icH
B LT 3 RESOBREMOBRHD 2 KOMB TEHOEFHEIZ TS, EROELEE
HET B,

F1c. 49. Method of measurement of ill-preserved estherids.

4 K E B B

h A e BORREDERD DT, BORAUFICREROEBIEBLBFEL TR EL0%
B EBNE L, BENM 2 e HOREBBTAREDO O, L H/L OlkE UL O
HTHy, BT 2501, k&3, REFODHERR, RERON, KREKMICRONS
BB ETH B, cndOFET 32 b ONREEREEHET 2HEE LS,
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5) M #4 o HE E

a. ML O SEROEIMBE DI,

b. HEZEEX D EZDBOBITNO A0,

c. H/L ot BTEHOEAZR S BHEK, RECETHIES poHDNEC
Lk B, BAEBES A = CEOH SR 3 & RO TROBR CREROJSEIRR >
T, THBO In.cBLUTTHS, LikcdisCIsBOBHCTIEEATLL, €L
TTBEPABHEOEAIREEOSALH Y, AERNOHINOETHZC bbb, DY
BICHRED E L SBREOEELTHRIETE L,

d. U/L olt, 2% 0BEMOERELBEEL DT RO Dirs T3 BED LD
TRENEDL 22 & 0800, EHobronEEED U/LolkTii 1EELTOELEE
DIRR SN ZBEFNT bS8, REBEHPFED Coenestheriella gifuensis O X 5 1/ BAREICT
HostbohdBEELH505, BillZz2L 388 ICERZNBBHEEOENE S 0 iﬂi&@%
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Fic. 50. Temperature and pH at a habitat of recent estherids in the Nara basin.
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Fic. 51. O, and CO, contents in water at a rice-field and an irrigation pond in the Nara basin.
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LR URBKEDC O TREHREEIRZ « 77 v 7 b yik20TiE# HFEROE
SICk 5, | |

a. 19564 6 A10R ICHARETAIED Caenestheriella gifuensis (ISHIKAWA) DAER L TL>
7oK O FEEY O Plankton RIRO E BV TH - 72, '

- CKFOER LT AMET 25 299 1)
(Cyanophyceae)
Oscillatoria limosa Ghroococcus sp.
Merismopedia sp. Lyngbya contorta
(Chlorophyceae)

Scenedesmus quadricauda Pediastrum Boryanum
S. dimorphus Ophiocytium sp.
S. abundans Spirog yra sp.
S. obliquus Tetraedoron sp.
Ankistrodesmus falcatus

(Flagellida) .
Euglena sp. ~ Trachelomonas hispida
Phacus pleuronectes T. volvocina
p. longicauda T. sp.

- Lepocinclis sp. T. cylindrica

Ghlamydomonas sp.

(Conjugatae) |
CGlosterium sp. Staurastrum sp.
Cosmarium sp.

(Sarcodina) (Rotatoria)

Trinema sp. Trichocerea capucina

(Bacillarieae)
Nitzschia palea Surirella robusta
N. obtusa Synedra ulna
N. acuta Stauroneis sp.
N. ignorata Pinnularia microstauron
Navicula cryptocephala P. molaris
N. simplex P. interrupta minutissima
N. exigua Tabellaria sp.
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N. pupula Cyélotella Meneghiniana
N. affinis
: : (Nematoda)
Nematoda

LFEDKEICER U TUtc Caenestheriella gifuensis (ISHIKAWA) Of#EZ, HItEE%ES
WTLORIHERRIROEBYTH- 12,

(Chlorophyceae) |
Scenedesmus dimorphus A Opliocytium sp.
S. obliquus i Spirogyra sp.
S. quadricauda Tetraedoron sp.
Ankistrodesmus sp.
: (Flagellida)
Euglena spiroides Chlamydomonas sp.
Eu sp. A , ' Trachelomonas volvocina A
Lepocinelis sp. . v T. ¢ylindrica
Phacus longicauda Monas
Ph. Pleuronectes A
Ph. sp. A
(Conjugatae) ' (Cyanophyceae)
Staurastrum sp. - Merismopedia sp.
Cosmarium sp. Lyngbya contorta
(Bacillarieae)
Navicula sp. ‘ Nitzschia palea
N. cryptocephala N. sp.
N. pupula . Pinnularia sp.
(Others)
Pollen " Detritus

A...... abundant

LEOERIC L B &, C. gifuensis PR SFH AT OOR, E& U THEERELE
B TH - 7o, T UCTHRER - U8 REUSRR O h - 72,
b.  HAUN/MEP28TEHOKEICE WT6 A 6 RICHK LIRS N TS v 7 by
BROEBOTHo 7, COKEICB T Epistylis 5 Caenestheriella DEHCHEE U THLE
LT/, 22 T4 A25BICKEANTS B EAIICHRELIZ LD ETH B,
(Chlorophyceae)
Ankistrodesmus falcatus Scenedesmus abundans
Hidrodiction sp. S. falcatus
Pandorina morum S. maximus
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R

Pediastrum duplex var. clathratum
Selenastrum sp.

S. quadricauda

(Flagellida) (Bacillarieae)
Trachelomonas sp. Nitzschia palea
Chlamydomonas sp. N. sp.

(Cyanophyceae) (Rotatoria)
Merismopedia sp. Trichocerea capucina
(Ciliata) (Others)
Epistylis sp. Bacteria

c. FHARETFEO226FBHOKETIE, 6H6 BitKkEANIKEA,»S, B7HICIFEKLT
Lbntcdld, ROXIUT IV 7+ vdddhi,
(Chlorophyceae)

Tetraedron muticum
Ankistrodesmus sp.

Eudorina elegans
Scenedesmus armatus var. bicaudatus
Pandorina morum

(Cyanophyceae) (Flagellida)
Anabaena sp. - Euglena sp.
Microcystis sp. Chlamydomonas sp.

Oscillatoria sp.

ZOFLWKHTRZI v 7 iR, BEECBLTCLEBIBWTLEHTH» .
d. FREIPEO269FoKHEIZ, 6 ALIRICKEANT, 6 F2081T Leptestheria kawac-
hiensis DFELTR20%2FR L, TOREBEOBREEIKET, TO0RERIRO LS
@—Gif)c f:,,

(Bacillarieae) (Flagelleda)
Navicula sp. Chiamydomonas sp. A
irr # u[):.la (Others)

ztzs:c z.a *p- Organic matter A
Fragilaria sp.

e HAxeFOERLTHRROETHO6 BURICBTS27 77+ YRRODELBDT
Ho T, '
(Cyanophyceae)
Microcystis aeruginosa Oscillatoria sp.
M. robusta Lyngbya limnetica
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Anabaena flos-aquae Chroococcus sp.
A. circinalis '
(Chlorophyceae)
Scenedesmus quadricauda Pediastrum duplex
8. dimorphus Ankistrodesmus falcatus
Actinastrum sp.
(Bacillarieae)
Gyclotella sp. - Fragilaria sp.
Cynedra acus Pinnulaeia microstauron
Melosira granulata Nitzschia sp.
(Conjugatae) -
Coelastrum sp. Golenkinia sp.
Staurastrum sp.
(Flagellida)
Volvox sp. A Eudorina elegans
Chlamydomonas sp. Ceratium hirundinella
Pandorina morum :
(Ciliata) ' (Cladocera)
Epistylis sp. ' Diaphanosoma brachyurum A
» (Rotatoria)
Schizocerca diversicornis : Brachionus calyciflorus dorcas
spinosus
Diurella stylata Keratella valga fo. tropica
Filinia longiseta - Schizocerca diversicornis
(Copepoda) -
Naupliug Eodiaptomus japonicus
.b@bﬁﬂmawmék,E&M®77/¢r/mm®;oMQMwato
(Cyanophyceae)
Microcystis aelginosa Lyngbya contorta
Chroococcus sp.
(Copepoda) ' (Ciliata)
Eodiaptomus japonicus A (9995) Trichodina sp.

COCEPOELBETT v v OMRIE, BICE > TEIDSAZOESTHE. L
1o THA T eFHHERORAC BT, COMROBENCEEINZ C EBEIONS,
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f. KRMUTHHEOKBEICERLTHE L AD, C gifuensis DRt ZLONBH
RERBICBRO XS U HONRR LN,

(Natural enemy)

Sternolophus sp. - Gybister tripunctatus
Gambaroides japonicus Gybister, larva
Eretes sticticus . Gyprinus carpio
Hydaticus grammicus var. nigrovittatus etc.

g  RMESIUTASEDKEICER L Tk EYT, C gifuensis DIFEIS XCRMEEZ
SN BEYUNDEYRIRD L 575D TH- 1z,

Viviparus (Idiopoma) malleatus . Mimobdella japonica
Ranatra chinensis Branckinella kugenumaensis
Misgurnus anguillicaudatus Rana nigromaculata nigrom-
aculata
Culex sp. larva R. migromaculata nigromacu-
lata. larva
3. %k 7

BEHL4 e FOEB L THEEMIZ, BRATRIZEAEKAT, KERZL0cmHMN, b5
WIREZNUTTH B, £MOED, B TEFHEEAKBROBKIEETRII LS
H5, DEDHHREARCOKEBBICEZ 2L IBKRTH 3.,

4 B = _ o

B4 e HOEREHOBERIT TN BEETSH 5, BDEEOEFTPHILO b 2455
WRR B 5, KMNESUTHERITO # 4 = e EOER L TU>72 3 MR D K H @+ ki
FEDH OTEEIZESTRICR Lz,

2 ® W &=

REOEYOHHTERORRD 1 DERRDOEBNICRD 284S & LT, R AR
@ C. gifuensis DR LT 5 RERSEIELITS L FOKEE LD HFT, ©0HEE
ﬁﬁ@EQM®%§%w%¢6ﬁsamegagawmwfﬁvtoﬂg@%ﬁmxmfﬁ~
AL, ZEAMOAMEILTICL STHREICSLT2604bich v, BHEEIK BT
H160mE >, Ui » CRIRRME TR D OERLH 5.

W LI AL B OL09EHOKEIC ST, FrEEOBIFMAREOSc LA, 4
ASHCAHEREAZDD, 4BI0RCAHEE %I, 5H4ACAEMN 3 ~4cm KR
ElissitELtoReANl, TOCAHERA—EI I A 2 cEBRELTHIEITH
%, HAREERKOBEKRTHILES R2Z7TEC 2175 0%, AERIEZEORED v —HEHNRA
D F FE LU TIZAEIE > Tale, ZOHBRIC BT, Bk D{ELBOKEICZ S
AT eFRFBELBLELSICTLETHS, TOMRRZERBHATSH S, COHMOBRITER
HICH 4 = cHEBHRET D E, BELESEDOLTHEDT HORELZ I T LT 5L 05T
HRALZEBRIETRTEOCLETH S, COHBTOREDOIRICIE » 1 = eEDEIEK
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F1c. 52. Temperature and pH at a habitat of recent estherids and the vicinity in the Sasayama

basin.
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Hi D 5E,
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F1c. 53. O, and CO, contents in water at a rice-field and an irrigation pond in the Sasayama basin.
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3) KEELEH
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B4z eEOER LT KEOKRIZIZIZ 10cm ANT, BEERIELTHD, TOLHE

DR ORRESTRICR Uz, '
3. EIR ‘

FEILAHIC BT, BEMEY © KHAIC Caenestheriella gifuensis % Leptestheria kawa-
chiensis DSEER LTV 303, EHEOFBUCEITZ, BETHT B XCHATHERO®HN
HTH3. ¢ OHEIZIZITHRE 136" T, Ik 35° OHIRTH D, HEHK I7Tm OEFMIIL H
B OBEWEBERO 7 v 2 LICOKESFHELTR 3, < OHIBOASIREIIES 58. 59. 60
BICRL, ¢ OHRO 3 7 Fric B0 3 KEO S ORR O IGHEZEEESTRICIR L 72, :

4. KERFEEF

KL T, IS TR S 2Kmiz s h - AR o IR 0 BB [T
iz Leptestheria kawachiensis UENO 23HER LT3 C EMBAISH TS, O EEtohE
13K 135°38 THL#E 34°13' TH D, HEKEML SV OESEIIHETS 3.

T DHIR DR EIEISEIZEE 58, 59, 60 KD LBV TH Y, BREAHEDERIRLALRS
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HSTRICR L 72,
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Fic. 54. Temperature and pH at a rice-field and an irrigation pond in the Saijo basin.
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F16.55. O; and CO; contents in water of a rice-field or an irrigation pond in the Saijo basin.
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AOBELRIER I XL,
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LNRNTWLRBELLTHAD,

4) HEEY
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1 5 =

bE» 1 = e FEESOEEL, BEETHY, TUTEEALHIEEL - T3, Bic
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LBy, WEEOEEMUEY 1 = e ERBROFFL125< bic, BELEHROBEHT
B RBNPTOEEE - T3, BIURABBHOILAY 1 =« vt 5 OEHET,
f42mm, #t66. STmmo %D - THEEOMME L 30%E U S~s/ & DA BI2HIR L-.
CHNTHIRL &> 5 0131212 0.0083mm < 5L ORIEE 26D T, HRIZIEIZ 0.0165mm,
HRIZ IR 0.0383mm ONEDOHEER LD TH B, £ LT 66mm D FIC 72 OIEE)S
BAoN, TNORMNOEELMNOMEDEBEII->TED, K365 1 2 Vbl
ha, BREBOREIFILBVEEBRONEY, COHETHSE10ecmT 554 4 7 v
Wweind, MBRAEBOSILAEEED 320 TLS6~NTA3 L, 10cm it & 74.85.
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BI2IIMEECHE, CCTRAE» SN 2MOESChizo THEP ZKEDILA
HCURRESET, 2o 2michic - THEMEOEESS D, WEI{bA 4 =
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FanAd 2 eFesH BT O AR S FELTY 5, EMLREHE OB H TR THIC
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TaBLE 12. THickNEss OF LAMINAE IN THE ESTHERIDS BEARING SHALE OF THE
Sasavama Inkstone Grour.

5 2 5 2 5 2 5 2
2| 5% | @ |=z| BF e l=z| BE | @z B8z | @
el BZ g1 ° 53 e 5 2 (9 52 g,
7] = @ =] @ =] w =]
EEN ge, ge, ge
1 1] o069 | M [l21] o050 F |41] o33 c |e1] 0.2 F
2| 172 F | 22| o045 M |42 o083 F |62 116 M
| 3| 1.08 |ca)23| o.21 F |43 0.5 M 63| 0.33 c
4| 0.09 F 24| o017 c [#4!] o033 F | 64| 0.50 M
50 052 | M |25 0.33 F |45 1.82 M | 65] 0.50 c
6| 0.09 F | 26| 0.76 M [46] 1o c lles| o83 M
70 022 | M [27] 0.2 F |47 215 M |67] 0.58 c
| 8| 0.3 F | 28| 0.66 M 48] o092 c (6] o050 F
9| 052 | M [[29]| 0.33 F |49] 260 M |[69] 1.90 M
10| 0.83 F (30| 0.3 M 50| 0.9 c |70 o0.33 F -
J11| 0.25 c | 31 0.33 F |51 2.31 M |71 9.24 | M
12| 0.8 | M 32| 0.8 M | 52| 0.66 F |72 7.10 |c(Ca)
13 05 | c |33 0.17 F |53| 116 c
14| 0.50 F |34 o091 M |5¢| 0.9 F F'“g}’(‘)ggg;ﬁ; N
15( 0.33 c 3] o2 F |5] 0.9 M ) .
M...Medium grain
16| 05 | M [36]| 0.17 M | 56| 0.66 C 0. 0165mm ==
17| “0.36 F |37] o017 M | 57| 3.14 M || G.Coarse grain
{18} 058 | M 38| o0.18 M | 58 1.32 c 0. 033mm
19 0.18 F 39| 0.33 F [59] o0.83 M | (Ca)-Calcite
20{ 03 | M [[40] 107 M [60] 0.74 c

DRON, TOLIKIHBEAERTAmMOES ORERENER D FBRCBILLTNS,
DHO 5. S8MOBEEREMDT 5L, FThrd 1l moOBREE, £0kic0.1m OHEEE
ZE, Tohic0.2moBEE, £otbicibas 4 = vEREMILEE 5 {0 L 50mpE R
DB DOEEDITET 5,

EROMAGE D 4 = Fi% 5 CEERUEEOEETH 325 ¢ OHOES BB
Yo THhREYOEENRONS,

2. BEBEOLRB

) mMemaEs
B U7 &5 KBBARB TR, IEEE, SEgtERbTHTh- 2hBPitE



ItBE P4 = EHOBR 75

BEEICERE OO, ET2HELSIEAN 1 2 e HBEREONTE D, THOLEY:
HEH» 0 REEC, EROKEEOFOEEN > ZVROFMEBTLI, COTROILA
H4 = eBEHOEE» SR, PRTRS 38 TROEMILASEESI N,

(Plants)
Brachyphyllum sp.
Elatocladus sp.
Gladophlebis sp.
ban 4 = eFEEHRT 2EO ETORREERCE KA - BHEOBMILAEEEIC
EHLTw3, B RICIHWERD2EZFAELTL 3,

(Gastropods)
Viviparus (Sinotaia ?) onogoensis KoayasHr and Suzuki

(Pelecypods)
Sphaerium anderssoni (GRABAU)

g IR EEERIEEIT A ORARE R 5 R EIREEEF» 5 KA - HHobR L,
{VF Onychiopsis sp. 3R, Uiz,

- 2) BLmRAER

BIRAERTE, EMUo/As 4 = e FEROHBEEEEREE 5 1.5m 0RO
PWEHEAPICEECHEDICAZENRYT 3. HEERRORE U bOERA L, SEEREEET
DPATFEIL X > TRD DL 7.

(Plants) ,
Frenelopsis sp. CGinkgoites digitata (BRONGN.)
Otozamites cfr. Beani (L. et H.) Brachyphyllum japonicum (Y OKOYAMA)
Adiantites sp. Elatocladus sp.

Podozamites cfr. lanceolatus (L. et H.) Cladophlebis sp.

BB OREEEN SR, ZHANRE LELZTHELON T3, FIRAOEHKICE LTI
WaE L EET 2 RKEHCDRDILEY 4 = e FNFERE SN, SO TRMOHOEH >H4E:
ICZRH - BEHMBEHIN S,

3) WEEH»SEHShSILE

LIEOHIBESNC B THRAMTES 228, HARERD SENT 2I6E, EYILAE Sk
BELELONI A el AR - BEEOLERET, EHR T LHEEDOILRE
BOONEHOEFBL U LRI,

B. 3 < HFm
(@) RENMATEHRDEBRROBR

1. #h ¥ &9 BB &
SES6XICIRT &k 51T, Caenestheriella gifuensis ISHIKAWA) 1, Z2B2HTi3iEH60m <
5D ET AT, A TIS5m, ﬁmgi{ﬁftiZISm@E SOKHETELL /. RERHME
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FRBHE 5T B EI5MOBHEENSH 5, 2D IHMRIKR L IR S5h 5 X 5 iR
THOENSIEFObDIRE, T LTHKEEOE L DIRE/NUTHS, Lk LRERD
FR N EMBEARICR LB NEBOBRUZHO S OBBELE , RIERGIEOERAHED
b0, BLPVLOMNELAMETH 7. bEAATNIEITORRTIN S OHEMIIET
LU, THREENBRAC UTHHERALMORBOFHEEZL b LLFANE L, /HOH
EERBEICKRE B2 AN,

m
3o0qg~
= . s . Eulimnadia - .
= 34 27'N.L N .
- 260 M, H N _ s
= Hachihonmatsu town----sSaijo basin
K o caenestheriella
R 354’ N.L . Eulimnadia e
N 210M, H ; ~—
------- ma basin
200 - Sasayama town----Sasayama ba
_ caenestheriella .
- . Leptestheria . 351 N.L
* ~ 96M,'H
100 N—— . ~ .
B omi basin -cc-e-eeeme Kusatsu city
K - < caenestheriella o
. S N Eulimnadia -~ 34 38'N.L
- ® — - 55m, H
. 32 Nara basin---—-- Yamato- koriyama city
- 2
- © N . ° ’
| Leptestheria 34 47N-L
o e S5m,H

osaka plaip---Neyagawa cily

F1c. 56. Vertical distribution of habitats of recent estherids.

Leptestheria kawachiensis UtNo 3 AFRFEF T2 ifgik Sm, ZRREAMTIIiFR 60m, L
M TIiER 95mT, BEEII0mL 5Tk 5. Eulimnadia packardians ISHIRAWA i3,
KRIRSEEF Tifftk 5m, ZEAHT 60m, FEEAMT 190m 45 260m ichic-> THHEL T
%, TOEEZEL 255m iis 5,

Lynceus biformis (ISHIKAWA) i3, ABSEE TH#EH#om, Z2RA#MT 60m, % ILZH#T240m
T, TOEEEII2BM THb, DT EThhb LI, A—HEORENTHORFIR
HAREW, :

FRICKEHBRFAIZIBATIBTREREE LD HEETH 55, EE UTEAMOIEE LI
FMERONB DT ETH S, T URLAMTSHEOTHICIRR 51 5 03B -
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BHicRRonBH»EDZ ETH B, KESHCHT 2414912, BROFRELZT TR ATH
FHBBERALOLTHRZZESEBLRITESI,

2. [ BR & KB

ZRAMICBT 271 = e FEOEBHOKE L/kEIZ, H0RD XL 5ic, KB 10cm IS
DBOEFTRBERRBKEOTSLKRL D SR IMICEHLI LY, BIEE—HLTHE, £
e UTRIORE OEMTIREMIIKERE D KAESE <, WEIZMCKRIRO T H7KIER
LD HELE->TWS,

BILAMTD, HREMTOKBEOERWKEATIE, BEFRZKEREOTBEARL DRI
BB EBbhrd, 74 eBMKEOKR 20 PHKICERLTHINT, K&
10cm AN DEY, T UL TEMICLb L3 LSBEO ERT 3KHELIRTICELLTY
R LRBEESERAFHFO1DEEETHAD.

KICHA = O EKE - KBOHIBRZEIC DL TEL TS B &, HBHIKRT LIILH
4 = eFOEEMOTEREAMOEN D AFITHLARIR ZE EZEI T, Lk LBROK
BELCKHDOKEDZED, REAZHMEBUAMTHELTA T b ELIICELLED
Rohs. &R KBREO LI ICHELHW LYY, RBEEBZNEIRESIEL, REWER
Mic ki 5 1960 4 7 H27TH O4FRT 5 BEOAIRR 22°C Th - 7245, 7Kidid 22.6°C, BRI
23.0°CC, JBIRD—BE - Fo. A1 7 I 134181328, 5°C, KiR1324.5°C, JBiEI23.3°C
T - Tk, ThHEBROLKELBMIC T2 IREFHTHL 1 = v EHRIEMOEE
IA/I N, EERERICS > TRTC ENTE 3,

3. Kk =

PH BEREMLBUBHGTERAMO 1ZLALEE ST, 6~7 THBHEDO®RKTH B,
RICBRF LR 7 A OBEFRALB L TAH D E, 3L 6 AROTETIRS 345, FA—
B OREETI L 5K L BRE TR ELAEREHOOIEHICEL., Ch 3B
M HRIC LU T E D - e @LORERTH - 727255, 9 1D0EL OF L L K%E
ANcKkEZEDHT 3 L, BEREEZAEBLIFEAEE SR, 2hicH LTCO, D
BRIEZBAHBELEL, COBRICIBHERELTR, BHEEOENRELSBEEHT
RO EFRIE L CO, DBFRMBE L OIC, HREEOBEWEILAHM, HEEEHiTRas
IO DIBTRNE <, CO;, DIEHFERMD 1 EL I WBIBEESE SN, Lk L0
LTh CO I LTh, &hbOWEERET0KEICHER LTS Yok £90 FALER &IF
WVERE OBER, BLUEHOBLIRICEZRT AT LB TRESIL,

4. E 1

# 4 = e EEROZMOKHO HBORE ST ORHRIBEBOSIRICTRLIc, TNTH B LiE
EAEHRIBIRETH 505, HERAHIHNEWELETH S, T LTI O MHEAMITI
Eulimnadia packardiana ISHIKAWA 72 35EE LT3, G741 = e BUCELID Caenes-
theriella % Leptestheria 13 & { RSP v v b, WXELLBICAERBLTH S,

BELG LT, 74 2eics-> TREMICKEDETT 2 L E0RBOEFHTHY, i
BRAER U E SO NBFTEE-> T3, KREDETPREBBRICHLT, #4 = cHRE
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Y--~Yamato-kotlyama city (Nara basin)
%

- K---Kusatsu city (omi basin} ]
30} S....Sasayama town (Sdsayama basir}}/ \
S H---Hachihonmatsu town / \
- (saijo basin) / \
- N---Neyagawa clty (Osaka plain) / \
25 / \
™
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N
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— - - e —
(=] o o] (o] [}
o - o o o o °
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W

F1c. 57. Analysis of soils at habitats of recent estherids,

FIcd COEEELCULTEED LOSOTHEREZEI TEHA LTFRLTWLS, 20Xk
KIEBERRELBROBEETHI 74 = e FORBLELOEHRE LTHEHETDH 5,

5. %K i

BiEH 4 T e FOEE LT 3KEAOKRIZIZE 10cm BAT, BiciZbcmBl FTOEFHED
IROBDKBEOICFEELTHECEbR O, LELKBREORELHAKEIIBEAAD
Tl BRSO ERFERTEROL, KE20cm CbETEKHEICEEEFLEAERD
725720, CHBIFEHKINEL, FTEOOA LI A4 = it s » TKEDOKRBZ &3, £E
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ICARTYETH S EBLNS, THKBEOKREC EBKENBRHICEAUBOLEREEZDL 3T
ERXHILBDT, TOLIBEETROLROWIBEDECARIFATEA LTS,

6. £ F &£ ¥

BEHN 14 = e BOHFEML, #4142 e FOHEBIER24ME, 4 = v FEaESBKE
HEPE, T b MBARBERCOI TEZS, 74 = CEBREL TEFT B DICE
ﬂi%&fﬁ&%t@ﬁm—i@@ﬂﬁiéc%wa415ﬁEW%C<ﬁﬁﬁKEﬁ®
RBEYTH 05, HEEYPREED R EOHROBHOEILE & HIKE - TW L,
= e ARBBERFOERGICY L TREY T S, ﬁﬂ®k2@fﬁ®%mmﬁbféié
CHIEZ T 3 C Lot SN B,

195541 Z 7 SR B - 7o Leptestheria kawachiensis URNO O 444 PHSR 2 & i
FARENEO LM OKEIT, ThEh30LizEANTRE:, BHRMEKRS LD H, B
BIR1AEEL SWTIHREIRRELBEH LI, IRBDF v # LItk 2FA0BIFEOHEM
TlEE bR > THRA 7 EEd, BIELTTELOLTEABELTLE- 2, fAROR
B, REMEE L, BREBENZESEE TP O, LiTh 14z e HIIR
MNEBICEERTH 5T BB I B,

BB KR LD, HRAMPDRREE PHEFAMD» S # 4 = e FHOER L Tz
KEDRERE b Z - TKEIC AN, BEME LBEEY SN /B LOBE UkEDd LB
ZOKMEBOTKEAN, ZORMOINEMMELILLDTHS. C ORRIEE, KE
KEANB R DKEBSPRE 50T, BESHEENLFHOLDOTHY, Hik Rl
L7zle b KSR Uy SMEERBIRI U7e, UL LIRE L TREROBUZFEHO & 0
LRI S, REIRFHOEDIKL SNTNEhotz, THIBEITWEES OB
BIPHERRICERA L TR LELES S h,

(b) BEHSATERDEREH

. REDEH

1) fRINDOEH:

SIASEE AT H B 1o DI SBETH 3. BEBHICBLTHERIUBHIC B LTS,
SEFIRIE IS KENIC RN 5 4 = BIETE L0 LRI L- T3, T LTREIE
BUTKABELSHETEE5TH 2. HHBICBI 2AETHRIRICIEETRREET
BBECRE IS,

2) FEHEDZRMH
SN RSN B XS, HEEAMOXMOKBEERORSRIC DN TSEE, #4TE
TR0 5 B OVHKERY 17°C Th 5. IR TREEMEIC DL TRLES, 550
FKEO#BE 2 100mm 2L ETH 5, FE0RZEH OB BREEORKRETZR LI, ChTHR
5&5 12200 LI E LIS T B, 2o DABENEBELSERBERORHAZRELLT
W3 EEICH 4 e EFREDEABILLTNS, 2L T D5 DKENERSLtho B4R
NEEPATIRMEE EBICH 4 T CEREORMEE - T3,

COFEMICRIVS LBNEKEANS LML FET 2, LEOHCHPEINEE
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KEANTRETZ ETOHERE NS THS. BUBEHIO X D KEMNED L AT,
4 AEAICERBAEZDL>Th, W1 A% 5 A LATRHY EFRELBL, KMEILTET
126 8 20 BitkEANTAET, 6 HED 26 RICRERIZS ~9E2 23 IKRELE
Leptestheria kawachiensis #3680 7272 L { FEE L T le. ZHRO 7 1 = e HDFEER, FokE
@3, EEI L TRE6IRICR L.

e— Hikone (oml basin)

°Cc

30 O—-- Kashihara ( Nara basin)
L A~—Osaka (Osaka plain)A
o A—-—Hiroshima \

25| Hiroshimq) N
n delta \

20

15 |-

10—

5 —

(o] C 1 ] 1 1 { | { | i ] ! ]

L2 3 4 5 6 7 8 9 10 11 12 Months

F1c. 58. Monthly mean temperature in West Japan. (1920-1950)
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F1c.59. Monthly total precipitation in West Japan. (1920-1950)
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Frc. 60. Monthly total hour of sunshine in West Japan. (1920-1950)
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— == — —  Rice nursery period Inhobiting period

—————  Rice tield HHIHHHH Rice planting »

o1
E 4
U“’g ; | Leptestheria kawachignsis 1958 }
ElS ~~— From Nara basin 1954
£2t 5 . .

E‘R S [~ From [Nara basin |and Osaka p|lain 1954
Tl ~~ From Saij©¢ basin 1954
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F1c. 61. Inhabiting period of recent estherids in rice-fields.

RERIZBIE LT, REAMORMBILTOSRMIC B0 2 RIRERR TR, C.
o OERMIZHER 80~90m DOAEBILIRELD FEOHFEET, BRIl —HICH 2RI L 752
WEFITH D MEEORHTIZ S AILN3 L&RAMOKESTHALTLIE S ks e
TeBRICKEAN, BHHPHELEZANTLACHERIKTAE TS v 7 b v 2 8HEIE3,
CHNEFRIC T 4 = BB U RETEC LMD B, COBHIR4 B EDCAT,
HRETORELIDNITARL, #»4 2 vBBRET L EEOREZLEXTHOLTKERD
TOT, SROMRDFATLETSIE0->T, TPk LTRELEETDL, AKEANT
FERSHDBEITH B, '

BRESITOREDOHNC 2T I, AFESILTIHART 109 o Fic B8h SKMBA
STV 3 THBH, BEEBFEEPCOLTKFL TH L BELNZOHETS A4HIK
TwRRD N4 T e EBBEFREL T LIS TN, TOETRATHINERET
DFEEE—B LT 5,

3) FHEOEIK
HOLDPWILXBREEHPOENO R I b S WD, LT Caenestheriella 38 <
Leptestheria 13520 &5 Th 5,

RIC AN TN FEIGZ S T3, KABILTOSRHMD & 5 R HRIBFITO 4
ALAOFEAZELHEITNE, BHRATO S5 AhEoFEsE2HE 50, KEITKEA
N56 APHCAPEIMEL S, W4 2O EL - eIz H > THKNBASNETE
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HEZ LSO SREORIIIEITC X » TATIIIZIZ 3 McbT 5T 5,

WiT 1 DO 1 DOBFHTEI 2EYUEFKET 2 LS BB OWLTELTS S, Ol
RO & SR 1 EREMI L EFELRY., ATNRCERERRS, oARHEOHN
AR LGRS TIREIKEANDD, COREOWIRI Y A4 « v EHEFRE S 21T131R
MOTHEOINAEREIEZICRRTITH 5, HHEREFIMCH T LERE LB THE
W QESE L ERBTHOLRLMBELIC & B0, EFEOMHILETINEI 8MFHD »
4 = e EIORBEKMIC 5ALBICKE AN & T A% OH6[EIC Caenestheriella & Eulimnadia
PFEEE U Fe s 2O KB IZFeE Lo tz, TAFE» OHEMILTEATRICHU8H
DOKIEICKEANIZE T BHHS, 8 A 16 RICHNICFEAE LI - 72 2 [AD KT Leptestheria 23
FELTWLDOERRL, 253118298 7T 106 ARAER L7223, 1BEFA Uickilid
SIL 2 LT LIS fz, R X OBATHIRIEL TH D, 1957426 A 30 HicHHL
TSR U7 Eulimnadia D3Hds B 0% L DRTH - 1BINERL &, 1ZEAEDE
SOOI EBICIE., LichsTH4 = e EOFKERATNICKOAZRIHICK -
TAE»EFE LA THRET 308, A—OBHTR—FES2ELL EFET ST LIBELO
TREVLHERD. :

2 £EERD0%H

1) BRBRE

BEARAIZEE, iR « KR « KHE « HEEY - KB BEREKSLTORA = EFER
WX BEFITDDBTDNS,

SR L KB OBIRIZ AL TRADENHZIFIZRA U TH 25 5 JlICH L 2 BEIR I,
H 4 L eEOREHTH 3 5 ArhHoKENIZHEEAMTI6C~18°C THEHh5, TOD
FEL LT OMBOERTRROKELEL SN S, COKRIZIZIZION OFEHRETH 5
B, ZELIMOWVLSE5An5108 T TREFTEIHERTIY., KERBEROHE
W EAOERMETRD L VERIBLLITH B,

HEEIC DN TREEEY & REED O H 4 2 v HICET 32 E e BB, #4
T e FHER L TO L 1o KR EYREET, REEDBD L EBERIELT S, KR
431212 10cm BT S L OKHEICR DS S ERL, 20cm U EOBI TR LR o0
43, 50cm 2T &S HEITRRLC EMI, BLKERT /KT 5 & BOIF~BEIL
Tw <, .

ERRI—BICREDECAICERL, DEED L AL,

2) ATH&M:

ARICBT 27KAIR, »4 = eFoERCRIFHESEBEELAEH/L LS, LBLIDA
THEEICBL TS # 4 T e FO—RANFEIN LI TE L, ARNCERZHIKIL,
FRFERIETNEC EHH, BEZR, £RMTH, BERETS, KETH, #1xv
FOFIAZIFE T,

3. &£ 2 8 M
FROLSBEEICE T, ELIA 2 e ERBERICERTAEITEOETERRLTE
PNBCERTETH B, HHICHIRSEDI5ABDICDL 5N T6 AL S0 S HiEss
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WBEEN5, BHREAKRE LI 4 = e EoEEHRIZ40~50A8TH 5, EBICIIZES
TREDORABBELILEZDT, TT30~40EEL S5 THAS .

HEE# - e ARHTIIAKDSH 3 6 HHHCZ A5 8 A TFHL WX TE0~T0 B & % 3
S, BRTEBREELD, #4 c cBIREERARDEHOBAS, BEEHAINIZLD
TR E DI, EEHNRM AL - THRHEDE N 5 TH S,

195 6FICET 2FOMAETOMETIE, 5H28HICKEICKkEANTEH 7 HODH
FER» S 7TAITRICEMEZ T L TROBHEFESR O N, 195 8SEDORKERRASLT
i, AROE 518 A16A 25 114 298 & TI06H A DS/, C DT & THETX
2 &3, H1ICHREIORTROHN S 15 LIcBEROER %526 S R h 2 b BN
HFETEIDTHE0IC L, H2iRIARL LS AATRAIDESIENS ToE
FLELZENHTETH B,

L7edi-TH4 = e FoAEBHMIIE, fMIAL0hBAEREBATIZ4AMS1IBiIchT
BLEEZLTXN,

ST TIIMTICTE 2RO S ETHLLERL, WO KBEBRTNIETERL, 20
FERBAIC L EINTLELEDCETH B, %Lf%ﬁﬁr@*@f@ﬁ@ﬂf@,kﬁm
IS € T O BECHEORIIENT E - FET 22 L5 R i,&MLTmb&W&
WA ETOHERCSEHIBETH 2 5 Lo,

BHDOPIAETOIRIRIC X % & L. kawachiensis DHEIIHIBTIZ UHTHRRET 3 A0k
i, BRICBHLTIRZ 2 ~3mm T, &R 1L.5~2mm < 51T, REHIZS5~ 641
S5 TH B85 B 0.01~0.02mm < SO %E L2 T3, Zhhd 4 B RICEIRE
4mmm,ﬂasmmm,&gmlmm;aﬁmmo&wlmm@kégm%W@%%w®¢
KREBIk.

ARFHILTCOBIE T, 5168 C AHFERD Caenestheriella gifuensis 43, 12 B# O
28H Z HICREEATEMBR SN Ui, HTEIE WS ORELH RO 11, 52Tl
DEHOBREOPEAT2IETHTELEEDY, THRLECHEDb- TLAFETFELSOD
THb, DEOXRBHERTI Y, AR TOREIC X 23053 TIE, 19564E 6 A 4 HicH%
R.® L. kawachiensis 5318 B#% M 6 A 22 BT HATEIAR S tc, 19604E 8 A 1 BHicEIFLE.
D L. kawachiensis i1 2 © BT KA AN TIE 2 0 301013 135 E 5 mm, 355 3 mm
CHBWIKRE L, HIIRAIIESMEL SWHZ oh, 8H 3BTRS UE->T
i,

4. EH£ B BB

1) ﬂ@mﬁﬁ

# A eEOERE, BEICEARR SN, BROKERICS LTS KEDK S LA
BbbE25ADCE, KER2CMYUEDMOKTI ZIFHBEETIZEL., RICHEhOH 2
NS ELAMIZLERMBRONIIG, LichisTHA = e FOESICHISBEEE LD
DL, TRERLNBC LiL 3, '

2) SfERyBREE

FEELTL OB L 22 ETOMBENB 1 5 BURE WS EMICE DT, 14EMOMIC 1
T AGERTREERBSNE R EL DT LI D, COREPEDEELTHIRTSEL
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LTLAHEHBTHAS. ULhr LEOAMESHIS T SERBEMTS 5 & ARTARESHIRT
H5,

3) HEMNEIS

H 4 = eEOHFEEYT, HREYORZ B LURMOSRICEET 3 BHRIFEATH
3. 74 TeFORKMRPERIECKBFELEL TSN, TOERHEZW 3 INTESRSY
2, PIZARELEOKARTOERETRE, BULELORESTHONTCHEREWYW S I
WERIE - TLE D,

4) Zofho HIRESE
KECTBNTPHRIZEAE 6 ~T THBH, BMREPHT v Y OKBEIAEELTH 5.
BEERCBWTRPBEOGFHNEESDOSHTH S,

5) AILWERSE

REHEDS # 4 = e BIOERIIFREEZBEL TR E L biT, ZDERIHNEMZT
W32EHB0, A4 BRIV T3 LI BATHERERROLSBZ EBHT S
had., a) B b)) FAKREEE RICRESY F—w 97574 w58 OBIROMHR
c) MERoF®AH d) HBEOXH e BEOEL

WBELHLHA 2 eFOEBLTHIRREMT, 1960FCR I 1WULTER T
Wino fc, EHRO D DFBYEE LN TRRKEFEDLLRMBERICIZ LALEE > Tk &
L, AHATRBROERD 72D H 4 = cHIZEREOHB S o, COBEBMTIRONT
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ExpLANATION OF PrAaTE 1

Local variation of Caenestheriella gifuensis (ISHIKAWA)

(The background : section-paper in mm.)

A male from the Nara basin, on June 13, 1954. x6.

A female from the Nara basin, on June 13, 1954. x 6.
A male from the Omi basin, on June 12, 1954. x6.

A female from the Omi basin, on June 12, 1954. x6.
A male from the Sasayama basin, on June 8, 1957. x6.

A female from the Sasayama basin, on June 8, 1957. x 6.
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ExpranaTioN oF Prate I

Three species of recent estherids from Japan.

(The background: section-paper in mm.)

Fic. 1. A male of Leptestheria kawachiensis Ugno, collected from the Osaka plain, on June

’ Fia. 2.
Fic.
Fre.
Fm.‘
FIc. 6.
Fic.

Fic. 8.

11, 1957. x6.

A female of Leptestheria kawachiensis U¥ino, collected from the Osaka plain, on-
June 11, 1957. x6.

A male of Leptestheria kawachiensis Ugno, collected from the Omi basin, on June
12, 1954. x 6.

A female of Leptestheria kawachiensis Uéno, collected from the Omi basin, on June
12, 1954. x 6.

A male of Eulimnadia packardiana Isuikawa, collected from the Saijo basin, on
June 30, 1957. x6.

A female of Eulimnadia packardiana Isuik Awa, collected from the Saijo basin, on
June 30, 1957. x6.

A male of Lynceus biformis (Isnikawa), collected from the Sasayama basin, on

June 24, 1956. x 6.

A female of Lynceus biformis (Isnikawa), collected from the Sasayama basin, on
June 24, 1956. x6.
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Fic.

F1e.

F1c. 3.

Fic. 4.

Fi1c. 5.

F1c. 6.

"F1c.

ExpLaNATION OF PLAaTE 11

Sculpture of the surface of the carapace of recent estherids.

The central part of the carapace of Caenestheriella gifuensis (IsHikAwA), collected
from the Nara basin. x40.

The periphery of the carapace of Caenestheriella gifuensis (IsHIKRAWA), co]l‘ected

. from the Omi basin. x 150.

The carapace of larva of Leptestheria kawachiensis U£No, collected from the Nara
basin x 25.

The central part of the carapace of Leptestheria kawachiensis UEno, collected from
the Omi basin. x 70. '

The umbonal region of the carapace of Leplestheria kawachiensis Uéno, collected
from the Omi basin. x40.

The periphery of the carapace of Eulimnadia packardiana Isuikawa, collected
from the Saijo basin. x 150.

The umbonal region of the carapace of Lynceus biformi.\‘}(ISHIKAWA), collected
from the Sasayama basin. x 25.
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Fr1e. 1.
F1c. 2.
Fic. 3.
Fic.
F16. 5.
_ F1c. 6.
. F1c. .v

Fic.

ExXpPLANATION OF PraTE IV

Eggs of the recent estherids.

Eggs of L_ym'eu.; biformis (IsHIKAWA), collected from the Sasayama basin. x 200.
Dry eggs of Leptestheria kawachiensis UgNo, collected from the Osaka plain. x 1;65.
Dry eggs of Eulimnadia packerdiana IsHIKAWA, collécted from the Saijo basin. x 100.
Eggs of Leptestheria kawachiensis Uino, collected from the Omi basin. x 175.

Dry eggs of Leptestheria kawachiensis UENo, collected from the Omi basin. x 155.
Eggs of Leptestheria kawachiensis Ugno, collected from the Omi basin. x43.

Eggs of Caenestheriella gifuensis (IsHikawa), collected from the Nara basin. x 180.

. Eggs of Caenestheriella gifuensis (Isiikawa), collected from the Sasayama basin. x 160.
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Expr.aNATION OF PLATE V

Carapaces of fossil estherids from the Cretaceous Inkstone group at Inakura, Okayama

Prefecture, according to similarity in shape.

Fic. 1. No. 24, x6.
Fic. 2. No.73, x6.
F16. 3. No. 120, x6.
Fic. 4. No. 3, x6.

Fre. 5. No. 70, x 6.
Fre. 6. No. 30, x6.

Fic. 7. No. 25, x6.
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ExpraNATION OF PraTE VI
The Sasayama and Kokura fossil estherids faunas.

(Sasayama)
Fic. 1. No. 23, x6.
Fic. 2. No. 35, x6.
Fic. 3. No. 88, x6.

Fic.4. No.53, x6.

(Kokura)
Fre. 5. Euestheria kokurensis Kusumi, No. 1, x8.
F1c. 6. Estherites imamurai Kusuwmr, No. 32, x9.

Frc. 7. C Form, No. 9, - ‘ % 8.
F1c.8. C Form, No. 8, o .. % 8.
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ExpranaTioN oF PraTe VII
Surface sculpture of some estherids from the Cretaceous Inkstone group in Japan.-

Inakufa
Fic. 1, 2. No. 110, % 30.

Frc. 3. No. 14, x40.

Sasayama

Frc. 4, 5. No. 88, x40.

Kokura
Fic. 6. Euestheria kokurensis Kusum, No. 91, x30.

F16.7,8. Estlzen"tes tmamurai Kusumi, No. 32, x 70 and No. 92; x 30.
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ExpLANATION oF PraTe VIII
Carapace growth of Leptestheria kawachiensis UkNo from the Nara basin.  x 5.5.

Date of observation

FIG. 1. veooireee ottt et June 21
FIG. 20 vietoieee et June 22
FIG.. 3. vreeenrmeioessressetisetee e ae e e e e e s et n et ‘junc 2
FIG. 4. weoorrreee e et e e e June 26
FIG. B vvermeeeeueaonnneeossieasinreenireeaaeeens s R June 28
fm_ 6. evrnnnnns e R e, “ June 30.
FIG. 7. vevreeeeeeeeee et ain s et saeraes July 2.
F16.8. ovvivviniiinins ................................ July 6.
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ExpranaTiON OF Prate IX
Estherids and estherian shale of the Inkstone group.

Fic. 1, 2. Lémination of estherian shale from the Sasayama Inkstone group. % 0.65 and
x2.4.

Fi1c. 3. Estherian paper shale from the Kwanmon group (Kokura city). showing thc’
wrinkles by the secondary deformation. x 2.

Fic. 4. Fossil estherids deformed secénﬂarily in the estherian papery shale from the

Inakura Inkstone group. x2.
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