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The studies on the plankton in Lake Otori-ike are rather few, but recently Uéno
et al. (1959) carried out the studies in details on the fauna in this lake and its near
ponds in summer. The present author explains the results of his observations on the
plankton in the littoral region of this lake, and on Mollomonas species and some
other algae with an electron microscope.

The writer wishes to express his sincere thanks to Prof. Dr. Noboru ABE for
the kind guidance in all his studies, and his gratitude is also due to Mr. Shinten
TAxkAHASHI who helped in his collecting the plankton.

] . Ecological studies on the plankton,

1. Material and Method

Lake Otori-ike lies at the northmost position of the Asahi mountain range in
Yamagata Prefecture, and the longitude is 139°50’ (E), the latitude 38°22' (N), the
altitude 963-£3 metres, and the length of this lake is 1 kilometre the breadth 0.6
kilometre the maximum depth 65.3 metres.

The plankton were collected twice at 7:00 a.m. and 6:00 p.m. on July 29 in
1959 by means of the coniform plankton net of ordinary type, the dimentions are
* 0.3 metre indiam eter at the mouth, 1 metre in length, and the filtering cloth of the
miiller gauze No. 15 is used. For the quantitative examination, 1.5 litres of water
was scooped in a wide-mouth bottle by hand at 7:00 a.m. on July 30 th.

The plankton net with the rope of 5 metres was thrown toward the center of
the lake from the northern shore, and was towed horisontal in the layers of about
0.5 metre and 3 metre depth five times respectively.

The plankton were examined and counted by using an electron microscope
besides an optical microscope. Especially the scales and bristles of Mallomonas
acaroides were examined by means of the carbon replica method.

2. Result

The temperature of water, the plankton species and the number of individuals

or cell are shown in tables | -].
Fifteen species of the zooplankton, twenty species of the phytoplankton besides

* Contributions from the Laboratory of Applied Zootogy, Faculty of Agriculture, Yamagata
University. No, 54
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Table |.
Water temperature and pH value in Lake Otori-ike.
: Wea-| At |Depth| Wit
(1959) Time ther | (C) | (m) | (C) pH
July 26th * |14:00| fine | 261 0 20.4
27 th * pm,| fine 0 19.1| 64
1 184 6.4
3 14.6) 6.2
5 12,6/ 6.2
10 6.8 6.2
30 5.1 5.9
60 44 58
July 29th | 7:00 fine| 165 0 | 17.0
18:00| fine | 19.0, 0O 19.2
30th 7:00 fine| 160 O 17.0
%++(Data of July 26, 27 th) from Uéno (1959).
Table .

H®35

diatom were identified, and
among the rest, Chironomas
larva, Nematoda and Hydraca-
rna species were found.

The dominant species at
the littoral region of Lake
Otori-ike is Dinobryon cylind-
ricum, and in the zooplankton
Conochilus unicornis was found
dominantly and Holopidium gi-
bberum, Bosmina longirosiris and
Polyarthra trigla were rich, in

Number of individuals of Plankton organisms in all filtered water in the littoral region of

Lalke Otri-ike (VI-29, 1959)

Time 7:00 18:00
; Depth (m) 05 3 5| 3
S
S Sp. | Inds. | Sp. | Inds. | Sp. | Inds. | Sp. | Inds.
no. | no. no. | no. no. | no. no. | no.
Holopidium gibberum 1 4,200 1 2,600 1 50 0
Daphnia ambigua 2 168/ 2 1,200 ’ 0 0
Scapholeberis mucronata, 3 168 0 2 12 0
, " 4,000 1,800

Bosmina longirosiris 4 3000 3 {(600)* 3 62 1 {(200)*
Alona guttata 5 168 4 200 4 37 0
Fleuroxus hamata 0 5 + 0 0
Ohydorus sphaericus 0 0 b 12 0
Acanthodiaptomus pacificus 6 6000 6 1,400, 6 200 0

{adult { 0 { 200 { 0 {0

copepodid 600, 1,200 200 0
Cyclops vicinus o 7 + 7 12/ 2 200

Copepodid {+ {12 {200
Canthocamptus sp. 8 +
Total number 5,604 9,400 385 2,000
Euchlanis dilatata 7 ik 0
Polyarthra irigla 8 3,150, 9 {(%bzo(;g 8 600 3 {(%,(?0(;2
Synchaeta sp. 9 84/ 10 200! 0 0
Asplanchna priodonta 10 300 0 9 1,4000 4 600
QOonochilus unicornis 11 34,5000 11 96,600 10 3,400 5 45,800
Total number 38,034 98,000 5,400 48,400
Total of Zooplankton 11 43,638 11 107,400, 10 ‘ 5785 5 ‘ 50,400
Dinobryon cylindricum 944,400 538,000, 742,600 1,138,800
Tabellaria fenestrata 4,320 400 25 V2
Diatoms spp. 4,320 72,960 3,600 200
BMougeotia sp, 0 0 0 1,800
Micrasterias denticulata var notata 0 + 0 0
Chlorophyta sp. 840 0 0 0
Total of Phytoplankton 953,880 611,360 746,225 1,147,000
Chironomus larva o 1 + 0 0
Nematoda sp. 0 2 -4 0 0
Quantity of Plankton (cc) 1.3 2.2 0.1 0.3

*:-The number of individuals having the egg.
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the
two Microplankton species and

phytoplankton Diatom,

Rhizosolenia species were found
in abundance.

The number of species of
phytoplankton captured with
the plankton net was small,
but that of cell was extremely
than the
number of zooplankton.

The plankton showed the

larger individual

different distribution according
to depth and to time. At 7:00
a.m., Daphnin anbigue, Bosmina
longirostris and Adcanthodtapto-
mus paci ficus were abundant in
3 metre layer, and Holopidium
gibberum and Scopholeberis mu-
cronata in the surface water.
But at 6:00 p.m., these Crus-
taceans decreased extremely in
the surface water, and other
species except Bosming longiros-
tris and Cyclops vicinus disap-
peared from the 3 meter layer.

35
by Electron Microscope [[ —TAKAHASHI
Table II.
Number of individuals (or cell) of plankton organisms
per 10 liters of water in the in littoral region of Lake
Otori-ike (V]-30, 1959)
. No. of | No. of

Species Species | Individuals
Nauplius of Copepoda 1 7
Polyarthra trigla 2 442(40)
Synchaeta sp. 3 7
Asplanchna priodonta 4 7
Conochilus unicornis 5 174
egg 221
Total of Zooplankton 637
Merismopedia glauea* 6 80
Mougeotia sp. 7 409
Staurastrum sp. 8 27
Aphanocapsa sp. 9 7
Microplankton sp. No. 2 10 21,440
M. sp. No. 4 11 13,668
M. sp. No. 6 12 +
Dinobryon eylindricum 13 139,360
Mallomonas akrokomos 14 3,350
D, acaroides var, crassiquama 15 5,360
B, tonsurata 16 1,809
M, sp. No. 24 17 1
¢f. M. areorata 18 +
Synura sphagnicola 19 3,886
Rhizosolenia sp. 20 17,420
Labellaria fenestrata 21 70
Diatoms spp. 22 38,860
Total of Phytoplankton 245,745
Total of Zooplankton 5 637
Total of Phytoplankton 17 245,745
Total of Both 22 246,382
Phytoplankton in Total (%) 99.7
Hydracarina sp. 20
Chironomus larva 13
Nematoda sp. 7

The phytoplankton was found
in larger number in the surface
water at 7:00 am. and in 3

#++'The number of colony.

( )-*The number of individuals having the egg.

metre layer at 6:00 p.m. than the other layer respectively. (Table [)

From the material collected by means of the bottle, 4 species of zooplankton

> Table V.
Composition of Zooplankton in Lake Otori-ike.
Total of Forth| 7:00, 0.5m | 7:00, 3m |18:00, 0.5m| 18:00, 3m
_Species
% |ovder| % |order| 2% |order| % |order| % |order

Conochilus unicornis 85.00 1 78.00 1 875 1 588 1 905, 1
Polyarthra trigla 33 2 72| 3 1.1 6 104] 3 4.0, 2
Holopidium gibberum 320 3 97 2 241 4 09/ 6
Bosmina longirostris 29 4 07 b5 3.6 2 11 5 36/ 3
Nauplius of Copepoda 1.6 5 25 3 12l b
Asplanchna priodonta 11 6 07 5 242, 2 1.9 4
Acanthodiaptomus pacifious 1.0 7 14 4 1.3 5 35 4
Daphnia ambigua 07 38 04 6 11 6
Cyelops vicinus(copepodaid) 01 11 03 8 1.2 5
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and 17 species of phytoplankton besides diatom were identified. The individual number
of zooplankton is 637 per 10 litres of water and that of phytoplankton 245,745 and
the phytoplankton amount to 99.7%, Chrysophyceae 62.5%, two Microplankton species
14,29 and Diatom 22.8% of the total number of plankton. (Table )

The composition of zooplankton is shown in table [V. The order.of individual
number of Conochilus unicornis was the first in every cases but it's other species is
variable in the order according to time and to depth.

The microphytoplankton were obserbed with an electron microscope and these
electron micrographs are shown in plates | to V], and the morphological subject
on them is explained in latter part of this paper.

3. General consideration
1) The composition of plankton community in the littoral region of Lake
Otori-ike :

The number of species of plankton taken from the littoral region is 15 species
of zooplankton, and 20 species of phytoplankton besides diatom. The present data
differs remarkably from the results of Abe (1949) and Uéno et al. (1959), namely Abe
(1949) reported that 6 species of zooplankton and 4 species of phytoplankton were
collected from the littoral region, and Uéno et al. (1959) reported that 12 species of
zooplankton and 2 species of phytoplankton were collected from the pelagic region.
But the present author’s result obtained by using the plankton net is very similar to
theirs.

The present author found many micro-algae in the material of the bottle
sampling, but these micro-algae could not be seen in that of the net sampling
(Tables || and [[). This fact shows that such micro-algae as two Microplankton
species and Mallomonas species may over-flow with a pond water from the mouth
of the net, and also the greater part of the zooplankton run away when the water
is scooped into the bottle, therefore we must use both sampling methods, namely the
plankton net, and the bottle or pump sampling.

The composition of the zooplankton cnmmunity in the littoral region differs
from that of the pelagic region, though the dominant species is quite the same
species in both cases. And in the pelagic region, Conochilus unicolnis is the first in
order and shows 582%, and Crustaceans as Holopidium gibberum, Cyclops vicinus,
Acwnthodiaptomus paci ficus and Daphnia ambigua are main composers, and Rotatorian
are few (Uéno et al. 1959), but in the littoral region, Conochilus wunicornis is 85%
Polyarthre trigla, Holopidium gibberum and Bosmina Ingirosiris are main composers as
are shown in table |V.

The plankton community in the pelagic region consisted of all species of
zooplankton which are existing in every layer from the surface water to the bottom
of the lake. The author thinks, by examining the data of Yamamoto (1948) in Lake
Aoki, that the species found in abundance in the deeper layer of water of the
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pelagic region distribute toward the littoral region along the bottom.

In the pelagic region of Lake Otori-ike, the maximum occurrence of deantho-
diaptomus pacificus appeared in the layer from 1 to 2 metre deep, that of Daphnia
ambigua in the layer from 0 to 5 metre deep and that of Cyclops vicinus in the
deeper layer then 5 metres (Mizuno, 1959), but in the littoral region, they were
found only in small number. These crastaceans migrate up and down periodically
in wide range (Motoda, 1953), consequently they seem to distribute rather in the
pelagic region than in the littoral region in one lake.

The vertical distribution of plankton in the littoral region, in general, does not
appeare distinctly, because the stratification of environmental factors and plankton
are disturbed by wave and wind. And Yamamoto (1948) reported on the horizontal
distribution of the plankton, that the centre of the maximum occurrence was found
at different position in each species by reason of the influence of environmental
factors as wind and sunlight. In Lake Otori-ike, the distribution of plankton in the
littoral region at 7:00 a.m. is similar to that in the pelagic region in the after-noon,
but at 6:00 p.m., the crustaceans seem to have migrated to other parts of this lake
by above-mentioned reasons.

2) Productivity of Lake Otori-ike:

The number of plankton in the littoral region in summer was culculated at
247,000 per 10 litres of water. As compared with the number of plankton of other
lakes in this district in summer, the total number of individuals of plankton in Lake
Otori-ike is 1/4 of that of Arasawa-dam in 1957 (Abe et al, 1960), and 1/10 of that
of a ditch of Tsuruoka Park (Takahashi, 1957), except Mallomonas, Synwre and
Microplankton species in both stations. This fact shows that Lake Otori-ike belongs
to the oligotrophic type as was pointed out by Uéno (1959).

But on the other hand, the number of cell of the phytoplankton as the primary
producer in the littoral region was larger than that of the pelagic region (Uéno,
1959). That fact may show that the water of the littoral region contains more
abundantly the nutritious matters than the pelagic region in this lake.

3) Relation of the plankton in Lake Otori-ike to that in Arasawa-dam :

Arasawa-dam is connected with Lake Otori-ike by the River East-Otori (Higashi-
Otori Kawa), and lies 19 kilometres lower than Lake Otori-ike. The plankton of
Lake Otori-ike are carried into Arasawa-dam. In comparing the plankton in Arasawa-
dam during three years (1956-1958) (Abe et al. 1960) with that of Lake Otori-ike,
the results are as follows: a) Hollopidium gibberum disappeared on the way of
migration, because this species was not found in Arasawa-dam from 1956 to 1958.
The present species is abundant in ponds or lakes in Europe which have little calcium
concentration (Uéno, 1938), and in Japan this species occurs in Lakes Tazawa, Oze-
numa, Akimotoko and Kizaki (Kokubo, 1944), and is not nearly so common as
Acanthodiaptomus pact ficus, Bosmina longirosiris and Cyclops species. It seems that the

405



38 W AR E () $3% H35

present species was destroyed on the way of migration owing to its characteristic
structure of body, or even if this species had arrived in Arasawa-dam, it could not
have been alive in this dam for the reason that the water poured into the dam was
turned into the unsuitable condition, though the auther has not yet undergo the
chemical analysis of the water. b) Daphnia ambigua, Acanthodiaplomus pactficus and
Conochilus unicornis decreased gradually, c) Bosmina longirostris has increased and
become the dominant species since summer in 1957 in the dam.

| . Morphological studies of iVlallomonas species and

other algae of Lake Otori-ike,

In this part, the author tried to explain the results on the morphological
observation of two Mallomonas species, Rhizosolenia species and two microplankton
apecies in the materials from Lake Otori-ike by means of the electron microscope.

These electron micrographs are shown in plates | to V.

1) Mallomonas acaroides var. crassisquama (Plates | -1, figures. 1-19) Cell is oval
and 10¢-17.6¢ in length and 8g-15.4¢ in breadth., The scale belongs to “Tripartite”
group, and is 4u-7# in length, 3.5¢-4.3¢ in breadth, that shape is oval to elliptical,
and some of them are comparatively rhombic.

The apical scales have the cristated edge at a half side of the dome, and this
edge is made of the ridge which divides the shield from other parts. And in the
other half side of dome, there are a number of minute teeth, and on the dome a
number of papillae are found as is shown in figures 2 and 5. These scales are rather
rhombic (figs. 1-3). The body scale has not the cristated edge, but has the considerably
raised ridge and well-developed V-rib (fig. 5). The inner side of scale is flat, the
cristated edge is thick, The dome is hollow, hemisphere, and projects obliquely
outerside (fig. 6) as was pointed out by Harris (1953) on Mallomonas teilingii, The
body scales not bearing a dome at the posterior portion of cell are smaller in size
than the other body scales bearing the dome.

But these scales have small number of papillae on the portion of dome as is
shown in figures 7 and 8. The rear-end scale is asymmetrical, smaller than the body
scale, and some of them have a spine projecting from the anterior part of rib
(fig. 10).

These scales, except some of rear-end scale, have a well-developed mesh pattern
on the shield, and radial straight ridges on the flange. These characteristic structures
of scale agree closely with a diagnosis of Asmund (1959), except that the dome
has a small number of papillae. But the present species in Lake Otori-ike is shorter
in length and larger in breadth of cell, and also the dimensions of the scale are in
the narrower range than that of diagnosis.

The bristle is 8.64-32¢ in length, all of them are helmet type. The distal portion
has the particular structure, which is very complex as is shown in plate [[. This
portion is seen as two teeth when using the optical microscope, the present author
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examined the distal portion using the carbon replica method, the electron micrographs
of which are shown in figures 13-15. The median rib of shaft arrives at the apex of
bristle and becomes the pointed apex, which is various in legth, namely 0.54¢-3.7¢
as is shown in figures 16-19. The basal portion of pointed apex forms the folded
projection of 1.5x¢-2.0¢ in length toward the convex side, which is seen as a
tooth near the pointed apex of bristle under the optical microscope. And there is a
narrow interstice between the shaft and folded projection, and the concavity is
formed under this interstice. Another tooth consists of a perpendicular rib to the
median rib of shaft and a triangular thin membrane which is connected with the
median rib of shaft (figs. 13, 14). Some of the bristles have two widely spaced teeth
at the convex side of shaft (fig. 20). But a cell with serrated bristle could not be
found in the material from this lake.

On the other hand, the present author observed a few scales whose rib of flange
forms a well-developed mesh-pattern (fig. 11), and the ribs of shield and flange are
less developed and are rather similar to that of M. var. strictula (fig. 12). But it is
indistinct whether these scales are of the variant of individuals or of other variatus.

The present species was collected from Lake Katakai-numa at Mt. Zao, and
Arasawa-dam in addition to Lake Otori-ike (Takahashi, 1959).

2) Mallomonas sp. No. 24 (Plate [V, figures. 21-24)

Only one cell of the present species was observed this time. A cell is a long
elliptical near fusiform, and about 18 ¢ in length and 9p in breadth. The scale
belongs to “Tripartite” type, and is oval but slightly asymmetrical in shape, and is
2.3 p-4.2 ¢ in length, 1.4 #-2.7 ¢ in breadth. The dome and V-rib are well developed,
the shield and flange have a number of perforations which are very regularly
arranged in crossing row, and the perforations of a row are 9 to 11 in 1g The
surface of shield is rough, rather undulated. The dome has numerous minute
perforations, and is divided from the shield by a solid rib as other Mallomonas species.
On the marginal area, the small radial ribs are arranged in the distance of about
0.2 4 as Mallomonas papilloss and Mallomonan. striate (figs. 21, 22). The body scales of
the posterior portion of cell have not the dome, and they are smaller than the others
(fig. 23). The bristle is 4.5x-7.5¢ in length, and is delicate, slightly tapered, and
considerably curved at the basal portion, and the base of bristle is cut acutely. The
each side of bristle is smooth, and the tip of it is forked into two branches; the
longer one is at the concaved side of the bristle, and curves toward the convex side
(fig. 24).

The present species is found in the swamp at Mt. Gassan in addition to Lake
Otori-ike. _

3) Microplankton sp. No. 2 and Microplankton sp. No. 4 (Plates V-V], figures.
25-33) : ‘
The present author described that these species have numerous minute elliptical
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plates within the circular cell wall with a spine, and these minute plates have one
elliptical shallow indentation in Sp. no. 2 and one or two indentations in Sp. no. 4
in previous paper (Takahashi, 1959).

In the later examination, it was made clear that the circumference of indentation
is comparatively thickened and that of the plate is narrow raised rim, but the reverse
side of plate is smooth and the median portion is distended, and in both species,
the structure of minute plate is similar to each other but the indentation of Sp. no.
4 is deeper than that of Sp. no. 2, and the number of indentation of Sp. no. 2 is
one but that of Sp. no. 4 is one or two (figs. 27, 33).

These two species are common in lakes and ponds in the mountainous region,
and are important as a producer in these lakes. The number of cell per 10 litres of
water in Lake Otori-ike is 13,668 in Sp. no. 2 and 21,440 in Sp. no. 4.

4) Rhizosolenia sp. (Plate VI, figures. 34-38)

Cell is 35 ¢ to 60 # in length except the spine, 10 # in breadth. The intercalary
band is narrow, and is scarcely visible in the dry material under the optical
microscope, but it was clearly observed with the electron microscope as is shown
in plate V[.

The number of intercalary band is about 12 in 10 The intercalary band has
numerous pores and they are regularly spaced in 6-8 rows crossing the band, and
the diameter of it is lager than that of Rhizosolenit longiseta.

The edge of intercalary band toward the calyptra is narrow raised rim, and it
overlaps on the flat egde of next intercalary band. The edge of other side is flat,
and this flat edge is underlaid the raised rim of the next intercalary band (fig. 38).
The calyptrae is coniform, and has a short and hollow spine, and the apex of spine
is forked into two teeth. The longer one becomes a pointed apex, the shorter one
is bifurcate as is shown in figure 36. This structure differs from that of Zhizosolenia
longiseta as is shown in figure 37, and the intercalary band of Rhizosolenia longiseta is
wider than that of the present species, and the number of it in 10 ¢ is six.

Summary

The result of observation on the plankton in the littoral region of Lake Otori-
ike in summer of 1959, and on Mallomonas acaroides var. crassisquama and some
species of phytoplankion using the electron microscope were explained in this paper.

(1) From the materials by means of the p]'ankton net and the wide-mouth bottle
collection, 35 species besides diatom were identified, and 15 species in zooplankton
20 species besids diatoms in phytoplankton.

(2) In comparison of the plankton which were collected with the plankton net and
bottle sampling, the greater part of species of zooplankton and a few phytoplankton
were collected with the plankton net, but a few species of zooplankton and 17 species
of phytoplankton besides diatom are collected by the bottle sampling.
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(3) The plankton community in the littoral region consists of Conochilus unicornis,
Holopidiwm gibberwm, Bosmina longirostris and Polyarthra érigla in the zooplankton,
and Dinobryon cylindricum, Diatom, Microplankton sp. No. 2, Sp. no. 4 and # dlomonas
species in the phytoplankton.

(4) The relation between the plankton in Lake Otori-ike and that of Arasawa-dam
from 1956 to 1958 is as follows: Holopidium gibberum does not migrate to the dam,
Dphuia ambigua, Acanthodiaptomus pacificus and Conochilus wnicolnis have decreased
gradually in the dam and Bosmina longirostris has increased greatly and become the
dominant species in the dam.

(5) The individual or cell number of plankton in the littoral region in summer is
274,000 per 10 litres of water and phytoplankton amount 99.7%. This number is 1/4
of that in Arasawa-dam of 1957, and 1/10 of that in a ditch of Tsuruoka Park,
therefore this lake belongs to oligotrophic type.

(6) Mallomonas acaroides var crassisguwma, Mallomonas sp, No. 24, the minute elliptical
plate of Microplankton sp. No. 2 and No. 4, and Rhizosoleria sp. are examined with
the electron microscope. Especially, the fine structure of scales and bristles of
Mallomonas acaroides was made clear by means of the carbon replica method.
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T3V PRV YEHCT, 502V F A~ P L3 A~ PUOIESOEI ORELLT
Zv7 vve, 7H0HAHE TEE ULREOHA CROETEIK L 15 Y Y 0K
ROTT V7 v VEBELERRY, ~veI 2 2fE 2 0OM 3T BT FAMES B
Ul Re sty 5.

REWRRBO 7 7 v 7 v VR, 358 & sidic, B> 5 v 2 v V158,
Y7o v 7 v 20/ L B, oM RELR, x4 = 158, REHIESRESH
. (I, 1)

BEBOTZ v 7 v vEHMEORERE, BT 9 v 2 v v &, Conochilus unicoriis 3
BEEMNCEZETH Y, Polyarthra trigla, Bosmina longirostris, Holopidium gibberum. 3%
NIRRT h ok, 75 v 27 + vcix Dinobryon cylindricum (&5 G,
W CTEERL b o,

BT 5 v 7 r iz on T, MOHBOEEMO 77 v 2 F vHEREBENML T 5.
LU, 75 v 27 v vid, BEERO9%L L H Y, Dinobryon cylindricum &
60% P EEED T3,

WERT S v 2 r w210V Y rroskick BT 2EGECHET 3 &, 247,000 & 75
2. WO ORE (B, 1959) XYV AWRVEL, REBOLHSHICH I VERICELT
HENPECLBbh 5. L2oBuiLs b oy »oE ozho 1/4, HRARME
D 1/10 THOT, RELIAXENTHE LR LY.

5, O, /N, LEFEME TR EERENELE T 5 L0 0BARETHIME
ZOFE L 2.

BREOEES, AvsiRickoT, BMEBREZN, 79 v2 rviY reBv s
BIRE, WEHeBaRBIRCRENS X5 RiERE RO

WEB TR S v 2 + YORESHER—F P ZB b, FHi 7R, 5%
D 2 AR iy, B IRoREN S, BB ORRE, EINTEORE L v BsH
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REMEFEA BN CHRRY » L HEFEL, 19% 2 2~ t Vv R 5. KB EFRRS &
D19564F BESEEFETCHD ST v 7 P E RILIKT 5 & 1) Holopidium gibberum 133EM ¢
WHRUEEB DN, 3BRS 22 0RBES N2l 2) dcanthodiaptomus pact ficus &
Daphnin & Conochilus wnicornis IR Y 2 e L 28 4E <4 Uiz, 3) Bosmina
longirostris 1345 & L, FRFESEICh o2 2 Bnbirolk.

REUOZ I v 27 vy, veerARERAZSL . AXEIRE X, i
Mallomonas acwroides Z% BT PIMEEZ BV THEL 2REESBRA TS, 2L T*
MoOEFHMEFERINEO [ »BVERLTH 5.

MMdlomonas acwoides var crassisquama L~V AY v HOREBEESZ R LR TY
. TOWEEEMTH BN, DR Vv Y nkk BT OS2 7 L g L
oo SUBR OBANEES, Bl, v Y F—, VU 203X BIBEIC I o>THIIZR
Dz,

Mallomonas sp. No. 24 1%, E7Z2—EERLPBEHSRR 2O, WL, W o
Woricinok, ZoOBIAINEFE RRL» CRESHZOATHB.

Rhizosoleric %#ER LI & 2 5, Rh, longisele & BORIELEEY LbOTWBZ ERbno
Telic Z OB OBO ST L B, longisela OO T S O R, ROHRE O
BEEOHT 2 BEECRU .
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Plate V. Mallomonas sp. No. 24 (All figures arex 15,000)
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Fig. 27 Minute plates (Cr shadow)
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Intact cell under the optical microscope

Microplankton sp. No. 4 under the optical microscope

Plate V|. Microplankton sp. No. 4
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Intact cell x 5,000

do. x 5,000 (Cr shadow)

Spines (Cr shadow)

Minute plates (Cr shadow)

Rhyzosolenia species

Intercalary band x 5,000

do. x 20,000

Tip of spinex 45,000 (Cr shadow)

A part of spine of Rhizosolenia longiseta in Arasawa-dam x 25,000
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Plate V.
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