HOKKAIDO UNIVERSITY

Title HLIRENEER|W £9% £15 21
Citation HLIREYE SRR, 9(1)
Issue Date 1924-11-10
Doc URL https://hdl. handle.net/2115/63082
Type journal
File Information TSNHS09 01. pdf

kaido
N,

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




RANSACTIONS

. OF THE e
SAPPORO NATURAL HISTORY SOCIETY.
"FOUNDED IN 189l. :
= VoL IX.PARTL -
iR 18 B & R
I

BABE—H
TEREEE S =
e s A E + = F
» l : : Pum.xsﬁzn BY'TH;E’ SapporO NATURAL HISTORY SOCIETY, | 4
' 'SAPPORO, JAPAN. e

1924



to the

4,9

cations should

All com

the C

4
;W

?

Secret

ary of the Sapporo

X

y, Sapporo,

niversit

do Imperial Ul

ai

 Agriculture, Hokk

*ﬁl-ﬁ FrMTo

-

W K

(EQE A -

=P
-

x

BB

AL g

o




STUDIES ON THE HONEY BEE, WITH SPECIAL
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INTRODUCTORY.

Setting aside the brief accounts of the Japanese honey bee given by the
Japanese writers such as Tamarr (1889) and others, Raposzkowsky (1887) ‘was
the first who deals with the systematic position of the bee and regards it as
Apis mellifica L. var. japonica, as following lines show: “Elle se distingue de
I'abeille ordinaire en ce que les bases des segments portent des bandes formées
de poils couchés blanchatres et que les scgménts ventraux sont d’une couleur
pale et garni de poils long sales. Cette variété se trouve aussi aux environs
de Wladiwostok. jokohama.”" .

According to v. BUTTEL-REEPEN (1906) Apis mellifica is classified into 3
suiaspecies: 1) mellifica proper, 2) unicolor from Africa, and 3) the Asiatic which
merits the name of #ndica, and our native bee is regarded by him as a variety
of the last named subspecies, i. e. as Apis mellifica, st. indz'ca-jhpomka Rad?®
This view on indica is based chiefly upon the criterion to this variety, as point-
ed out by KoscHENIKOW (1900), which consists in the plorongation of the cubital

1) Probably e is dropped between the two localities, Wladiwosock and Jokohama, by misprint.
2) v. BUTTEL-REEPEN (1906) says that he found in the collection from Japan in the Zoological
Museum of Berlin, etc., some examples of indica-peroni, 6 of indica-sinensis and 3 of indica-

japorica, and regards the latter as.the bastard between siwensis-variety and a dark variety of'
indica-subspecies.

[ Trans. of Sapporo Natural History Soc. Vol. YIX, Part 1. 1924.]
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vein beyond the medial cell in the hind wings, as his lines go: “Hintetfligel
Kubitalader iiber Medianzelle bedeutend hinausrangend” (p. 170). In addition
to this the author gives two further characteristics of indica: 1) “Mannchen:
Tibie III an der dorsalen Seite ausgebuchtet und seitliche dussere Wolbung
abgeplattet” (p. 169); 2) “Mandibeln und Labrum stets heller (meist rostrot)
gefarbt als der Thorax” (p. 190).

From the statement given above, we see that the ]apénese bee has been
put by v. BurTeL-REEPEN for the first time in relation to szdica established
by Fasricius (1798) as the independent species. BiNGHAM (1897), KOSCHEVNIKOW
(1900), Matsumura (1911) and recently v. BUITEL-REEPEN (1915, 1918) also
recognise ndica as the independent species.

According to BingHAM (1897), however, indica can not sharply be dis-
tinguished from, but “merges into common A. mellifica Linn., the honeybee
par excellence of Europe.” KOSCHEVNIKOW (1900) also says: “A. indica und
A. mellifica zeigen viele Ahnlichkeiten miteinander; die Varietiten dieser beiden
Arten zeigen noch mehr Ubereinstimmung als die typischen Formen.”  FRIESE
(1920, 1922) puts indica among mellifica on account of his opinion, according to
which in the honey bee only 3 species are to be admitted. If I understand
correctly the lines given by FRIESE in this regard, his view, by which various
forms of the honey bee are comprised in the 3 species known as dorsata, florea
and melkfica, is established on 2 points: firstly, the alterations affected by the
domestication and adaptation are so great that celebrated systematists such as
BingHAM, SMITH and RADOSZKOWSKY put wnmicolor from Africa together with the
Asiatic ndica (BINGEM) and classify likewise the Asiatic sizensis (SmiTh) and
Japonica ( Raposzkowsky ) with the European mellifica; secondly, the 2 forms
of the 3 specise, dorsata and florea, which stand morphologically very distinct l
not only from each other, but also from mellifica, can not be crossed with
the last named species, while #zdica is crossed with mellifica successfully. He
also says: “Apis indica und mellifica sich derart auch biologisch nahestehen,
dass wir sie auch unter einen morphologischen Speziesnamen vereinigen kénnen”
(1923, p- 344). “Die Honigbiene (A. mellifica) ist nur wenig grosser als die
‘A. indica, der sie namentlich in ihren afrikanischen Abaraten wie A. adawnsoni

und unicolor tauschend ahnlich sieht” (loc. cit., p. 357).



TOKUTA : STUDIES ON THE HONEY BEE, WITH SPECIAL REFERENCE To THE JAPANESE HoNEY BEE- 3

The specific value of indica and mellifica is, therefore, still not clear enough.
The present investigation has been carried out with the Japanese bee, and so
far ‘as possible, extended to the Corean, Chinese and European bees, so as to
enable to compare the anatomical as well as the biological data of the insects
from these localities with one another.  According to the results arrived at,
there is recognised a great similarity among the bees of Japan, Corea and China
on one hand and among those from Europe on the other, while the eastern bees
show a sharp contrast against the western, so that the latter represented by A.
mellicfia can by no means be mixed with the former which is accordingly to be
recognised as a distinct species and signifies as 4. indica according to BINGHAM
(1887), especially to FaBricius (1798). As the descriptions show, to the species
criterions of #ndica pointed out by KoscHEVNIKOw and v. BUTTEL-REEPEN are to
be added further distinct characteristic made out in our bee in the present work :
the abdominal down bands, a peculiar pore on the drone cocoon, the modification
of male organs, etc., inasmuch as there is no room to doubt in recognizing the
Japanese bee as a variety of A. indica.

The present author is placed in a convenient position in precuring the
material not only from the colonies of the bees kept by himself in the Ex-
periment Station, but also bécause he has connections with his friends and
beekeepers affording to him the specimens from several localities of this country.
He is moreover well acquainted with several races of the European species,
A. mellifica, such as the Italian, Carniolans and Dutch bees imported from
America and their native places by beekeepers as well as by the Government
Industry Department.

In addition to this, Dr. L. H. GoucH, Director of the Entomological Section,
the Ministry of Agriculture, Cairo, Egypt, was so kind to send me 6 specimens
of the queen, worker and drone of the Egyptian bees, collected by himself in
1912 and 1913, so as to enable me to extend the anatomical comparison of
the present results into the Egyptian bees. '

The author will be permitted to express in this place his hearty thanks to
Dr. S. Harra, the professor of the Imperial University, Sapporo, for his kindness
in giving voluable advices in the course of the work. My obligations are also

due to several other gentlemen for their kindness shown to me in sveral ways.
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I. MORPHOLOGICAL CHARACTERISTICS

1. Color of the Skin

As is well known, the workers of the Japahese bee are generally blackish
in color with brown markings of several systems, which are not other than the
zones of the ground color turned lighter. The shade of the colors varies
according to the age and also to the localities, from which the specimens are
collected : young individuarls are lighter in color, and the specimens from some
localities are so dark that the brown markings come forth hardly.

In the /ead which comes first in notice, the mandible and labrum are
rust-red in color as v. BUTTEL-REEPEN (1906) mentions of all vérietigs of indica,
including japonica; some examples have the labrum of lighter color extending
to the clypeus.  The scutellum of the mesothorax ranges in color from yellowish
to black; even the individuals from one and the same hive differ in this respect,
although sometimes there are found colonies which contain uniformly black bees.

Secondly, the addomen is pale yellowish ventrally, as described by Raposz-
kowskY (1887), v. BUTTEL-REEPEN (1906) and Matsumura ( 1911), shading
lighter into the ventral parts of the dorsal plates. It is worth of notice that in
some examples the ventral side of abdomen is turned into blackish when kflled,
while in life it is brownish. I mention this, because this change of color misleads
often one to recognize the black abdomened specimen of the Japanese race as a
normal example; v. BUTTEL-REEPEN (1906), who has 6 examples of sinensis
from Japan, seems likely to have been misled by this abnormality.” In realty,
the pale coloring on the ventral side is to be recognized as one of the important
characteristics of the Japanese bee.

Turning to the dorsal plates of abdomen, 2 transverse zones are disﬁnguished
on each plate: the posterior broad zone is blackish, while the anterior narrow
patch is lighter in color, so far as it is usually overlapped, so as to be hidden
by the hind margin of the preceding plate, and becomes visible only when the

abdmen is much distended (Fig. 1), so that the characteristic markings are in

'1) I have experienced that some yellowish examples from a centraljlocality (Kanagawa), for instance,
have become deep black when they are dead; furthemore black types from a northern locality
(Aomori) were stiil further blackened when killed.
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the ordinary position of the body out of notice of an observer, especially in
_ the case of specimens which are shrinked. BingHAM (1897) notes on indica simply :
“The scutellum and basal five segments of the abdomen testaceous yellow”;
"BeNTON (1896) says, on the other hand, “The abdomen is yellow underneath.
“Above it presents a ringed appearance, the anterior part of each segment being
orange yellow, while the posterior part shows bands of brown of greater or less
width and covered with whitish-brown hairs; tip black.” The observation of.
the last fiamed author is accordingly in this respect in accordance with the
results of the present investigation.

The markings on the dorsal plates just referred to are the constant occurence
to all the worker bees, though there are naturally some divergencies in shading
of color. The second plate is excepted in its being furnished with a striking
brownish mark of varying shape and area which occupies the larger or smaller
part of the black area (see 4, Fig. 2), but is entirely lost not unfrequently.
There are rarely colonies, the whole members of which lack the mark in question.

Thirdly, the Zegs are black, with a brown oblique streak on the outside
of the middle portion of the tibia of hind legs. The black pigment grows more
scanty towards the proximal joints, especially on their inner side, being caused
by lacking the pigment. The coxa, trochanter and femur of the legs, especially
those of the hind legs, look on this account more or less translucent and are
turned brownish and opaque, when the bees are dead and dried. The above men-
tioned streak as well as the brown shading. just referred to are not constant ; some
individuals have legs lacking entirely the streak and brown areas, the whole
body being blackened.

The followjng table (Table I) is intended to show the number of bees with
the markings from several localities of this country as well as those from Corea
and China. In some examples the brown markings are extremely distinct

- because the fundamental black color is lighter, while in another lot they are
diffused owing to the latter which is intensified; there are of course individuals
standing in this respect in the midway between the two lots, ranging to both
the extremities.  The variation is to some extent due to the geographical
position of the localities.  So far as proved, the bees from the southern lccalities

such as Fukuoka and Kumamoto are lighter in color, as compared with those
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from Hondo or the Main land and from Shikoku (Kéchi and Tokushima).

TABLE 1.

The worker bee individuals with markings, from
sveral localities.
Localities numl')ggtagf the [ Individuals with irrlg::x:?:}?linv:;{\h b?;&::gﬁﬂ;gﬁzs
worker bees ob- |scutellum brownish| ing on the 2nd o
served abdominal segment on the 3rd tibia
.
Hondo:
Aomori 510 [¢] 4 [¢)
7 20 19 17 14
7 7 7 . 7 7
Akita 5 5 5 b
Fukushima 5 [ 2 [¢]
Ibaraki 2 2 2 b¢
Nagano 17 5 6 1
Mie 15 10 11 10
” 11 I 7 8
7 9 8 9 8
Kanagawa 15 3 2 3
Gifu 3 3 2
Yamaguchi 9 1 8 4
Shikoku :
Tokushima 24 1 4 2
4 100 o o 100
Kochi 693 o o o
” 6 2 o o
Kyushd :
Tsushima Is. 7 7 4 7
Fukuoka 64 61 59 55
Kumamoto 22 o 22" 18
Miyasaki 23 18 10
Corea ;
Seoul 24 24 24 15
Koryo 20 19 15 3
China:
Manchuria (Chiko-shan) 7 7 7 5
Peking 9 9 9 1
” 7 7 7 7
Hankau 21 20 21 14
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Next come in consideration the queen and drone, in which the coloriag
is generally simple. In the gueen, the head, thorax and abdomen are brownish
black; legs are translucent, fuscous and sometimes mottled blackish.  Scapus
of antenae is,often dark brown. Scutellum is black. The anterior half of the
abdominal segment is shiny black; its posterior half exposed is not shiny, being
covered with finest brownish pubescence. The ventral plates of the abdomen
are black, each ranging posteriorly into fuscous.  The drones : the head, therax,
abdomen and legs are all black, excepting the surroundings cf the anal opening

which are brown.

9. Pubescence of the Jappanese Bee

The hair bush between compound eyes is not scanty in the Japanese bee,
as compared, for instance, with A. mellifica. In this respect, our bee can not be
distinguished from the specimens from Corea (Seoul and Koéryo), Manchuria
(Chiko-shan), Peking and Hankau, which agree again in resembling each other.
This fact disproves tke statement by v. BUTTEL-REEPEN (1906), which runs
as follows, “Das Fehlen des Stirnhaarschopfes und sparlichere Behaarung sowie
die hellere Abdomen-Unterseite (in the Japanese bee) unterscheiden sie von der
Sinensis.”  About the color the blackishness of the ventral plates of the abdomen
can not be accepted, as we have already dealt with in the preceding paragraph;
what the hair-tuft is concerned, I do not hesitate to assume that it is lost or
diminished owing to some artificial causes.

The second lot of hairs are represented by the hair bands of the abdomen,
which are of constant occurence and’ merit accordingly the valuable species
criterion.  According to the previous authors these hair bands are present in
the varieties, such as peroni, picea, sinensis and japonica only three in number,
occuring on respective segmen‘s from the 3rd to 5th. I have detected one
‘more band on the 6th segment of the Japanese bee (4, Fig. 1); this band may
probably be overlooked in shrinked specimens, because it:is found on the
hindmost segment of the body which is often concealed: in such spesimens.
Nevesthless, it is an important characteristic not only of the Japanese bee, but
also of the bees from Corea and China, in which I have proved this, while ‘

mellifica is destitute of it. This result suggests further that all other \arieties
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of indica possess the same structures. The hair band in question is yellowish'
in color and narrow in shape and is found on the basal margin of the black region
of each segment, '

Now we have in total 4 hair bands distributed respectively on the segments
from the 3rd to 6th; it is these white hair bands by which a ringed appearance
of the abdomen is distinctly expressed, especially when the abdomen is distended
by some causes.

As the third lot of hairing I am going to describe the hairs of the remaining
parts of the body.  The hairs of the thorax are brownish gray on the backside,
becoming whitish on its ventral side and on the legs. From the coxa to the
tibia whitish hairs are present; the tarsus is provided with brownish hairs.

As to the hairing of the gueen the caput is provided with long brownish
black hairs, but on the face short black hairs are seen; on the dorsal and
ventral sides of the thorax as well as on the legs brownish hairs are present ; the
abdomen is grown with brownish finest pubescence.

The drone . the face is provided with black, the thorax thh brownish
black, the distal end of the thorax and the basal margin of the abdomen with
grayish white hairs; the abdomen is grown with whitish hairs ventrally and
with long brownish hairs distally. = The coxa, trochanter and femur of the
foreand middle legs are provided with whitish hairs, the tibia and tarsus being
furnished with brownish long hairs; the hind legs lack hairs from femur to the tip.

3. Wings

The wings are in the three forms hyaline; in the queen they are often
more or less darker in color. The wings of drones are irridescent.

The criterion given by KoscHEVNIKOW (1900) of the venation on ndica,
that consists in the prolongation of the radial and cubital veins beyond the medial.
cell in the hind wings, is also valid of the hind wings of all over the worker,
queen and drone bees (Figs. 3, 4, 5).

Hooklets of the hind wings of the Japanese bee show greatly numerical
divergence.  The following table (Table II, a, b, c) are intended to show the

number of these hooklets in the workers, queens and drones of the Japanese
bees from several localities.
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3. On the Siza and Shape of the Body.

The Japanese bee is in the dry 'specimen's o-12 mm in length. But the

plump bees attain so greater length, that they.are I4 mm or more in total

length.
TABLE 1II.
a.—Workers
Aomori Mie Tokushima Fukuoka
Left Right Left Right Left Right Left Right
bs 16 .18 ©18 - 18 18 17 15 16
2 18 18 19 18 18 17. 16 15
3 18 18 18 19 17 19 16 17
4 18 18 17 20 17 19 16 17
5 18 19 17 20 18 18 17 17
6 17 21 20 18 18 19 18 16
7 19 19 19 20 19 18 18 17
S 19 20 207 19 19 19 18 18
9 20 20 21 18 19 19 17 20
10 20 21 22 20 20 20 18 20
6.—Queens
Mie Fukuoka Kochi
Left Right Left Right Left Right
| 18 17 15 15 16 16 -
- — 19 19 — —
¢c.—Drones
Gumma' | Kochi l Tokushima Aomori
Left Right ! Left Right ( Left Right Left Right
I 17 17 16 17 17 17 17 17
2’ 17 19 20 22 20 20 —_ —
3 _ -— 20 21 18 18 —_— —

1) The figures

'
are from 1o bees taken at random.
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In an example of the Japanese bee it is 0.0636 gr® in-weight, in another
one 0.07835 gr,® while a bee of the Italian race weighs 0.0725 gr® and another
one of the latter 0.0875 gr.?

The queen of the Japanese bee is relatively large; it is on the dry specimens
13~-17 mm in length; during spawning season, living queen grows as large as
20 mm in length, weighing 0.21185 gr for instance.  The drone, on the other
hand, is relatively small in size; it is 12-13 mm in length on the dry specimens,
but in living ones it is 14.8 mm and o.124 gr.”

The tongue of the worker is 3 mm in length, 0.5 mm or more shorter
than that of the Italian.

BuTrTEL-REEPEN (1906) mentions that the distal, dorsal margin of the third
tibia is in the drone of ind.ca strikingly projected (j, Fig. 7), while it is in
the mellific drone almost straight (Fig. 8). The stiff hairs of the planta of the

first tarsal joint are in 12 rows, 2 of which are obscure.

4. On the Male Copulatory Organs.

Now let us turn to the male copulatory organs which show a great deal
of characteristics distinguishing our bees from mellifica. For the sake of con-
venience the description will be commenced with the organ everted. It is simply
not other than a membranous, tubular, hollow pouch bent dorsally, and con-
sists of 2 portions, the proximal and the distal: the latter is smooth on its sur-
face (except mellifica in which a pair of so-called symmetrical chitinous plates
(s, Figs. 16, 18) are to be seen in the wall of the pouch, at the dorsal ‘aspect
of the bending); the former is provided, on the other hand, with a series of
appendages which are named by SHAFER (1917) respectionely as the doubly
pinnate-lobed projection, the cross-striped chitinous ridges, the ventral quadran-
gular plate, the tx:iangular plate and a pair of pneumophyses.

In the distal part, the Japanese drones are distinguished from mellfica,
in the first place, by the neck-like narrowance of the tube (¢, Figs. 14, 15, 17),
by which the proximal portion is demarkated against the distal, while in

wmellifica they pass from one to the other; in the second place, the so—called

1,2 3,4) The bees alarming at the entrance were taken to the weight.
5) It is the average number of 11 drones.
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symmetrical chitinous plates are sometimes nearly lost in the Japanese bee
(Figs. 15, 17), or are represented simply by a group of slight thickenings of

the membranous wall (s, Figs. 14, 20), which are melt together in mellifica
into a pair of hard chitinous plates in the dorsal wall of the penis tube (s, Figs.
16, 18). In this respect, the Chinese drone can not be distinguished from the
Japanese, showing a slight thickenings of the membranous wall instead of the
hard symmetrical chitinous plates. The thickenings are only a ring zone
formed of minute outgrowths of the penis wall. The lateral and dorsal views
of the zone are shown in Figs. 14 and 20 (s) respectively.

In the proximal portion the so—called pinnately lobed projection shows a
fan-shaped arrangement of lobes around the axis (/ Figs, 15, 21), instead of
the pinnate structure in mellifica, in which the lobes are arranged principally
on each side of the axis, whence the terminology of the organ is derived
(¢, Figs. 16, 22). What is the cross-striped ridges concerned, the grooves
separating them are more depressed. than in meellzfica. so that the ridges are
expressed distinctly (7, Figs. 14, 15, 17). " The ridges are furthermore provided
with the spinules or hairs, the growth of which is in particular denser and
more vigorous towards those in the proximal part; in mellifica they are separated
not 6n1y by the relatively inconspicuous depressions, but the spinules are miost
vigorous in the middle ones, as seen in the penis everted. The ventral quad-
rangular region is very thin in structure and clad with spinules very weakly
(¢, Figs. 15, 17), connecting with the well developed proximalmost ridge (7;
Figs. 15, 17), while in wellifica the former is thick and vigorously haired and
set off from the latter by a strong constriction (g, ¢, Fig. 16). The dorsal
triangular region, on the other hand, is larger and more haired in the Japanese
drone than in mellifica (¢, Figs. 14, 15, 17).

In the pneumophyses I have detected great divergencies from those of
weellifica.  They are represented by a pair of conical tubes found on each side
(2, Figs. 14, 15, 17, 23, 24). They have 3 likewise conical, tubular, accessory
outgrowths of unequal length at its basal part (p, o 4 Figs. 14, 15,1 7, 23, 24);
the proximal one is the longest (p, Figs. 23, 24) and produces some minute
accessory outgrowths, while the distal as well as the shortest middle tubes are

simple. - - The homologous structures are rudimentary in mellifica, being repre-
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sented simply by 2 wart-like elevations at the corresponding part of each
pneumophysic tube everted. In the resting state, the principal horns are 4-6
mm in length, which are only 3-4 mm in mellifica.

Now the bees from Fgypt, Madagascar and Mauritius come in consideration;
they are altogether taken by v. BUTTEL-REEPEN (1906, 15) as wunicolor, a
subspecies of A. mellifica, whereas those from the two latter localities BINGHAM
(1897) puts in A. indica. According to the present investigation the Egyptian
bee can hardly be, however, distinguished from smellifica proper, so far as the

structure of the male copulatory organ is concerned (Fig. 19).

II. BIOLOGICAL CHARACTERISTICS

1. Habit of Life

The colony of the Japaness bee is inferior to smellifica in population. The
hive or box is built accordingly abot 33 X 33 X 100 cm. Besides the fixed
hive, a mavable hive was offered by Tamarr (1889), but is not in usual use,
for the experien;:e has proved the bees like better the fixed hive. When taken
in a new box, the colony established very fine combs from ceiling downwards,
arranged vertically and in parallel. ~ According to our’ old custom, a honey
dealer who visits the bee-yard, takes out the honey, cutting across the height
of the upper half the combs of the honey store opened from the roof. The
remaining half of the store is left for the bees’ support. In each hive the
honery harvest is said to yield about 1 to 3 /Awan (4-12 kg) of honery per
colony.

If the ecological conditions are unfavourable, the bees abandon frequently
their hive. I observed case of the migration of the colony from Kumamoto,
the members of which were prepairing to abandon the hive in the course of
about a month in the summer dearth. Almost all cells were full of honey, but
the queen was very small in body size and no brood was found. The bees
were placed in so restless condition to run out of the entrance when the hive
was opened. I found after about 30 days that the hive was vacant, when the

day of August 21st of 1922 broke. The propensity of migration may be taken
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as a characteristic of the Japanese bees and shows a similarity to the Iadian
bees, as GHOsH {1920?) gives on the bees of Ceylon; he says: “These bees
are very prone to swarming and are found to migrate as well to some extent.”
Our bees cast only 2 or 3 swarms a year; though they build often 10 or more
queen cells. The absconding is very often caused by the wax moths which
attack almost always the hive of our bees.

As to the mode of ventilation, our bees differ from mellifica.  Whilst
the latter fan at the alighting board facing inwardly, our bees sit likewise at
the entrance, but their heads are turned away from it (Fig. 6). This has been
well known in our country, and recently the same habit of izdica in Ceylon is
reported by DRIEBERG (1922). According to my observation, the fanning bees
are resting, however, rather more in number on the upper vertical wall of the
hive body than on the bottom board in front of the entrance, as shown in
Fig. 6. In addition to.this, those of the outside from unbroken rows together
with those of inside which are likewise fanning, scattered on the bottom and
combs.

Another contrast of the Japanese bee to mellifica consists in that in the
case destitute of their queen the workers are not capable to rear a queen from
a worker egg or larva. It is not long after departure of the queen that many
fertile workers lay eggs in cells {especially, soon the bees from Fukuoka)
which produce always the drone bees. If fertilized eggs or larvae are ex-
perimentally put in cells before fertile wokers appear, they are not cared. But I
have met with several cases of queen cells which are built on the drone larvae
layed by the fertile workers. If the introduction of a queen is done in a
queen cage, she is usually abandoned without regards. It follows that a colony
once left by the queen is connected with a great difficulty to recover its previous
normal condition. ~ Some one reports on the other hand on indica of Ceylon
that the bees “are able to raise queens from eggs or larvae when suddenly
deprived of the reigning queen.’™ If this is proved true, our bees diverge in
this respect from those of Ceylon. The union of the Japanese bee with mellifica
in a cblony, whether the latter is introduced in the former or inversed, is

likewise by no means easy, although sometimes a few of cases of success are

3) Reffer to DRIEBERG (1922)-
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reported. I have an experience, that the mellific intruders in autumn were shut
in a colony of the Japanese bees accidentally by snowfall and cold climate and were
found living in harmony with each other in the colony in the following spring.

Lastly, our bee is contrasted to' mellifica concerning the position of the
eggs deposited in the cells. The-eggs lie, in the Japanese bee, so inclined
on the bottom of the cell that they are almost in p’z’iraHel with the comb surface
with their tip pointed downwards, while in mellifica the tip of the eggs is
directed towards cell mouths, so as to be placed wertical to the surface
referred to.

In connection with the behavior of the workers against the queen, on that
against the drone a brief accounts will be given, as seen during a dearth of
nectar.  Usually the drones are not more reared in the season of a dearth
and meantime they disappear in the hive. =~ Among others, I mention a case.
in which a few drone larvae were reared; they were found crushed at the
head before their maturity is attained; the waxy covers were scraped off, and
the characteristic cocoons were gnawed roundly at the cell mouths, falling in
the shape of a small disc, smaller than those cut down by the emerging
drones themselves; this is in the case in the bees from Kumamoto and Kochi.
On the contrary, I observed a single case in the bees from Aomori, in which
a few drones were almost always being raised up beyond the flowering season
until late autumn or early winter.

Still further contrast of our bee to mellifica is seen in a queen in which
the anterior half of the fore wing is clipped in order to keep her in the colony
at swarming time; meanwhile she disappears, probably being killed and cast
away from the nest by the workers. It is, therefore, obvious, that in’the
Japanese bee the artificial enforcing in the treatment of the queen is not easily
accepted by the workers of a colony.

As already referred to, FRIESE (1920, 1922) and others maintain that Zndica
crosses with mellifica. 'We can not, however, confirm this statement from our
experience with the Japaneses bee in more than twenty years, during which
we did not recognise the successful results of the crossing.

The Japanese bees are mild in nature and- shy and timid in character.

They rarely sting weakly and bite their tormentor in some measure, often
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crawling in the inside of the clothes. They avoid enemies instead of struggling
against them, though they sometimes dash upon. And also Guosu (19207?)
says of indica: ‘“They can not defend themselves against enemies so well as
the Italian bees, and the Wax Moth plays hevoc among them.” , During a
dearth mellifica invade the coloiay of the Japanese bee without much resistance
and rob away all the store. The Japanese bees disregard the invaders, even
show no sight of hate or struggle against them inside of the hive as if they
know nothing about the matter and leave in fact their store upon deprivance of
the robbers.

There is a further fact that mel/ifica and the Japanese bee do not flourish
with harmony in one and the same locality. The government statistics gives
the following numbers, showing the Japanese bee diminishing year after year in
number of the colonies in consequence of the struggle against mellifica; it is

principally due to the deprivance of the store by the latter.

Japanese bee millifiica
1913 84.997 48.054
1916 63.735 49-703
1917 46.000 ' 52.604
1918 44.946 58.865

The Japanese bees produce a peculiar noise of wings like ss all at once
at every slight stimulation. This may be assumed as their mutual alarm and
is naturally due to timid or irritable nature. They are placed in restless
movement, when the irritation is strong; they run about, leaving the brood
nest, to hang then at the edge of comb or at the entrance in group. In this
respect, the bees from Fukuoka are more irritable than from Aomori and
Kochi.

The Japanese bees defend themselves against the ferocious enemy Vespa
mandarina, which is a malignant foe of them in this country. Mellifica fights
against the enemy, but receives nothiag else than disastrous damage, being
massacred and annihilated; our j’:;lpanese bees behave themselves in this regards
quite proﬁfable, taking advantage of their timid character; they withdraw inside
the hive, as soon as visited by the enémy, and hide themselves, so long as
the latter watches. . And, further, the offenders are balled and killed by the
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bees, as soon as they. dare to intrude the inside of the hive.

2. Wax Secretion and Comb-Building.

Our tribe of bee excels wmellifica, as it seems to me, in the ability of
wax-secretion.  Their habit to leave their nest at trifle obstacles seems to
stand in connection with this ability of the skillful builders; the cell wall of
the combs is gnawn down when not satisfied and the old shallow comb-cells
are very often found left unused. In this regard they stand in contrast to
mellifica which are extremely tenacious to take care for the preservation and
utilization of any combs. Peculiar it is that they are very often bearing in
their wax pockets wax scales considerably thibk, more than I mm- in
thickness, bulging outward the covering plates, while this is not so common
in mellifica. ' '

If supplied with food, our bees build combs readily in the warm climate
when no honey is coming in from natural sources.  The newly built combs are
white or yellow in color and regular in shape and arrangement and of freshy
appearance. The cell wall of the new comb is so thin that it is only 32 p
in thickness. The bees do not use propolis. They disregard mellific combs,
when given to them, but use often as those of honey or sometimes as those
for. the drone brood. The comb foundations of mellific type are usually also
disregarded, but rarely utilized by them, building up the cells narrowing the cell
mouths ; thus intermediate froms of cells are left here and there between the
groups of the narrowed ones.

In the followings table I have endeavoured to compare the value of 3

diameters of one cell in the Japanese bee with those in smellifica.

TABLE III.
X Worker cells ' Drone celle
Diameter from -
side to. side  Japanese bee . Dutch bee Japanese bee ‘|~ ‘Datch bee
(8o cells) (120 cells) (60 cells) (30 cells)
1 465 mm 4.§8 mm 5.42 mm 6.48 mm
2 462 ” 4.18 » 537 7 . 6.45 >
3 4.68 7 4.15 7 5.25 7 6.40
Mean 4.65 ' 510 7 . 536 ” E 645 7
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From the above figures we see that the drone cells surpass slightly the worker
cells of wmellifica in dimensions.

Queen cells resemble in form those in mell{ﬁca; in one case I measured it
is 18.7 mm in depth and is 9.8 mm in the maximum i’nside diameter.

It is well known in this country that wax dealers appreciate the Japanese
beeswax owing to its superior quality. The chemical and |physical ‘properties

are seen in the study by SHIBASAKI (190O).

3. On the Peculiar Pore of the Drone Cocoon.

As the characteristic of the drone cocoon comes next /in consideration a
fine circular pore which I have made out at the elevat/ed//ut tip of it; it comes
into view, when the nurse bees take off the waxy cap sealing each cell which
covers the cocoon (Fig. 9). This pore is not detected in mellifica at all (Fig.
12), but in our bees it rudiment is already obvious in tﬁe cocoon just formed;
it is inconspicuous at first, but is recognized at ease by artificial exposition of the

tip of the cocoon.

The young drones come out, cutting round the outer cocoon iwabll circularly,
so that it falls in circular disc (Fig. '10, 11). Seen on median transverse section
through its pore (Fig. 13); the disc consists of about 10 iayers of silky substance
which are diminished in number towards the periphery, so as to decrease the
disc in thickness, until its sharp edge is brought about. A dark brown substance
of unknown matter is deposited along the inner surface of the layered structure
just described: it is thicker near the passage of the pore and is thinned out to-

wards the periphery, penetrating probably between lhe layeré of the disc.

The pore is nothing other than the outer opening of the passage communicat-
ing the interior of the cocoon with exterier. The passage is a straight canal,
but becomes constricted at the neck which is surrounded by the dark brown
body, so as to be transformed into the funnel-shaped passage which is 0.4 mm
in length, 0.4 to 0.6 mm in diameter at outer and 0.25 mm at the inner openiﬁg.

Instead of thin and loose structure of the cocoon wall in mellifica, it is of a
considerable thickness in our bees; the reason why the pore of the cocoon is

confined to the latter consists, as I dare to assume, in this thickness of cocoon
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wall to facilitate the aeration in the inside of the small chamber.

CONCLUDING REMARKS.

A scope of the external features brought forth in the foregoing descriptions,
among which the brown color of the mouth-parts, the distinct banding on the
dorsal plates of the abdomen, the pale yellowish coloring of its ventral surface,
the peculiar markings and the tibial projection of the drone legs as well as
the criterion of the wing-venation are to be enumerated,.are so characteriostic
to the Japanese bee that it can not be classified with, but is put against A.
mellifica. A new fact that the toment bands which are made out in the
present investigation to be extended into the 6th abdominal segment, enforces

furthermore us to assume this view. ‘ *

What is the anatomical details concerned, there are a series of new facts
of prime importance which have been added by the present investigation; in
particular they are made out in the male copulatory organ.  Striking is the
constriction which marks off the proximal portion of the penis from its distal
part. The simple thickenings of the penis wall is seen instead of the hard
chitinous plates of the dorsal wall in A. mellifica; not unfrequently they are
even nearly lost. The conspicuous structure is seen in the pneumophyses
which are not only represented by the principal horns prolonged, but consists
also of the 3 well developed accessory conical tubes of unequal length. The
deep grooves separating the cross-ridges from one another as well as the
characteristic spining on them and on the ventral quadrangular region stand back
by no means to the new facts just mentioned. The palmated structure of
the so-called doubly pinnate-lobed projection with the well-developed dorsal

triangular region must be added to these important facts.

In the biological habitude of life there is a series of sharp contrast in
which the Japanese bees stand to A. mellifica. First of all our bees are so
_cowérd and helpless that they are defeated, without intending a defence, by
formidable offence turned by A. smellifica upon. The latter are in their turn
offended and damaged by dreadful attack of wild wasps which are, however,

powerless on the Japanese bees, because at the offence these shy creatures
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retire into the inside of the box instead of risking the struggle and exterminate
those fellows of the varacious enemy, which dare to intrude thereinto. It
occurs not unfrequently that the cell wall of the old combs is gnawn down
by themselves. They abandon their hive at trifle circumstance unfavorable for
them; on the other hand, they are skillful in building the nest, each cell of
which is in mean 4.65 mm in diamenter and 5.36 mm in depth for the drones,
being the latter about equal to that of the worker cell of 4. mellifica. They
are often seen bearing so thick wax-scales, more than 1 mm in thickness in their
wax-pockets. The worker bees do not intend to raise the queen either from
fertilized egg or from worker larva and become fertile soon, when the latter
is lost from their hive. It is, therefore, beyond doubt that a nest in which the
queen is once lost, can never be maintained further, so that there happens
nothing else than decomposition of the coleny.

As further peculialities of the Japanese bees the fqrward direction of their
heads at the entrance of the box, in which they are fanning, and the parts
of the latter they rest at fanning are to be mentioned; the arrangement of
the eggs along the midrib of the comb, in which they are deposited, is also
a striking contrast to that in 4. mellifica. The circlar pore at the front wall
of the drone-cocoon is finally as one of the striking characteriostic of our tribe
of bee. .

All these prominent biological facts gathered from the facts described prove
that our bees stand inferior to A. mellifica in the zoological scale and: can
accordingly be not taken together with, but are to be distinguished from the
latter. It is, furthermore, reported and has been experienced by miyself that
crossing of our male and female with those of A. melfifica is unsuccessful.

In connection with the anatomical characteriostics, among which the con-
struction of the male copulatory organ is worth of notice, the biological date
just referred to afford us the ground which is strong enough to put the Japanese
bees on it against A. mellifica. On the other hand, our native bees show a
series of characteristics in common with A4pis skdica, as pointed out by recent
observers such as KOsCHEVNIKOW (1900), v. BUurTEL-REEPEN (1906) and others.
FRIESE (1920, 1922, 1923) puts indica among A. mellifica, but only because his
view advanced in order to condense the conception of the species. The results



20 = R EH—ERBRCHABCWNT IHE

of the present investigations are, therefore, proved not only to have elucidated
the andtomical dnd biological details which have yet remained obscure, but
also to afford the ‘absolutely solid ground, on which the variety of A. indica

is established for the Japanese honey bee.
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EXPRANATION OF PRATES

List of Abreviations

alighting board of the hive..
hair band of 6th ségment.
constriction.
projection.
marking.
lobed projection.
brown mass.
prore.
pneumophyses : .
L priﬁcipal horn.
2. main branch.
3,4. side branches.
ventral quadrangular region.
cross striped ridges.
1.  proximalmost ridge. , .
symmetrical chitinous plates or slight thickenings of penis wall.
dorsal triangular region.

vertical wall of the hive.

Plate I

Individual of Japanese worker bee, abdomen distended, from right
side. X 2.5 .

Do., bearing a brownish markings on the 2nd segment, dorsal view.
X 2.5

Venation of hind wing, Japanese worker. X 6.6

Do., Japanese queen. X 6.6

Do., Japanese drone. X 6.6

Do., Japanese bee fanning at the entrance of a hive.
Hind leg, Japanese drone. X5

Do, Dutch drone. X 5
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g. 10.

II.

13.

. 14.
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. 16.
g. 17.
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. 20.

21,
22.
23.
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Pore of drone .cocoen, exposcd by nurse .bees, scraping off waxy
cover, natural size.

Scaly cocoon discs cut down by emerging drones themselves, natural

size. .

A cocoon disc magnified; Japanese bee. = X 5.5
Do., Italian bee. X 5.5

Median transverse section of cocoon disc < 16

Plate II.

Copulatory organ of Japanese drone, protruded, lateral view, bearing
group of minute outgrouths of distal penis wall. X 9

Do., showing nearly total absence of minute outgrowths on penis

wall. X 9

Copulatory organ, Dutch drone, everted state. X 7.4

Do., Japanese drone, resting state. X IL

Do., Dutch drone. X 77 . .

Do., Egyptian drone. x oy

Penis-bulb spreaded out, to show distribution of minute outgrowths

on penis wall in Japanese drone, dorsal view. X 15
Pinnately-lobed projection, Japanese drone, facial view. x IO
Do., Dutch drone. X 10

Pneumophyses, Japanese drone, resting state. X IL5

Do., everted state. X 12.7
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SOME NEW NOTODONTIDAE FROM JAPAN,
COREA AND FOMOSA, WITH A LIST
' OF KNOWN SPECIES.

BY

Pror. S. MATSUMURA.
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Since 1909 after describing some new species of Notodontidae from Japan
in the “Thousand Insects of Japan-Senchuzukai ” Suppl. vol. I., I have collect-
ed quite a large number of Japanese Notodontidae and described some of them
in three parts in the Zoological Magazine, Tokyo® (Dobutsugaku-zasshi), and
some of them in my Thousand Insects of Japan, Addit. vol. IV (1921). From
Japan, Saghalien, Corea and Formosa we know till now about 173 species of
Notodontidae. Last year Messrs. Toichi Uchida and Hidezo Takano collect-
ed for me a large number of Notodontids moths in Corea, and after studying
them thoroughly, I found the following 2 new species, 2 new varieties and 2
unrecorded species as follows:

I. Gangarides puerariae Mell var. coreanus n. var.

-Coreodonta coreana n. sp.
Hyperaeschra nigricosta n. sp.
Wilemanus bidentatus Wilem. var. coreanus n. var.

Pterostoma -griseum Brem.

AN S

Dudusa sphingiformis Moor.
Further our cabinet is enriched with the following 5 new, one unrecorded
species and one new aberration from different parts of Japan and Formosa:—
1. Dicranura formosana n. sp.
2. Gluphisia crenata Esp. ab. infuscata n. ab. Honshiu

1. Zoological Magazine, Tokyo vol. 31. (1918); vol. 32. (1919); vol. 34. (1921).
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.3. Notodonta sugitanii n. sp. Honshiu
4. Hiradonta _takaonis n. sp. , Honshiu
5. Lophopteryx robusta n. sp. - Hokkaido
6. Lophopteryx nikkoensis n. sp. Honshiu
7. Odontosia sieversi Mén. “ Hokkaido

On this occasion I wish to describe the following 8 new genera belonging
to Japanese and Corean Notodontidae:==" -~ ==~
1. Nericoides . - (Type-Nerice bipartita Btlr.)
Chadisroides (Type-Ochrostigma ussuriensis Piing.)
Coreodonta ~ (Type-Coreodonta’ coreana Mats.)"
Hiradonta '.('!‘ype'-Hl;‘radoht'a takaonis Mats.)
Spataliodes  (Type-Spatalia dives Oberth.)
Stenospatalia (Type-Spatalia jezoensis Wilem. et S.)
Eguria= -+ (Type-Spatalia ornata Oberth.)
Mimopydna  (Type-Pydna pallida Wk.)

® W o B e D

Descriptions of New Species and Varieties. |

1. Wilemanus bidentatus Wilem. var. coreanus n. va,.

Differs from the type as follows :—

Primaries gray, with a light shade of bluish, outer side of the central
fuscous patch being not deeply excavated as in the typical specimen, and
white post-medial and kstﬁbmarginal bands not cohspicuous; apical patch narrower
and smaller. ‘ , _

Hab.—Corea (Shakuoji and Kwazan); 5 (2" @, 3 ) specimens were collected
by T. Uchida and 'H. Takano. - , -

2. Gluphisia crenata Esp. ab. infuscata n. ab.

Form and patern of the markings just like those of var. japonica Wilem. ;
primaries fuscous, on the outer half being somewhat paler, subbasal, antemedial,
postmedial and submarginal bands being narrower, and of which the antemedial

band being most conspicuous.
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Hab.-Shinano (Shirahone ); one male specimen sent me for indentification

by Prof. L. Sugitani.

3. Notodonta sugitanii n. sp.

Differs from V. zritophus Esp. as follows —

£ . Thorax black, mingled with some grayish hairs. Primaries with waved
distinct ante-and postmedial bands, the former being inwardly and the latter
outwardly lined with a pale grayish band; discocellular spot somewhat crescent
shaped, ringed with gray; underside with a very faint fuscous postmedial
band, which being only distinct at the costa. Secondaries with a very faint
fuscous medial band; underside with a very conspicuous crescent spot, which
touching outwardly the fuscous medial band. '

Exp—¢ 52 mm. ' ’ 7

Hab.-Shinano (Hinokitoge, near Shirahone); one female specimen collected

by Prof. I. Sugitani.

4. Takadonta takamukui Mats. 9. Zool, Mag. Tokyo,
Vol. XXXII, p. 147, (1919). '

As I have described only fhe male of this species I wish to describe
here the female. Q. Makings -of the primaries nearlyr as those of the male,
but the color being paler and the form much larger; underside infuscated,
on the outer 1/3 being paler. Secoadaries in the middle with a pale curved
band. Underside as the primaries, on the outer 1/3 being paler. Antennae
filiform, not ciliated, while in the male being strongly ciliated.

Exp—2 56 mm.

Hab.—Hoki (Daisen); one male and and one female specimens collected by
the author.

5. Hiradonta takaonis n. sp.

‘Near Hyperaeschra tenebrosa Moor.
4. Thorax testaceous, head and collar dark brown, abdomen fulvous

brown, the latter at the base with fuscous hairs; primaries dark brown, hind
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margin and apex testaceous as in Zenebrosa,; ante-and postmedial bands black,
wavy, especxally the postmedial band being highly indentated, the space at
the hind margin between the ante-and postmedial bands being infuscated ;
at the outer margin, the space between vein 4.and 5 being paler. Secondaries
fuscous gray, near the middle with a paler band. Underside fuscous, medial
band darker, 1/3 of both wings being paler.

Exp.~-% 47 mm.

Hab.—Honshiu; one male specimen collected at Mt. Takao near Tokyo

and another male at Chichibu by S. Hirayama.

6. Coreodonta coreana n. sp.

Primaries dark brown, on the.outer 1/3 at the costa broadly paler; .ante-
medial band highly wavy, below the medial vein near the base with a fuscous
streak, so that with the wavy antemedial band forming a large W-shaped
marking, its innerside being lined with testaceous; postmedial band black,
obliquely curved and buiding a spot-series; interspaces between veins 4, 5,
6 and 7 being paler, and each with an infuscous streak, and the fuscous veins
being often interrupted ; marginal lobe of the hind margin somewhat infuscated.

Secondaries dark gray, lacking medial band. Underside of both wings
gray, those of the primaries at the bases being somewhat darker. Body gray,
thoracal tufts at the apices being fuscous, abdomen simillary colored as the
hind wings.

Exp.~% 50 mm.

Hab.-Corea (Shakuoji); 10 male specimens collected by Uchida and Takano.

7. Hyperaeschra nigdcoéta n. sp.

2. The form of wings just like that of A. angustipennis Mats.

Wings gray, primaries in tha middle with a broad, curved, interrupted
fuscous band ; secondaries somewhat paler than the primaries, with an indistict
paler band. Underside pale gray, costa of primaries except the apical 1/4
narrowly fuscous, no trace of markings being visible. Body testaceous gray;
palpi dark gray, the 3rd joint being darker. '
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Exp~7 38 mm.
Hab.-Corea; 2 male specimens.collected by Uchida, Takano and Hasegawa

at Shakuoji and Suigen.

8. Lophopteryx robusta n. sp.

Near L. kuwayamae Mats., but much robuster.

A . Yellowish brown. - Primaries scattered with some dark bluish scales
near the hind margin and at the base, near the middle with a quite broad
fuscous pestmedial band, which curves outwardly at vein 4, and ends at the
innerside of tuft; hind marign broadly infuscated at the innerside of the tuft,
with an indistinét, highly waved, fuscous antemedial band, which being more
conspicuous at the hind margin; near the base with an indistinct, dark brownish
basal markings; tuft darkbrown. Secondaries testaceous gray, in the middle
with ‘an indistinct fuscous band, anal angle being fuscous, with a short trans-
verse testaceous bar and }somve bluish scales. Underside paler than on the
uppersurface, in the middle of each wing with an indistinct broad fuscous
- band. Metanotum with a triangular pale testaceous space. Tarsi brown, ringed
with testaceous. Abdomen testaceous, last abdominal segment on each side with
a lateral tuft.

Exp-? 43 mm:

Hab.-Hokkaido (Sapporo); 3 male spcimens collected by the author.

9. Lophopteryx nikkoensis n. sp.

A 9. Male yellowish browh and female dark brownish. Primaries in the
male near the middle with a broad fuscous band, which arising from the middle
of the hind margin and ends at the costa before the apex; at the innerside
of the band with some indistinct, narrow, longitudinal fuscous streaks. Second-
aries pale testaceous, at the anal angle with a fuscous patch, its fringe being
;7ellowish brown, with a testaceous curved bar. Underside grayish testaceous,
in the middle somewhat infuscated; fringe at the anal angle being brownish.

Metanotum with a triangular testaceous space. Abdomen simillarly colored

as on the secondaries. In the female primaries with some purplish shade, at
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the innerside of the tuft with a zigzag fuscous, antemedial band, which being
distinct only at the hind margin, thel atterb eing broadly fuscous. Metanotum
of the female with a triangular whitish space.

Exp-% 44 mm., £ 45 mm.

Hab.-Nikko; one male specimen collected by S. Hirayama and one female
by T. Takamuku.

This species resembles somewhat L. jezoensis Mats.

10. Gangarides pueriariae Mell® var. coreanus n. var.

2 2. Yellowish testaceous. Primaries scattered with brownish scales,
subbasal, antemedial, medial, postmedial and submarginal bands being fuscous,
subbasal band being incurved and interrupted at the subcostal vein; ante-
medial band somewhat incurved near the subcosta; medial band being dis-
tinctly incurved beyond the medial vein; postmedial band oblique and slightly
excurved near the apex; submarginal band wavy, at both ends being indistinct;
a small white spot in the cell; termen brownish, at the ends of veins checked
narrowly with white scales. Secondaries yellow. Underside pale testaceous,
with some greenish shade, both wings being provided with 2 central fuscous '
bands, inner one of which being somewhat diffused; near ‘the costa with some
brownish scales, which being grouped as a cloudy spot. Body beneath and
legs, testaceous. Other characters as those of G. pueriariae Mell.

Exp—-2 72 mm. ¢ 80 mm.

Hab.—Corea (Shakuoji); 2 male and one female specimens collected by
Uchida and Takano.

Gangarides puerariae Mell from south China differs somewhat in marking,
and if it will be a distinct new species, I propose to give the name coreanus.
Ab. rubens n. ab. ' ‘ '

2. Differs from the type in its having pale reddish colored secondaries.

Hab.—Corea (Shokuoji); one male specimen collected by Uchida and
Takano. ‘

1) Deutsche Entomologische Zeitschrift Heft I, P. 123, 1922.



SoME NEW NOTODONTIDAE FROM JAPAN, COREA AND ForMosa, 35

1. Descriptions of New Genera.

I. Nericoides n. g.

Closely allied to Nerice Wk., but differs from the latter as follows :—

Compound eyes with some distinct hairs; thorax with a high conical pro-
jection, and not comb-shaped as that of MNerice, vein 6 from the besal 1/3
of areola, and not from the upper angle of the cell as in Nerice, vein 7
arises nearly from the middle part of 6, while in Nerice from 1/3 of 6; veins
3 and 4 arise nearly from a point.

Generic Type — Nerice éipartita Butl.

2. Chadisroides n. g.

Closely allied to Chadisra Wk., but differs from the latter as follows :—

£. Antennae bipectinated, and at the apical one third being serrated;
palpi short, not reaching the vertex of head; veins 7 and 10 to primaries
arising, from the u’pper part of the areola, vein 3 beyond the lower angle of
cell; no tuft on the hind margin; vein 3 to secondaries arising beyond the lower
angle of cell. In form and patern of the markings resembles much also
Wilemanus Nag., but differs form it in its baving pectinated antennae in the
female.

Generic Type-Ochrostigma ussuriensis Pang. (= Chadisra coreanus Mats).

3. Coreodonta n. g.

Closely allied to Epinotodonta Mats., but differs from the latter as follows:—

. Antennae filiform, not serrated as in Epinotadonta.

Thorax in the middle with a long erect tuft, which gradually becoming
lower towards the metanotum. Veins 6 and 7 to primaries branched far away
from the end of cell; wings much narrower.

Generic type—Coreodonta coreana Mats.

It resembles also Hyperaeschra Btlr., but differs from the latter in having
filiform antennae in the male.
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4. Hiradonta n. g.

Near Hyperaeschra Butl.

Antennae in the male long serrated, at the apical 1/3 being filiform.
Palpi upturned, reaching above the vertex, 3rd joint being short; compound
eyes pubescent; thorax with no conical tuft; véin.6 to pri.maries arises from
the upper angle of cell, origin of vein 3 bemg nearer to 2 than to 4; veins

6 and 7 to secondaries branched, being. prov1ded with a short stalk. Abdomen
long, about 1/3 projecting beyond the hind wing.

Generic type~Hiradonta takaonis Mats. |

5. Spataloides n. g.

Closely allied to Spatalia Hb., but differs from the latter as follows:—

Antennae in the male serrated, while in the typé argentina Schiff. being
strongly bipectinated, except at the extreme apex and -which being serrated;
antennae in the female filiform. ' '

Vein 7 to primaries arises far way from the origin of 6.

Vein 3 to secondaries arises beyond the lower angle of cell, while in
Spatzma veins 3 and 4 being branched. '

Gerneric type~Spatalia dives Oberth.

6. Stenospatalia n. g.

Also allied to Spatal.a Hb., but differs from it as follows :—

Antennae bipectinated, the apical one third being serrated, while in
Spatalia being serrated on their extreme apices (about 1/6); in the female
antennae filiform. :

Vein 3 to primaries arises far apart. from: the hind angle of cell, but being
~much nearer to 4 than to 2. ' ’

Veins 6 and 7 to seccndaries branched, with a very short commbn
stalk ; vein 3 arising far apart from the hind angle of cell, as that of the
primaries. Primaries narrower, costa near- the apex being curved, in the female
being more conspicuous.

Generic type-Spatalia jezoensis Wilm. et S.



SOME NEW NOTOCONTIDAE FROM' JAPAN; CoREA. AND FoRMoSA, 37

7. Eguria n. g.

Clbsely allied to Rosama Wk., but differs. from the latter as follows:—
Palpi long, slenderer, obliquely ascending, second joint nearly 4 times as long
as the first, 3rd joint slenderer and somewhat shorter than the first. Antennae
in both sexes bipectinated. »

Vein 3 to primaries arises widely apart from 4, but much nearer to 4
than to 2; at the hind margin on the outerside of tuft deeply excavated. It
reesmbles also Spatatia Hb., but differs from it in having very long areola,
vein 7 arising from the tip of areola, and bipectinated antennae in the female.

Legs long and slenderer, without long hairs.-

Generie type—Spatalia (Rosama) ornata Oberth.

8. Mimopydna n. g.

Closely allied to Pydna Wk. but differs from the latter as follows :—

@ Antennae serrated and long ciliated.

Thorax in the middle provided with a high erect tuft.

Areola very narrow, triangular, veins 7 and 8+9 from the apex of the
areola. Abdomen very long, neary one half protruded from the hind margin
of secondaries; at the apex with a brush-like tuft.

Generic type—Pydna pallida Wk.
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A List of Notodontidae from Japan, = g g ;f‘ _g g g
Corea and Formosa. Fl12 12828 |=
R SRS S _‘:_ —_
1. Tarsolepis japonica Wilem. et S. ~:<_ - —’_ B
2. 9 sommeri Iib. ———T X | x - X
3. 9 taiwana Wilem. X
4. Dudusa  nobilis Wk. var. synopla Swinh. . - X
5. 2 sphingiformis Moor. T X
6. Cerura bicuspis Bkh. var. japonica Griinb. 7
7. . furcula Clerck var. sangaica Moor. o X
8. ” lanigera Btlr. x 7 X x
9. » liturata Wk. - o X
10. Dicranura erminea Esp. var. menciana Moor. X o x
11, » formosana Mats. (n. sp.) o %
12. . vinula L. var, filina Btlr. x | x
13. Stauropus alternus Wk. | ] X
14. » basalis Moor. var. niphonica Griinb. - X —'—
*15. . confusus Wilem. B X
16, - fagi L. var. persimilis Btlr. X | x
*17. s nigrobasalis Wilem. o _|— X
18, , obliteratt Wilem. < [
*1g. » wilemani Mats. (= pulverulenta Wilem. o «
(Nom. praeo.)
20. Shachia  circumscripta Btlr. < | x
(Shachia subrosea Mats.) ]
21. Damata longipennis Wk. . x
22. Quadricalcarifera coreana Mats. I_— X
23. s cyanea Leech. ] x | % l———
24. » horishana Mats. —| x
25, ” perdix Moor. X [—x—‘

*_—Species not identified by the author.
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26. Quadricalcarifera perdix Moor. var. nigroguttata Mats. X
*27, . subgeneris Strand. x
27. » sugitanii Mats. x
28. » viridimaculosa. x
*29. s viridipicta Wilem. X
30. Chadisroides ussuriensis Piing. <
(Chadisra coreana Mats.)
31 Wilemanus bidentatus Wilem. x
var. coreanus Mats. (n. var.) X
32. Liparopsis formosana Wilem. x
33. Chethodonta grisescens Stgr. x | X
34. Somera viridifusca Wk. x
35. Fentonia ocypete Brem.
var. japonica Griinb. X | X | x| x
36. » crenulata Mats. x
*37. . nigrofasciata Wilem. X
38. Eufentonia niphonica Wilem. (=eximia Griinb). X
SR —
39. Disparia variegata Wilem. (=sordida Wilem.) x
var. formosana Wilem.) X
40. Hoplitis milhauseri F. var. umbrosa Stgr. x | x
41. Uropyia meticulodina Oberth. x | x x
*42. Urodonta arcuata Alph. P2
43. » branicki Oberth. X | x
44. " hirayamae Mats., X | x
45. » virimidixta Brem. (=Drymonia discoidalis
Mats.) x| ox
ab. infuscata Mats.’ X
46. Gangarides puerariae Mell var. coreanus Mats. (n. var.) x
ab. rubens Mats. (n. ab.) X
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47. Gangaridopsis citrina Wilem. Si}—_—l__: -
48. Lophocosma atriplaga Stgr. X T‘ ' T -
49. Epizaranga I;ermagna Btlr.ww— X _x_—l — o
(Zangra ziozankem;a Mats.) o —|—— R
56. Nerice" davidi Oberth. B _;_ _x— l_ T
51. Nericdides (n. g.) bipartita Btlr. x | % |—~—— ]
52. Epodonta lineata Oberth. ——7 Jx—l -
‘ (=Drymonia octolineata Mats.) T —‘— B
53. Ochrostigma japonicum Wilem. B Tl_ —— o
54. Drymonia basalis Wilem. et S. —_—x—— IR
55. 5 chaonia Hb. var. lunula Griinb. - X T
56. s trimacula Esp. var. daisenensis Mats. x T
57. Neodrymonia delia Le(;clx. o x
58. 5 koreana Mats. - —X—— ]
59. Mesophalera sigmata Btlr. X X ]
60, Nag.anoea manleyi Leech. o x | % |
61. Pheosia dictaenoide Esp, [
var. fusiformis Mats. x |'x | x ]
62. 5 tremulae Clerck. X -
63. Mimodonta albicosta Mats. o —X— o
64. Neopheosia fasciata Moor. —x—— -
65. Hupodonta pulcherrima Moor. N
var. corticalis Btlr. X | x —_T
66. ” lignea Mats. x | x T
(=H. obsoleta Marum.) —-' o
67.  Shaka atrovittata Brem. x -x—’
68.  Microphalera grisea Btlr. 7 Ti
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69. Notodonta rothsch:ldi Wilem. et S, X | x| X ——i=—
var. sachalinensis Mats. _x_ 1-——
70. s stigmatica Griinb 7 —;(_ T —'_ T
71. s sugitanii Mats. (n. sp.) X ’——
72. " tritophus Esp. A T |
var. uniformis Oberth. x| x -
73. Mesodonta aliena Stgr. X T.—_— T
(=Notodonta nitobei Mats.)
*74. 5 basinotata Wilem, - T
*75. ' cinerea Btlr. x
76. 9 gigantea Btlr. - X | % T
*77. ” graeseri Stgr. o ? |
*78. »” griseotincta Wilem. B _;<—
79. 5 ishidae Mats. X | x T
(=Notodonta arnoldi Oberth.)
8o. ,, koreana Mats. T x
81. . lativittata Wilem. T X | x T
(=Notodonta moltrechti Oberth.)
82. 5 monetaria Oberth. X | X —__T ]
83. » moorei Hamp. T x
84. . oberthiiri Stgr. x _x— ——x— | X
8s. ' ovata Mats. T x o
86. s rotundata Mats. B X -
*87. (?) trachistso Oberth. ? ]
88. Fusadonta basilinea Wilem. T x T
*89. Cleapa latifascia Wk. , o X
*go. Paleca rufescens Bilr. X B
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91. Epinotodonta fumosa Mats. h l —.——‘_

(=Yazawaia japonica Marum. *_'*———‘-‘——_‘"‘_

var. shibuyae Mats. T 1 —‘—‘—‘—

92. Takadonta takamukui Mats. —T ——-—]__i—
93. Coreodonta (n. g.) coreana Mats. (n. sp.) o —;: X l——_
94. Hiradonta (n. g.) takaonis Mats. o x B —!—_—
95. Hyperaeschra angustipennis Mats. -x— o __‘—
96. ” biloba Oberth. S x x| —’_
*97. s furva Wilem. T —‘T
*g8. ,, kosemponica Strand. I—— L _|—x—
99. s nigricollaris Mats. ‘_ T T _i-w w‘ ——"—“

100. . nigricosta Mats. (n. sp.) l_—“ ———'—T_——

I0I. . suzukiana Mats. o _T —— o

102. » tenebrosa Moor. O T _i—lt
*103. . tenebrosella Strand | —-—‘i—! X
*104. 9 tusa Swinh. wx— R —_‘—

105. Allodontoides discoidalis Mats. | —J—— —}-x—

(=Hyperaeschra taiwana Marum.) - —|~————‘———

106. Allodonta leucodera Stgr. e —x— T o —’—-

(Hyperaesehra collaris Swinh.) _———__—‘—
var. sachalinensis Mats. T o -

107. Spataliodes (n. g.) dives Oberth, T_x_ —i X o

B E——
(=Spatalia okamotonis Mats.)

108. » doerriesi Graes. x —x_ ]
*109. ? Spatalia plusiotis Oberth. | ? ? o
. 110. Eguria (n. g.) cinnamonea Oberth, N x B x _I_

IIr. » ornata Oberth. x [ x| % —x—l——_
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(=Macrodonta Btlr.) [ ir———
112. Platychasma virgo Btlr. e x N
113. Leucodonta bicoloria Schiff. ) ’ —:— o T -
var. teineana Mats. i %X O
114. Lophontosia cuculus Stgr. B ’;— X
115. » pryeri Btlr. - T _x—_
116. » camelina L. X T
var. giraffina Hb. X | X x| x| x
117. . 2 jezoznsis Mgts. X |
118. s kuwayamae Mats. T TT X .
119, » nikkoensis Mats. (n. sp.) X
120. 2 robusta Mats. (n. sp.) T X HE
121. 5 saturata Wk. TTT'—X—— X
var. hoegi Graes. o X | % 'm o
122. Fusapteryx ladislai Oberth. x I— o
123. Hagatapteryx admirabilis Stgr. o T‘_:' N
124. Togepteryx vetulina Oberth. T TT T
125. Odontosia sieversi Men. ——_x- - |
126. j—Iimeropteryx. ml:raéulos; Stgr. T —x— —)_<— ——-—;—_
127. Pterostoma griseum Brem. o X
128, . sinicum Moor. o x | X
129. Euhampsonia cristata Btlr. o x | % -x—
130. » splendida Oberth. o T —;(—_
131. Phalera assimilis Brem. et. Grey. o ? ? | x
132. 9 angustipennis Mats. o »x |
*133; . flavomacula Wilem. ——-‘ T X
134. s flavescens Btlr. —' x | % l % | X l x x .
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135. Phalera fuscescens Btlr. ‘ X | o
136. » jezoensis Mats. - X | X | -
137. » minor Nag. ] x I
*138. » obscura Wilem. —l-—‘ l o X
139. » takasagoensis Mats. _'— X ' B
140. » sangana Moor. | —|— o —X—
141. Anticyra combusta Wk. R —I— X x
142. Phalerodonta bombycina Oberth. B _-—'—‘— —__X_
143. Goncclostera timonides Brem. T 7 TTT T
144- Melalopha anachoreta F. x | x | x| x| x| X
var. orientalis Fixs. T S
145. » anastomosis L. —x— X | X
146. » curtuloides Ersch. x —x~—
147. » pigra Hufn. R o
var. obscurior Stgr. o -x~_
148. Micromelalopha sieversi Stgr. T-x_T —_x__
(troglodyta Graes.) ]
*149. » restitura Wk. -x- T
150. Pygopteryx suava Stgr. % _;: T
*151, Norraca curvilinea Wilem. B x
*152, Norracoides discollaris Strand X |
%*153. Turnaca delineivena Swinh. 7 o _~><—
154. Pydna albifusa Wilem. T Tk
155. »  albistriga Strand‘ e X
156. s for_mo,sicola Strand 7—
. 157. " indoﬁspfcua Wilem. i —‘—— L 7 o
158. insignis Leech TI— T
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*159. Pydna kanshireiensis Wilem. l_ =—|— ?l—
*160. ,» metaphaea Wilem, T l X B
*161. ,» nebulosa Wilem. ’ . I_ xv .
*162. » plumosa Btlr. _——‘ x I
*163. ,»  sordita Wilem. O _x—
164. .,  southerlandi Holl. o ? "]
165. » straminea Moor, -x— x| x l—.x_‘.x_—;—
*166. » suisharyonis Strand : —~—| x
167. , testacea Wk. T ——;—'_
- —
(=magna Mats.)
*168. ,» virgata Wilem. T x
169. Mimop.ydna pallida Btlr. x | x _T
170. Ramesa tosta Wk, - X X
171. Ptilophorides jezoensis Mats. X o
172, , nohirae Mats. —T— |
173. Ptilophora plumigera Esp. - ? T
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Wilemanus bidentatus Wilem. var. coreanus Mats,
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Oy 7 2 A ¥ vy v Fox o2 0P R W
Gluphisia crenata Esp. ab. infuscata Mats.
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Notodonta sugitanii Mats.
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F YV TASRENLAE S Lo '
MR AKEEREToMBRAL T BERONHBRETEE
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e Z R K THRIABRELARSTT 2o dER2A THE
TART DX ARETANESAM O 6D Y,
Bl R(PIH = 3,2,

EH—EHE B —E AR ERRA—EH2HE LR CRE R Y,

W, 2% a2 v ¥ F x 3,5
Takadonta takamukui Mats.
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Hiradonta takaonis Mats.
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EH—AMNE#HLUBERDO— SRR EUBERBREORERT 2 ZH O #
2 A $oZ i &£ v ¥ X 7 v ¥ ¥ F :x =2 Hyperaeschra tenebrosa Moor. | % 1 3
AP MBREERAAKRFRcBH KXV TAS KR LA,

Ry T 72 vV ¥ ¥ F ok 2o
Coreodonta coreana Mats.
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il N
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4, v =% v ¥ ¥ F ox 3,
Hyperaeschra nigricosta Mats.

Wik & ¥ < 4 ¥ v v ¥+ F x = H. angustipennis Mats. (= g% 5l FTo 1z K fa,
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Lophopteryxz robusta Mats.
Zhix 2y ¥~ =29 % % F i 2L kowayamae Mats. T 8 7= b,
TR WM o BB K MK Y Ao BT R B
ELbRKE( AT OOBRKEREA~Zh ZE WK RIETD
(A Himm I BEHEERoRAMEREIIEERCOARAMCHAYE T
BrRERoOEANBERED VT Zh R BHEICTCHRTHECE (A
XA OSBRSS VKo R BZEY R KEBRD R ITYH
TR TIE Ao - Wr A~NPEMABRAGI L THFABAE R UK
BoEr 2B RBEHEE T EEECEM LY b KAEAM AL bR
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R NN R A S RN RN RN N
HEPOE= tv2, AAPRHEZEHo# 2% Y
E —r73t i M L D
Ju. =2 H Y =T Y v ¥ F ok o3,

HIF oo F

Lophopteryex nikkoensis Mats.
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Eom R VEBINEKAOMBb KK IEFOAMCH LT T 2 M
a M aRrRETH BRI RETEIAEACTEAERD Y rﬁﬁa%mi&
B BoBBRIPLISRICH I2BEO=ZMBIIE KFRER THHY L
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TRAIMKOFE AL 2FHHBRAAAZATHEE T H (K EGR T o = M 82
A fo

BEGOH MM E 2y —HoBHERPUBXBRE X V.— B 0 M
TEEBPEERERIYV CHERLA E YV ZALEIMAL =Y =7 Y v v F
s+ = L. jezoensis Mats. | f§f = VY,

BE #B—7=F WNCH B

— O, F 7 v v w Xy ¥ Fora,
Gangarides pueriariae Mell var. coreanus Mats.
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B2 MEKA®B KL R I '



Somi NEW NOTODONTIDAE.FROM JAPAN, CoREA AND ForMosa, - 49

CBRBARHCETRRKIKERG2LIBKAE:BCCHBo 8D
—c&m&ﬁﬁnt%mhqaﬁﬁnw%xvﬁn.x(Lrﬂm%ﬁmeﬁ
%ﬁiﬂiiqﬁ'l‘&vmﬁbﬁﬁ.#ﬂknﬁﬁ&ﬁ—-&Uo
PBHEEIPESHC HEA - WoB A 2B EZHFC THE 3

v&ﬁiﬁiiW'Ffﬁfi%K‘Cﬁﬁﬁbnkvo* ‘

MECHRY —FoH L aERIE D V.2 4 £ ab. rubens Mats. & 4y 4 &
Yo
CRMBREEBECRERRLYAIBEHIKNEE R

Mo BRCLTHEBRB BT EDKRNL Vo
Nerice bipartita Btlr.

1. Nericoides Mats. (n. g.)

»

Chadisroides Mats. (n. g.)——Ochrostigma ussurienis Piing.

3. Spataliodes ~ Mats. (n. g.)——Spatalia divea Oberth.

4. Stenospatalia Mats. (n. g.)——Spatalia jezoensis Wilem. et S.

5. Eguria N]ats. (n. g.) Spatalia ornata Oberth.

6. Mimopydna Mats, (n. g.)——Pydna pallida Wk.
WXL-EDFrBACIHEBRI LD =% Yo

1. Coreodonta Mats. (n. g.)——Coreodonta coreana Mats. (n. sp.)

2. Hiradonta Mats. (n. g.)——Hiradonta takaonis Mats. (n. sp.)
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ON PIKE FROM SAKHALIN AND

Lucius reichertii (Dybowski)
BY :

MADOKRA S4SAKI
. (Hokkaido Imperial University)

BRENA4I7LEFRILAF—

1) ngcius reichertii 3 2 %k C
B 2 Kk #

Through kindness of Mr. T. Hikita, Mr. F. Handa, and Mr. J. Kajiura,
five specimens of pike from Sakhalin have recently been brought into my
hand.  They were collected near Taraika where the fish is said to frequent
the sx;'amps. [ have also in my possession another specimen of similar pike,
from Siberia, wich Professor E. Eri of the Higher Normal School of Nara
has kindly placed at my disposal; this, agreeing almost in every respect with
the Sakhalin specimens “in question, has been of great use in my present
work. = At a glance of these specimens, I recalled in mind the form from Dauria,
which Pallas first described as a variety of the common pike Lucius lucius,®
and which Dybowski afterwards named Esox reickertii.®  But the description
of both these writers being very brief, the form has hitherto been delt with
but obscurely. The more closely I examined the specimens, the further my
fancy went, and has at last developed itself into the belief that they might be
qertainly conspecific ,with this form. So I have been much interested in them,
presuming that they might throw light on the discussion whether Lucius reichertic
may or may not exist as a species distinct from L. Jucius; toward this,
chiefly the present work has been undertaken.

The five specimens from Sakhalin range from 368 mm. to 720 mm. in the
length total, while that from Siberia has a total length of 800 mm.; this and
the largest of the former specimens are mature male. All were well preserv-
ed, especially thr‘eevfromv Sakhalin, which, when handed over to me, were still

so fresh as almost to represent the living colour.

1) Zoographia Rosso-asiatica III, pp. 336-338.
2) Verh. Zool. Bot. Ver., Wien, 1869, p. 956.
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The general structures are so very like those of L. Jucius that the form,

if roughly or carelessly examined, might be included within that species.

The body is elongate, and shows in some measure a cylindrical appearaunce

but is somewhat flattened laterally; the greatest
depth is a little less than one-sixth the length
total. Waen viewed laterally, the back is near-
ly straight from the occiput to the anterior
origin of the dorsal fin.. The belly is gently
arched, the highest part being some distance
anterior to the ventral fins where the body is
of the greatest depth. The caudal peduncle is
rather deep, measuring a little less than half
the greatest depth of the body (Fig. 1.)

The lenght of the head: goes about three
and a half in the length total, and well repre-
sents the characteristic feature of the Luciidae
in having a flattened back and a spatulate snout,
the length of which in turn is from 39 9% to
4195 of that of the head. When viewed from
above, the snout reveals itself as a semiellipse like
other pikes; its width is two-thirds the length.
The lower jaw projects a little beyohd the upper.
The eyes lie just in front of the middle of the
head close to its upper margin, and their
longest diameter is from 9/19 to 11/45 the length
of the snout, and from 9/65 to 1/10 that of the
head. The interorbital space is twice as wide
as the eyes, well agreeing with the description
of Dybowski.” The maxillary is a little shorter
than half the length of the head, extending

1) L c, p. 956.

A . . Fig. 1. Lucius r:icherii
posteriorly just to the frontal margin of the eyes; (Dybowski), from Sakhalin, x 1/6.
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this also tallies with Dybowski's statement.

The teeth are slender, sharply pointed, usually more or less curved cres-
- centwise, the larger ones are of almost canine appearance. There are about
50 teeth on each of the dentariesa, of which those on the anterior one-third
of the bone are equ-ally, small and arrange themselves in a row, while on the
remaining part they are very unequal in size, and form two or three irregular
rows. Of the latter teeth several in the outside are prominent and become
regularly smaller as they receed backwards, these teeth are visible before dis-
section. On each intermaxillary the teeth number about 15, forming a regular
row, and are equally minute. Each palatine bone has roughly 170 teeth arrang-
ed in several rows, which become longer anteriorly and internally; of these ten
or more near the antero-internal margin of the bone are especially large. The
vomerine teeth are about 130 in number; they become longer anteriorly, and
about ten on the anterior end of the bone are very long. The glossohyal
has many teeth arranged in several rows on the posterior half.

The dorsal and anal fins are opposite each other in front of the caudal
peduncle. The dorsal fin is a little longer than the anal, and origin‘ates a
little more anteriorly. The rays of the dorsal fin, inciusive of the rudimentary
ones in the anterior which are three br four in number, number 19 or 20,
while the anal fin rays, also including the rudimentary ones, vary from 16 to
18. As regards these numbers again there can be found an agreement with
the description by Dybowski, though they are both of greater number than
given by Pallas, who mentions the rays to number 14 in each of the dorsal
and anal. A similar difference from Pallas’ description exists also in the
number of the pectoral fin rays, which are 14 or 15 in the specimens before
me as well as in the case of Dybowski and not 12 as Pallas gives. These
differences are the only discernible dissimmilarities from Pallas’ description;
but this, perhaps, is due to the difference in counting and discounting of the
rudimentary rays.

The scales of a longitudinal row along the mid-lateral line of the body
range from 137 to 149 in number, counted from the scale next to the gill

opening to that opposite to the last vertebra. Dybowski describes them to be-
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146.° These numbers are decidedly greater than in L. Juc.us, in which they
are given to he 135 by Cuvier and Valencinnes,® 116-130 by Giinther,” 125-

130 by Smitt,” and 123 by Jordan and Evermann.® The scales of an oblique

row running from the anterior end of the dorsal
fin anteriorly and ventrally number from 35 to
37. The cheek is covered entirely with scales,
of ‘which the number seems not to be quite
The gill

cover has scales only in the dorsal half, the

constant, ranging from 150 to 250.

remaining part being «uite naked. Their num-
ber ranges from 70 to 120. The squamation
of the head, thus, places the form very near
L. lusius, and separates it from other pikes.

The branchiostegal rays are always 13 in
number.  Dybowski gives them as to be 14%
which is near the number found in L. Jucius, in
which Cuvier and Ginther both state to be 14,
Jordan and Evermann, 14-16, and Smitt, 13-15.
The vertebrae count 60 in the Siberian specimen
and 63 in one of the Sakharin specimens, those
of the precaudal region numbering 19 in the
former and 21 in the latter.

The parietal bones entirely separate the

frontals from the supraoccipital, a marked dif-"

erence from the respects in the osteology of
what we have hitherto known of the pikes which
have the frontals joining the supraocipital (Fig.

2). Three specimens, which were all that were

1) L, p. 957.

Fig. 2. LZuclus reichertii. Upper

_view of the skull. x 2/3. art, arti-

cular; de, dentary; ept, mesoptery-
goid; fr, frontal; j. jugular (sup-
prementary); mpt, metapterygoid;
mt, epiotic; mx, maxillary; ocl,
exoccipital; ocs, supraoccipital; op,
opercle; par, parietal; pmx, inter-
maxillary; pob, preorbital; pop,
preopercle; pt, palatine; ptp, ptery-
goid; qu, quadrate; sep. 1 & 2,
supraethmoid ; sop, subopercle: spl,
symplectic; spo, sphenotic; squ,
pterotic.

2) Histoire naturelle des Poisons, Tome XVIII, 1846, p. 286.
3) Catalogue of the Iishes in the British:Museum, Vol. II, ¥89s, p. 998.

4) Skandinaviens Fiskar, Vol. 1I, 1895, p. 998.

5) Fishes of North and Middle America, pt‘. 1, 1896, p. 628.

6) 1l e, p. 957.
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available for my dissection, showed this same characteristic, though there
might be discerned in some measure an individual varfation as to the de-
velopment of the parietals in respect to other bones of the vicinity. The
parietals, developing extensively over the epiotics and supraoccipital, form contact
with each other along the sagittal line of the head so that in the upper
surface of the skull the frontals are quite separated from the supraoccipital.
The epiotics, which appear in the upper surface of the skull in L. fucsus, are
in: the specimens examined, almost hidden under the parietals and can aonly
be seen in the posterior surface. ‘ .

The coloration and patterns of the body are very characteristic, mo less
than the osteology referred to. The back of the body and head is deep gray
or grayish blue.  The sides shine with silvery lustre, shaded in light'gi'eem
or greenish blue. The belly is pearly white. Closely resembling the spetted
muskellunge L. masquinwongy (Mitchill) of North America, the head and body
have many roundish or oval dark spots smaller than eyes, measuring from
about, 6 mm. to ahout I3 mm. in diameter in the largest of the Sakhalin
specimens examined, a characteristic which makes the form decidedly distinct
from L. /wcius which may have whitish spots on the darker ground colour.
As painted out by Dybowski the spots arrange themselves in more or less
obliquely transvers. lines, which all told for both the head and body, number
roughly 30-35. The regularity is; however, present to individual variatiomn;
the one given in the text figure r is an example which has the extremely
irregular arrangement of the spots. Except this respect the characteristic i
quite constant, similarly occurring in all graduated sizes of specimens; this i
also prowved by the reports of the imhabitants in Taraika.

Anatomical characteristics of other internal organs were also examimed but
no marked point discriminative from: other known pikes has been discovered.
The dimensions of the specimens examined are as follows.
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No. of specimen » A'I:‘iSh' frot‘il.'Sﬁkhalfn F;ll'x)ef:gm
i ii iii iv v vi

Leng&x‘s :o;?.l,c;:;g:iugid from snout to 368 mm. .466;.11.. 530mm. | 625 mm, | 720 mm. SOO‘m»m.
‘Length of head ‘107, | 130, |160, |18, |z210, | 220 '
éisbtz;in:.e from snout to base of ventral 205 5 | 257 5 | 305, | 343 ,; 410 5, | 460 ,,

X Distzg}ce a;;frgn%nout to anterior orgin 285 ,, | 362, ‘ 435 » 500 ,, | 570 ,; 620 ,,'

:} Length of $nout 43 5 | "50 £70 5 70 5 80 .90 ,,
Length of anmary 4t n | 625 | 75 80, | 100, 105

| Length of eye 14 4 18, 18, 20, | 22, | 22,
Interorbital distance 23 28 ,, 37 »o| 4Ly 47 47 ”

‘ Depth‘ of body 65 » 78' » | % » 107 5 | 123 5 135 5
Depth of caudal p;duncle 28 |37 » 40 5, 48, S50 5 | 43 o
Lenglh of dt)r;al fin .44‘ » | 55 » 6o » 75 >70 » . 35 »

| Length of anal fin - 32 45 45 » 62, €55, 70 4
.I_,eng,th of ;iorsal-ﬁn: ray 53 » » 65“ ,,b 65 , 8, | 72, | 8o,

i Leﬁgth of anal-fin l:ay 45 1 5:8',,"- . 70, |. 72 v,, 8o ,, 75
Length of. .pelvic-fin. ray 43 » | 60 5 | .65 76 5 | 63 » | 75 ;’
Length .of ventral-fin ray ’ .'40 -'” ‘57"';, ' 5? » 70 5 j 78‘,, ' 75 » '
.As shown by the foregoing statement, the agreement of \ the Sakhalit;

form with Dybowski's L. reickerts, which is, as he declares, very probably

identical with Pollas’ variety from Dauria of L. fucius, is quite satisfactory so

that I am greatly inclined to take them as conspecific.

This opinion of mine

is enforced by the fact that the Sakhalin specimen coincide in almost every
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respect with that from Siberia, which locality is, indeed, in the -vicinity of those
given by Pallas and Dybowski. © As to whether in any chharact‘eristic the
Sakhalin form may exhibit the ‘constant local variation with that of Siberia
can not well be ascertained, due to the lack of sufficient specimens available.
However, from the form of the river-system of Laka Baikal, which Dybowski
describes under a name L. reichertii var. baicalensis)® the Sakahlin form
seems to differ distinctly in several points: 1) In the Baikal form the.
maxillaries, being "longer than in that of Sakhalin extends to beneath the
centres of the eyes, 2) the scales in the longitudinal row along the mid-
lateral line of the body are less numerous, being 130-134, 3) the branchi-
ostegal rays are of a decidedly greater number, being 15 or 16, and 4) the
spots of the body and head are described as golden yellow, not black as
in the Sakhalin from.

In respect to the relationship of L. reichertii to L. lucius, the preceding
paragraphs come into the conclusion, that there exists between them a marked
difference at least as regards the number of the scales of the mid-lateral line
of the body, in the osteology, and in the pattern of the head and body. No
explanation is needed as to whether the differences are of sufficient value to
retain L. reichertiz distinct from L. Jucius. Eventhough they may be separated,
their intimate relationship is still easily recognised by their similarity as
regards the general structure, in the squamation of the head, and in the
pattern of the fins. And L. reichertii var. baicalensis alluded to stands between
them as an intermediate form, the intermediation chiefly appearing in the
number of the scales of the body, in the branchiostegal rays, and in the
pattern of the head and body.

Pallas and Dybowski report them as inhabiting in the river-systems of
the Onon and the Ingoda, the upper tributaries of the Amur widely distri-
buted in Transbaikal of Siberia.  According to Professor Eri the specimen
from Siberia at my disposal is probably from the river-system belonging to
the lower part of the Amur of Maritime Province.  These habitats taken
together with Sakhalin roughly demark the distribution of the species into a

latitudinally extended area ranging from Lake Baikal on the- west .to Sakhalin

1) Verh. Zool. Bot. Ver., Wien, 'i§74, ;p. 392. RS
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on the east.

The pike of Sakhalin has passed umnoticed from the earnest researches
of Pallas, Middendorff, and Schremck, but has come under the attention of
Boulenger who gives it in his distribution map of pikes.® I much regret that
I have unfortunately been unable to find the literature or other evidences, by
which he has mapped it into Sakhalin, Bartholomew and others® overestimate
the disttibution of the ILuciidae im delineating it into Hokkaido and the
northern half of Honshu, where no species belodging to the family has yet

- beea found.

1) Cambridge Nat. Hist, Fishes, p. 610.
2) Bartholomew’s Physical Atlas, vol. V, xgxf, pl. a5
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134. Trichomanes orientalis C. Chr. Ind. Fil. p. 646.

Trichemanes japomicum Fr. et Sav. Emum. PL Jap. IL. pp. 207 et 618;
Makino, Bot. Mag. Tokyo, XH. p. (193) et Phanerog. Pterid. Jap. Ic. pl.
XXI. (non Thunb.).

var. abbreviatum (H. Chr.) Miyabe et Kudo, nom. nov.

Trichomanes japonicusn Fr. et Sav. var. atibreviatem H. Chr. Bull. Herb.
Boiss. VIL. p. 817; Matsum. Ind. PL Jap. I. p. 349.

Hymenophgttlum Wrightii Takeda, Bet. Mag. Tokyo, XXIV. p. 179,
(quoad Pl. Kuril.).

NoM. Jap. Kita-koganeshinobu. (nov.).

HaB. Hokkaido. Prov. Shiribeshi: Shaketan (U. Fausie! n. 9893, June
10, 1893). ,

Kuriles. 1sl. Etordfu: Taro (8. Fujimura!® Awmg. 27, 1890).

Dustri. (var.) Southern Kuriles, Hokkaide and Northern Honshu; (sp.)
Kyushu, China and Himalaya.

A new genus to the Flora of Hokkaido.

185, Potamegeton praclemgns Wulf. in Reem. Arch. TII. 3. p. 311;
Kunth, Enum. Pl. III. p. 133; Ledeb. Fl. Rosas. IV. p. 27; A. Bean. in
Jour. Bat. XXIV. p. 141 et XLIL p. 7o; Rgl et Til. Fl. Agan. p. 120;

oA RRREE
[Trans. Sapporo Nat. Hist. Soc,, Vol. IX. No. 1. Aug. 2924.]
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Kawakami, Bot. Mag. Tokyo, XII. p. (225}; Aschers. u. Graebn. Syn.
Mitteleurop. FL. I. p. 315 et Potamog.vin Engl. Pfl.-reich. IV. 11. p. 96;
Britt. et Br. Ill. FL I. p. 71; Matsum. Ind. Pl Jap. II. 1. p. 27; Hegi, IIL
Fl. Mitteleurop. I. p. 127; Smiley, Univ. Calif. Publ. Bot. IX. p. 89.

Nowm. Jap.  Obano-ebino. (nov.).

HaB. Hokkaido. ‘Prov. Oshima: Onuma (Y. Tokubuchi!® Aug. 19,
1888).—Prov. Iburi: Kutchan (T. Baba!?); Lake Hangetsu, at the foot of
Mt. Makkarinupuri (I. Yamamoto ! Aug. 30, 1912 et Aug. 2, 1913).— Prov.
Kushiro: - Lake Akan (T. Kawakam1 19 Aug 1897) —Prov. Nemuro Nemuro
(U. Faurie). = :

Kuries. Isl. Etorofu: Shana (T. Kawakami! Aug. 1898).

DistriB. Kuriles, Hokkaido, "Ajan, Europe and North America.

136. Potamogeton compressus L. Spec. Pl. ed. 1, p. 127; Ledéb. Fl.
Ross. V. p. 29; ‘Aschers. u. Graebn. Syn.” Mitteleurop. FL. 1. p. 339 et
Potamog. in Engl. ‘Pfl.-reich. IV.. 11.. p. 102; Kom. Fl. Mansh. L. p. 225;
Hegi, Ill. Fl. Mitteleurop. I. p. 132. :

Potamogeton sosteraefolium Schum. Enum. Pl Saelland. I. p: 50;  Kunth,
Enum. Pl HI. p- 134; Kawakami, Bot. Mag. Tokyo, XII. p. (225); Benn.
in Bull Herb. Boiss. IV. p. 547; Matsum. Ind. PL Jap. IL. 1. p. 28.

" Potamogeton corplanatum Willd. in' Magaz. Ges. Naturforsch. Freunde
Berlin, V. p. 297; A. Benn. Jour. Bot. XXIV, pp 140 et 36’

Nom. Jap. Akanko-mo, Yezo-yanagimo. - .

"Has. Honshu. Prov.” Mutsu' Aomori (N.:Kinashi ® Aug. 11, 1911)
Yamada-gawa, Nishitsugaru-gun ( , Aug. 10, 1913). .

Hokkaide. Ptov.” Oshima: Onuma (Y. Tokubuchi! Aug. 18, 1888).—
Prov. Iburi: Azuma (U. Faurie).—Prov. Kushiro: Lake Akan (T. Kawakami!
Aug. 1897; J. Hanzawa!® Aug. 5, 1904; S. Tanakadate!™ July 1917); Laké
Harutori (Miyabe! July 23, 1894); Lake Toro (J. Hanzawa! Aug. 8, 1904).

" 'DistrRIB.  Hokkaide, Honshu,’ Ma,nchurla, ‘Amur-region, Baical-region,

Europe and North America.
- 137. Potamogeton Maackianus: A. Benn in Jour Bot XLIL p 74,

N EMAKE.  2) BEE . 3 WEHEG. 4 JEgE. 5 ASUEAM,
6) %illitlo 7 mBEHZ, / S
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Matsum. Ind. Pl Jap. II. 1. p. 26; Aschers. u. Graebn. Potamog. in Engl.
Pif.-reich. IV. 11. p. 107; Nakai, Fl. Korea. IL p. 279.

Potamogeton servulatus Rgl. et Maack, in Rgl. Tent. Fl. Ussuri. p. 153;
Makino, Bot. Mag. Tokyo, IV. pp. 172, 421: V. p. 338; Kom. FlL Mansh.
I. p. 226 (nec Schrad. non Opiz.). '

Potamogeton Robbinsii Oakes, var. japonicus A.  Benn. in ‘Bull. Herb
Boiss. IV. p. 549; Kawakami, Bot. Mag. Tokyo, XII. p. (225).

Potamogeton Robbinsii Makino, Bot. Mag. Tokyo, I. pp. 4, 6 (non Oakes)

Nowm. Jap. Sennin-mo. .

HaB. Hokkaido. Prov. Oshima: Junsainuma (S. Nishida!® Aug. 2,
1912); Onuma (S. Tanakadate! Sepf. 1917).—Prov. Kushiro: Lake Akan
(U. Faurie! n. 10172, Aug. 3, 1803; T. Kawakami! Aug. 1897; J. Hanzawa!
Aug. 5, 1904); Lake Toro (Hanzawa! Aug. 8, 1904); Lake Kutcharo, at
Oyakot, at the depth of 4-6 feet (K. Miyabe! Aug. 20, 1917; S. Tanakadate!
Aug: 1917). ,

DistriB. Hokkaido, Honshu, Korea, Manchuria, and Ussuri-region. -

138. Carex subspathacea Wormsk. Fl. Dan. IX. p. 4, t. 1530; Ledeb:
Fl. Ross. IV. p. 304; Lange, Consp. Fl. Groenl. ed. 2, p. 140; Fr. Schm,
Fl. Sachal. p. 196; Britt. and Br. Ill. Fl. I. p. 310, f. 726; Kiik. Cyp.-Car.
in Engl. Pfl.-reich IV. .20. p. 361; Miyabe and Miyake, Fl. Saghal. p. 538.
 Carex Hoppneri Boott, in Hook. Fl. Bor. Am. IL. p. 219, t. 220. '

Carex salina Wahlb. var. subspathacea Tuckerm. Enum. Meth. (1843) p-
12; Blytt. Norg. Fl. I. p. 218. ;

Carex salina Wahlb. form. nana Trautv. in Consp. Fl. Nov.-Seml. p. 82.

Nowm. Jap. Hime-ushiosuge.

Has. Hokkaido. Prov. Kushiro: Akkeshi (K Urakami !? .]uly 17,
1921). S

Saghalien. Mereya (K. Miyabe, T. Miyake® and T. Miyagi!® July 14,
1906); Dui (Glehn, June 1861); Truotoga (Glehn, Aug. 1861). .

DisTRIB. Saghalien, Hokkaido, Northern Coast of ' Siberia, from Yalmal
Peninsula and White Island eastward to the Chukchi Peninsula and the island
of St. Lawrence. ' :

) EEBZ. 2 MEEAB. 3) ZEMo  4) EREKo
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This species is circumpolar in distribution, and its southernmost limit of
distribution has so far been on the beach of the Aniwa Bay in the Southern
Saghalien, It iis therefore of great interest to know that it has recently been
discovered in the main island of Hokkaido, in a salt marsh near Akkeshi in
the province of Kushiro, cn the Pacific coast.

139. Gymnadenia Iinumae Miyabe et Kudo, nom. nov.

Habenaria linumae Makino, I. Fl. Jap. 1. n. 9, p. 1, t. 53.

Platanthera Iinumac Makino, Bot. Mag. Tokyo, XVI. p. ‘89 ; Matsum.
Ind. Pl. Jap. II. 1. p. 250.

Nom. Jar. Jinuma-mukago.

Hap. Hokkaido. Prov. Oshima: in a wooded hillside, 3.5 miles north.
west of Nanaé (F. C. :Greatrex! Aug. 13, 1917).

Dastris. Hokkaido, Honshu, Shikcku and Kyushu.

Mew to the Flora of Hokkaido.

140. Tetragonia expansa Murr. in Comm. Goetting. VI. p. 13; Thunb.
in Trams. Linn. Soc. II. p. 335; DC. Prodr. IH. p. 452; Benth. Fl. Austr.
ML p. 325; Mig. Prol. Fl. Jap. p. 89; Hance, Jour. Bot. (1870) p. 276 et
(1878) p. 227; Bot. Mag. t. 2362; Fr. et Sav. Enum. Pl Jap. L. p. 177;
Ferb. et Hemsl. Ind. Fl. Sin. I. p. 323; Pax, in Engl Nat. Pfl-fam. IIL
Ib. p. 44, f. 18; Palib. Consp. Fl. Katea. I. p. 95;. Ito et Matsum. Tent.
FL Lutch. p. 521; Matsum. et Hayata, Emum. Pl. Formosa. p. 167; Nakaij,
Fl. Korea. I p. 250; Matsum. Ind. Pl. Jap. II. 2. p. 77; Aschers. u. Graebn.
Syn. Mitteleurop. FI. V. p. 391I.

Tetvagowia japonica Thunb. Fl. Jap. p. 208; Juel, Pl. Thunberg. p. 157.

Nowm. Jar. Tsuruna.

Has. FHokkaido. Prov. Oshima: the beach on the west side of Hako-
date Head (F. C. Greatrex! Sept. 30, 1922). »

Iusrri.  Hokkaido, Honshu, Kyushu, Tsushima, Liukiu, Kones, Formosa,
Bonin, China, Australia, New Zealand, Polynesia, South America.

New to the Flara of Hokkaide.

$44. Bechizandra nigra Maxim. in Bull. Ac. Petérsb. XVII. p. 144 et
Mél Biol. VIIL. p. 370; Fr. et Sav. Enum, Pl. Jap. I. p. 18; Matsum. Ind.
Pl Jap. II. 2. p. g7: -C. K. Scha. Hl. Handb. Laubh. 1. p. 341, 7z nota



MivaBe AND Rouro: MATERIALS FoR A Fiokra. oF Hokkarpo. XL 55

Schrizandrar chinensis.

Noum. Jae. Matsutmsa, Uskibuds.

HaB. Hokkaido. Prov. Oshima: Sannokawa in the vicinity of Hakodate
(Yasoichi Oda!” Oct: 4, 1915).—Without locality (Albrecht).

DistriB. Hokkaido, Honshu and Kyushu. .

142. Rhamnus Ishidae Miyabe et Kudo, sp. nev.

Fruticulus nanus, prostratus, radices emittens, emermis, ramosus; rami
crassi, repentes, multis cicatricibus. foliosis: praediti, cortice griseo-nigrescente ;
ramuli ascendentes, 16-24 cm. rarius ad 40 cm. alti, hornotini breves, glabri,
bruneo-virides, vetustiores longitudinaliter sulcati, grisei vel nigro-brunescentes, -
glabri; gemmae fusiformi-ovatae, apice acutae, squamis suboppositis ciliatis
vestitutae. Folia. elliptica, obowvato-elliptica vel late elliptica, apice subito
breviterque cuspidato-acuta vel obtusa, basi etiam obtusa, retundata vel leviter
cordata, margine praeter partem: basilarem inaequliter crenulata, supra glabra
wvel ad nervos pubescentia, subtus. pubescentia vel ad nervos longe albo-pilcsa,
absque petiolo 3‘»5‘5.5 cm. longa, 2-3.5 cm. lata, in ramulis novellis 8.5 cm.
usque longa, 6.2 cm. usque lata, obscure lutescenti-viridia, subconcoloria, costis
utrinque 7-8 in numero, leviter arcuatis; petioli breves, 5-8 mm. longi,
puberulentes.  Flores £ solitarii, ex axillis foliorum orti, virescentes, ca. 2.5
nim. longi; calycis tubus.ebconicus, glaber, lobis 5, ovato-conicis, apice acumi-
natisque calloso-obtusis, 3-nerviis; styli 2, ad basin fere soluti; pedicelli leviter
arcuati, flores duplo longiores, ca. 4 mm. longi. Flores 4 nobis ignoti.
Fructus maturus globosus, non apiculatus, primo rubescens, deinde nigrescens,
basi calycis persistenti planae insidens, ca. 7 mm. in diametro, 3 coccus; pyrena
obovata, basi acuta, ca. 6 mm. longa, ca. 4 mm. lata, flavo-viridescens, dorso
profunde excavata et culcata,. dehiScens; semen obovatum,; basi acutum, ca.
5 mm. longum, ca. 3.5 mm. latum, pallide castaneo-testaceum, dorso profunde
excavatum, incrassato-marginatum, medio longitudinaliter» striata.

Nowm.. Jar. Miyamahan-modoki (pov.)

Hap. Hokkaido. Prov. Ishikari: Mt. Yubari (B. Ishida® and M. Tate-
waki® Aug. 5, 1921).—Prov. Hidaka: Mt. Apoi. (B. Ishida! Aug. 1922).

Distris.  Enddmic species! = .

N pEEt—,  2) BUXEHo 3 M
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This species is closely related to Rhamnus alnifolia 1'Herit.® of .North
Anmerica, having 5-merous dioecious flowérs and no petals. But ‘it is -easily
distinguished from the latter by its -broader leaves, which ‘have abruptiy
cuspidate apices and more numerous closely set and prominent lateral nerves,
and also by its larger fruits. .

Last year, Mr. B. Ishida collected on Mt. Yubari the living specimens
of this plant, which are now cultivated in our Botanical Garden. These plants
produced a few female flowers this yedr, but failed to yield ripened fruits.
This summer, he brought back again a large number of the living specimens
- to the Garden from Mt. Pinneshiri, in the province of Hidaka, where it
grows abundantly near the top of that mountain.

143. Arctostaphylos Uva-ursi Spreng. Syst. Veg. II. p. 287; DC.
Prodr. VII. p. 584; Cham. et Schl. in Linnaea I. p. 538; Ledeb. Fl. Ross.
II. p. 969; A. Gray, Fl. N. Am. II. 1. p. 27; Fr. Schm. Fl. Sachal. p. 157;
Herder, Pl. Radd. Monop. IV. 1. p. 43; Miyabe, Fl. Kuril. p, 247; Kurtz,
Fl. Chilcat. in Engl. Bot. Jahrb. XIX. p. 393; Dippel, Handb. Laubholzk.
L. p. 342; Britt. and Br. Ill. FL IL p. 572; Kom. Fl. Mansh. IIL p. 212;
C. K. Schn. Ill. Handb. Laubholzk. II. p. 543; Miyabe and Miyake, Fl.
Saghal. p. 303.

Aroutus Uva-ursi L. Spec. Pl. ed. 1, p. 395; Pall. Fl. Ross. I. 2. p
48.

Arctostaphylos officinalis Wim. et Grab. Fl. Silesiae I. p. 391I.

Arctostaphylos procumébens E. Mey., in Patze, Mey. et Elk. Fl. Preuss. p.
188.

Nowm. Jap. Kumnakokemomo.

HaB. Saghalien. On the coast of Tschai-wo (Yoshio Kusano!® 1921).
Kuriles. Without locality (ex Pallas). '

DisTRIB. 'Saghalien; Kuriles, Northern Manchuria, Eastern Siberia, Chuk-
chi Peninsula, Baical-, Altai- and Ural-regxons, Caucasus, Arctlc and Northern

Europe and North America.

1) Rhamnus alnifolius L’Hent Sert. Angel. p. 5; Dippel, Handb. Laubholzk. II. p. 525;
Britt. and Br. Ill. Fl. II. p. 406, f. 2393, C K. Schn. Ill. Handb. Laubholzk. II. p. 277

2) EEF
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In 1860, Glehn found berries and flowers of this plant at the house of
Gilyak in Northern Saghalien.” As to the Kurile Islands, Pallas already
enumerated it without any locality. Last year, was added to our herbarium
a small but interesting colle.ction. of plants from Northern Saghalien, which
were collected in the vfcinity of Tschai-wo by Captain Kusano. In this set,
we found an excellent specimen of this long sought-after plant.

144. Apocynum venetum L. Spec. Pl ed. 1, p 213; DC. Prodr.
VIIL. p. 440; Ledeb. Fl. Ross. IIL. p. 43; Maxim. Ind. Fl. Pekin. in Prim.
Fl. Amur. p. 474; Miq. Prol. Fl. Jap. p. 62; Hance, Jour. Bot. (1883) p.
323; Fr. et Sav. Enum. PL Jap. I p; 316; Franch. Pl. David. p 206 ; Hook.
f. FL Brit. Ind. IIL p. 657; Palib. Act. Hort. Peterop. XXI. p. 224; K. Schu-
mann, in Engl. u. Pr. Nat. P.-fam. IV. 2. p. 179; Forb. et Hemsl. Ind. FL
Sin. II. p. 98; Makino, Bot. Mag. Tokyo, XX. p. 90; Kom. FI. Mansh. III
p- 297; Matsum. Ind. PL. Jap. II. 2. p. 506.

Apocynum sibivicum Pall. ex Roem. et Schult. Syst. IV. p- 405; Ledeb.
Icon. Fl. Ross. t. 240 et FL. Alt. I. p. 235; Bunge, Enum. Pl. Chin. Bor. p..43.

Nom. Jar. Oshoroso. :

Nowm. ANu. Bashikurumun.

Has. Hokkaido. "Prov. Shiribeshi: Kabuto-iwa, Oshoro (H. Kanzaki!?
July 21, 1883); on the coast, between Tsurikake and Garo in the island of
Okushiri (Y. Kudo! Aug. 4, 1916).—Prov. Ishikari: Hamamashike (Y. Ta-
naka !® July 14, 1905).

DistriB. Hokkaido, Honshu, Manchuna, Siberia, China, Western leet
Persia, Asia minor, Caucasus, Europe. ’

145. Anaphalis alpicola Makino, Bot. Mag. Tokyo, XVIL p. 151;
Matsum. Ind. PL Jap. II. 2. p. 2I. '

Nowm. Jap. Takane-yahazuhahako.

HaB. Hokkaido. Prov. Iburi: on serpentine rocks, between Pankerup—
kepshnai and Mukawa (T Ishikawa ! 1 June 1917).—Prov. Hidaka: Samani
gun, Mt. Apoi (K. Kondo!® Aug 17 1912), Mt. Orokunnenupuri (Y Kudo‘
Aug. 29, 1914). - . ,

DistriB. Hokkaido and Honshu

) WK, 2) ER#EMs  3) FNER.  4) EHeRE
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184. Trichomanes orientalis C. Chr. var. abbreviatum Miyabe et Kudo. % o s
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TWO NEW SPECIES OF MOLLISIACEAE.
BY

Kinco MivaBE and Koco ToGasHI.

RERO_G
: !
O

o oM

&
R

B g

Belloniella Skimmiae sp. nov.
(PL. III, fig. 1-6, and a Text-fig).

Foliicolous, spots irregularly roundish or elliptical, marginal or scattered,
at length coalescent, sometimes covering a greater part of the surface, pale
yellow, then pale brown, and at last the leaves fall off.

Apothecia hypophyllous, or rarely amphigenous, densely gregarious or
scattered, first formed under the epidermis, early erumpent, saucer-shaped,
subsessile, waxy in texture, dark brown and provided sparingly with filament-
6us hyphz on the outside. Hypofhecia and peridia well developed. Peridia
psendoparenchymatous; peripheral_cells thicker and deeper in color. Epithecia
not developed. Apothecia solitary or two or three aggregated, measuring
;340—520/1'in diameter, 140-220p in height and roll up under a dry condition.

Hymenium surface is light brown in color. Asci clavate or cylindrico-
clavate, 3-8 spored, but typiéally 4;sp6red, generally biseriately arranged,
50—66)<6—9ﬁ. l‘ Pore of the ascus stains ‘blue with iodine. Ascospores blavate-
dblong; oblong-fusiform, hya]ine, 2-celled, not constricted at the septum, 13.0—
18 5 X 2.0-4.5, with many oil-drops. Pa‘raph))ses filiform, more or less broad-
é_ned at apex, simple or often branched, 50-70X2.5-4.0.

‘Hab. On the living leaves of Skimmia Japonica Thunb. 4

Hokkaido. Prov. Ishikari, Nopporo, (May 8, 1920, May 22, 1921, May

[Trans. Sapporo Nat. Hist. Soc. IX, 1. Aug. 1924.]
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28, 1922, June 4 and 22, 1922, and June 19, 1923, K. Iggas}ﬁ). ;1?;9‘{‘. }(itami,
Rebun Island, (Aug. 10, 1922, K. Togashi).

Fig. 1. Leaves of Skimmia Japonica with diseased spots caused by Beloniella Skimmiae.

Infection takes place during the months of June and July, producing
yellow discolored spots on the leaves. In autumn, mycelium is well develop-
ed in the intercellular spaces of the mesophyll, especially in the subepidermal
tissues. In the next year, during a period extending from the end of May-
to the middle of June, the apothecia mature.

The texture and other characters of the apothecia and the numbers and
characters of the ascospores lead us to consider the present fungus to be a
species of Beloniel#a. Since Saccardo established the'genus Beloniella in 1884,
about ten species have been described up to the present, and they are mostly
saprophytes with one or two exceptions. Our fungus differs in many respects
from any of the species already described, Inducing us to consider it to be a

new species.
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Pseudopezi.zg.rzvexmae. sp. nov.
(PL III, fig. y7-11)

Spots not formed. Apothecia epiphyllous, often ampligesoas, rarely on
the petioles and stems, scattered, solitary or often two or three aggregated,
minute, black. ’

Apothecia first developed under the epidermis, then erumpent, disc-shaqed,
sessile, brownish black on the outside, waxy in texture, 330-420u in eﬁametér
and 100y in height.  Peridia well developed, pseudoparenchymatous, colored.
Hypothecia little developed, hyaline. Asci club-shaped, 8-spored, with biseriate
or irregular arrangement, hyaline, 53-67X7-101. Ascospores elliptical-fusiform
- or oblong-elliptical, unicellular, hyaline with two or three oil-drops, 9.5~14.0
X 3.0-4.5¢.  Paraphyses filamentous with more or less thickened tips, often
branched, 55-75X2-3p.

Hab. On the living leaves and stems of Peracarpa circwoides Feer.

Hokkaido. Prov. Ishikari, Nopporo, (May 8, 1920, May 22, 1921, May
28, 1922, June 4 and 21, 1922, and June ¥9, 1923, K. Togashi). Mt Teine,
(June 19, 1921, July 4, 1922, K. Togashi). Prov. Kitamf, Rebum Island,
(Aug. 10, 1922, K. Togashi).

The bhost plant of the fumgus in question belongs to an unique genus of
Campanniaceae, peculiar to Japan and Himalayan regiomn. It harboss Ignaazy
other interesting parasitic fungi apparently mew to science. Our fungus differs
from all the described species of -Pseudopeziza on é‘ampanulacme.

The portion of the leaf on which the apothecia are formed, retains a
green color for a long time, while the surrounding portion turns yellowish
early in season. |

The pore of the ascus does not stain with iodine, showing the fungus to
have no relation to Drepanopeziza of Hohnel.  We have not yet found the
“hibernating form,” Pyrenopeziza of our fungus, nor its conidial stage.

July 18, 1923.

Botanical Institute,
Hokkaido Imperial University,
Sapporo, Japan.
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Explanation of the Figures.
Plate IIl.

Fig. 1.—Fig. 6. Beloniella Skimmiae Miyabe et Togashi.

Fig. 1. Apothecium (x550). Fig. 2. Ascospores with oil-drops stained with alkannin.
.(x 1300). Fig. 3. Ascus and :;scospores with oil-drops stained with Sudan III (x13co). Fig. 4.
Ascospores. (x750). Fig. 5. Asci (x660). Fig. 6. Paraphyses ( x660).

Fig, 7.—Fig. 11, Pseudopeziza Peracarpae MiyaBe et Togashi. Fig. 7. Apothecium (x 500).
Fig. 8. Apothecia on living leaf of Peracarpa circacoides. ( x20). Fig. 9. Ascospores with oil-drops
stained with alkannin (x1300). Fig. 10. Asci (x660). Fig, 11. Paraphyses ( x 600).
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.STATISTlCAL STUDIES ON. THE VARl“ATlON
' OF S’TAGBEETLES

BY
TETSUO INUKAL
- Zaologica] Institation, Imperial University, . Sappero.
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~Quetelet. (1871) was the first who worked out the variability of human

bodies by the statistical .method, and established his law which later enabled
Galton and others to .recagnize. the coincidence of the variation -curve with
the binomial curve.. Actual investigations, so far completed, support -the law
-by which the general phases  of variation in the organic world are explained.
i In~the year of 1894 Boteson worked on the wvariation of the - stagbeetle
‘vz(Xylétrupes | gideon) and,’ later ‘on that of the earwig (Forficila auricularia)
-and ' detected thedimorphic curve of frequency of variates. <He was’followed
by a series of investigators on :this question including de Vries (1895) on
Chrysanthemum, Weldon (1895) on crabfish, Heincke (1897) on herring, Jen-
nings (1911) on Paramaecmm, Goldschmxdt (1897) on moth and so forth.

As is well known, Bat&éa’ dxsfmgmshes “high”’ 'and “ow’ individuals, ap-
plying the terms respectively to large and small sized individuals of the
Same sex of 3 species, that he had found by measurement of the horns of
Lucanid stagbeetles. ’vl_‘bve tegms refer, however, not only to the horns byt
also to the body\itsefl(.;.acoe;ding: to its. strength. . Bateson regrets .‘no suffi-

- [Trans.-of Sappéen: Natial Mlistoty Soc:.Vol. X, Part 1. 1984] -~ © .7 i

£
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cient number of male stagbeetles has yet been received to warrant -any state-
ment as' to frequency of the various types of male.” 'Now the Lucanid
stagbeetles are, however, very common in forest localities in this country.

The stagbeetles occur very abundantly .in our university grounds, being
represented by two species called respectively Cladognathus inclinatus, Motsch;
and Lucanus maculifemoratus, Motsch. During the last few years (1917-1919),
a number of specimens was collected chiefly by Dr. Yoshimaro Tanaka. As
is very well known, the male beetles are built very strohgly and carry a pair
of splendid antlers which are nothing else than vigorous mandibles. The
females are furnished with a pair of solid but short jaws. Accordingly, these
features of both sexes afford us already an excellent example‘ of sexual di-
mérphism; but this is not the oniy difference. Upén further examination we
find that there are in these forms other features which show the facts of
variation. ,

Last spring, I had an opportunity to study the above mentioned collec-
tion which consists of 1362 males and 1333 females of (Zadognathus and 320
males -and 809 females of Lucanus. In specimens, taken at random, measure-
ments and examinations of severa#! facts have been carried out, and we find
that the law of ‘high’ and ‘low’ individuals quite obviously applies to them.
As the ody lingth 1 have taken the extent from the top of the caput to the
hind extremity of the sheathwings. ; 4

In this place, I wish to express my thanks to Dr. Hatta for his courtesy

shown during my present study. - I am also very much indebted to Dr. Tana-
ka who allowed me the free use of the collection.

I. Cladognathus inclinatus, Motsch.

Male —The de{/elépment of the mandibles in étr'ehgth and otherwise, ‘m'ay
be said to be proportional to the bodybulld a large s:zed ‘hlgh’ form is built
Solid and carries, together with strong legs, arched and vigorous antlers” with
several strong tines (Fig. I, a—c), while ‘the sm,all ‘low forms have straxght
short antlers looking like. a: pair of 'scissors Wwith serrated. edges, giving a
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weak appearance (Fig. I, ¢. £) As Fig. I shows, a complete gradation (Fig.
I, a—%) occurs between the two extreme forms, and a ccntinuous, fluctuating.

variation is quite obvious in this species (Fig. I, a—%).

Fig. 1. Cladognathus inclinatus Motsch. male. View of continuous variation between
~ largest (46mm) ¢ and smallest (25mm) % variates. & (36mm) small form of
high tyge, & (3omm) large individual of low type, while ¢, (37mm), ¢ (35mm)

and f (34mm) show intermediate forms from high to low. (Natural size).

Examined more precisely, the strength of the antlers together with their
curvature is diminished from @ to / (Fig. I) by grades until both mandibles
are almost parallel to each other, as seen in g and ~  The tines are also
diminished in strength towards the small sized individuals, in which case they
are represented merely by the serrated inner edge of the antlers; on the
other hand, they get more numerous from the high forms to the low ones
(see Fig. I, a-%). The variation is indeed, fluctuating; it is, however, not
shown by a straight line, but describes a curve; as the following accounts show. .
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According' to the length of the: body, ‘which' was.' measured with an ex-~
actness of about 1/10 mm, the individuals have beem grouped into 23 classes
which comprise all those which stand between a'given unit and the next one.
As the result of these measurements the following table was obtained (Table
0. o o

Table I

Class. (mm) 24 25 26 27 28 29 30 31 32 33 34 35
Frequency. 2 7 1z 35 52 75 81 61 66 47 43 52

Class. (mm) 36 37 38 30 40 41 42 43 44 45 46
_ Frequency. 62 70 9o 104 187 124 99 66 60 15 2

From this table it is evident, in the first place, that the body size is
found to vary from 24mm to 46 mm. Consequently the .Iargest individuals
attain about twice the size of the smallest ones; this fact in itself is already
striking. In.the second place, the number of individuals is gradually in-
creased to the height of the 30mm class, which is represented by 81 mem-
bers, while the smallest i. e. the 24 mm -class, contains only 2 individuals.
Then, the number is decreased by grades to 43 in the 34mm class, losing
about 4o in passing through 3 classes. From the 35 mm class on, the num-
bers of the respective classes rapidly increase again and finally attain, in the
40mm class, the climax with 137 individuals. Then, the number falls again
by grades ‘a's far as the 44 mm class with 62 individuals. In the next class,
45 mm, the number drops very- suddenly and still more so in the class of
46 mm, which consists of only 2 of the biggest forms. “Taken as a whole,
the prevalent distribution of variates of the 23 classes .is met with twice, i.c. at
t/ze 30mm class. and at the 40 mm, fhg_‘two being s_epara,ted. by a-wide gap
near the 34 mm class. ' ‘ . '

I have. endeavored to- show the results grapl'ucally in Fxg 2. The figures
on the ordinate show the number of individuals, these oh the abscissa. giving
the body’ length in milimeters. - - o

A glancé at"the curve makes it évident that the présent species may ‘be
assurned. to- be: dimorphic, so far-as the majority of ‘individuals is comcerned.
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In this respect the species is provided with two apices around which the popula-

tion is crowded: the first
I.!'o .

Figo = > " apex corresponds to the 30

X mm group, while the second

Iz falls in the 40 mm class. .
From the curve above

given, it is evident that A‘the

0 two apices represent . the

TTTTTTT]

majority of variates: firstly,

I 1] it falls on the 30mm class -

HEEENEERSNNEEENE N
30 - 35 #a 45 .

’ which exhibits the class of

Fig. 2. Curve showing frequeucy of various body

. greatest frequency of moder-
- lengths of male in Cladognathus. Ordinates, numder of 2 9 24 ) :

individuals ; abscissa, body length in mm. ately ‘IOW' individuals, and

: secondly on the 40 mm class
which marks the maximum number of moderately high types, while all the in-
termediate forms (Fig. I. 8-f) lie around the sinus, that is 34mm, which indicates
the rarer occurrence; the 37 mm class marks the higher limit beyond which
none of the low types ai‘é met with, and the 33mm~ class the lower limit,

which is never crossed by any of the high forms.

Female— In contrast to the male which is armed with powerful antlers
the female possesses only a pair of inconspicuous mandibles like forceps.
~ The body size of the female is much inferior to that of the male. The
largest female attains at most the body length of 34mm, or a point which
reaches hardly the height of the male variates of middle length. It then
fluctuates and runs "straig‘ht to the minimum one of 23mm, so that -thére can
ntot be drawn a distinct line of demarcation, as shown by a cotfparison- of
the two individuals (Fig: 3) standing. at the extremities of a row in which.
1333 females are- serially arranged ‘accerding to 'their body length, i.e. ‘magni-
tude. It is evident that the biggest individual () is in every respect nothing
more than the smallest: one () magnified.  -More ‘accurate data 'cah be gath-
ered with the same:method which: consists in thestudy of the males, in group~
ing ‘the- total population “into "gettain /classes: acdording-to the body lengh.-
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Fig. 3. Cladognathus inclinatus, Motsch. female.
Surface view, giving 2 extreme variates of population.
a, largest 34 mm; 64, smallest 24mm form. (Natural

size).

All 1333 female beetles were grouped according
to the units of the scale used in case of the
males and we obtained 12 classes as follows
(Table 2).

Table 2.

Class (mm) 23 24 25 26 27 28 29 30 31 32 33 34
Frequency 9 19 61 129 187 224 226 221 163 68 21 5

From this table (Table 2) we can gather 4 important facts, as the follow-
ing descriptions show. First, the individuals standing at both the extremities
are far inferior to the males in body length, as can be seen at once by com-
paring table 2 with table 1.! Second, the variation in this respect passes over
from each unit to the adjacent ones not abruptly as in the males, but fluc-
tuating continuously; accordingly, its range is shorter than in the case of males.
Third, there are, in consequence, only 12 classes instead of 23 as in the
males. Lastly, the number of individuals in each class increases suddenly
towards the high types and then decreases likewise suddenly.

- These data can be represented graphically by a curve which is shown in
Fig. 4.

The curve starts at first rather slowly and ascends suddenly from 26mm
to 28mm; then it slowly attains the mode and descends likewise slowly to
3omm which is at about the same. height as 28mm on the opposite limb. -
From this point to 33mm it descends steeply just as the opposite limb ascends.
Then it slides into the high type.

Both limbs of the curve, as is evident from Fig. 4, are nearly symmet~
rical and' the curve is unimodal having an apex at 29mm. It follows that
the mean value of the variates, 28.6mm, nearly coincides with the empirical
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mode, 20mm, the middle standing class; that is, it is very near to the normal

variation curve. The value of the standard deviation 4/ 2(#f) , where f
: 7

represents the frequency, # the deviation of any class from the mean, and #

‘the number of variates, is 2.06.

250 Fivg

The female is, in this respect at least,
much more condensed than the other sei?x
200 and may be taken to be homogenetic, modi-
fying itself in the normal way in which

Galton’s single variation curve is drawn. :
150
In addition to these facts the mandi-

bles of the females are formed always uni-
r00 formly like a pair of claws with a fine
serrated inner edge; they are neither arched

antlers, nor severally tined, nor develope:tl

in several strengths according to the size
! of the body, as in the case of the males.

111l IJ'I ANEEE) It follows that the variation in the
25 JO 3 5 .

VPP TP T T T T T T I T I T T !

N ; females is very much narrower in its range
Fig. 4. Diagram showing frequency of
body length of female in Cladognathus. than that of the male.

Figures on axis as previous figure. : e .

II. Lucanus maculifemoratus, Motsch.

Male.—This species was collected also from our university grounds; it is
in the habit of living close together with the previous species, althogh it is
more rare. ’ '
" In the male, the big antlers may be said to be uniformly built through-
out the whole collection; the most conspicuous feature of this pair of ap-
pendages consists in the bifurcation at their terminus. -Fig. 5 shows that the
antlers are by no means complicated or simplified, according to the body type,
i.e. whether thé Body type is high or low; they are always arched and tined
in several ways;ii‘i the low type (&) as well as in the high type (), except
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that the tines of the former- are inferior. in development -to those of the latter.

The only .externally noficeable distinc-
7| tion between the two .types is found
"in the cagut whtch in the low type,
] -is truncated on both sides of its hind
part, while in the high type this part
.- is not truncated. ;
Taking the.same: unit of mea-
~;Surement as in Chdognw‘/zus, the total
* 320 male specimens whose body length.
| I measured may be arranged in 23
| calsses (Iéble 3).

_ Fxg 5. Lucanus macul; femomtm, Motsch. Photo

of representatives of two extreme variations.

‘ @, largest 5omm; &, smallest 28mm: indivi-
dual. (Natural:size). ’

, Table 3.
Class (mm) 28 20 30 31 32 "33 34.35 36 37 38 39
Frequency I 2 2 I0 8 10 10 9 I0 18 15 14

Class (mm) 40 41 42. 43 .44 45 46 47 48 49 50
Frequency 24 20 22 20 42 35 26 12 8 I 1

. From thxs table we notice, in thc‘ first place, that the present specxesw%s '
larger than the male of C(ladognatkus in both the high and low. types; .in
-the second place, -the - variation ; passes abyruptly. from one umit- to' the ﬁixt
-one; consequently there ate,. thirdly,.23 classes as i, Gladognathsus, thasé&t
and near the extremities being mpmm-ky ‘only. a few W &
Table 1); and lastly, the numibers of -each elass are .at first -doypg
‘creasing- and decreasing. . The individuals shows a smidw ais in m
from the 43mm class to’ the 44mm  class; ‘thereafter’ a. steady declite - takes
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place down to the 49mm class from which no more are added.
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The results
show that the species in
question is more variable
than Cladognathus and that
the maximum frequency is
attained at the 44mm class.

The above data are ex-
pressed diagramatically in
Fig. 6.

From its start to the 43mm
class, the curve describes a.
zigzag line and then ascends

, | steeply to the 44mm class,

" Jo 35 40 45

Fig. 6. Curve exhibiting frequency of variates in body
length of Zucanus male; explanation as in previous

figures.

limbs ; then at the end it follows a horizontal course (Fig. 6).

however, unimodal.

so from which it descends near-

ly vertically, forming a very
acute angle with its two

The curve is,

In this unimorphic curve the mode is at 44mm and the

mean at 41mm; the median magnitude, 39mm, is, therefore, distant from the

mean.
to dimorphism similar to that which is

obvious in the male of Cladognat/ius.

Female—The female variates of
Lucanus are as simple as those of
Cladognathus ; the individuals of the
low type can not be distinguished
from those of the high type except
by the much inferior body length in
the former, which is a little more than
half of the latter (Fig. 7). It is
remarkable that the caput is truncated

from both sides at its hind part, just

I dare to assume, nevertheless, that the Lucanus male is on the way

Fig. 7.. Lucanus macu’ifemoratus, Motsch. female.
View representing highest @ (3gmm), and lowest
b (25mm) individuals. (Natural size).
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as in the males of the low type (compare Fig. 7 with Fig. 5); the females
look more gentle than the males, because the anterior side margin of the caput
is round, instead of angular as in the case of the latter.

Concerning the body- length, for the measurement of which 809 females
were employed, the specimens are classified into 15 groups (Table 4), using

the same units as in the foregoing cases.

. Table 4.

Class (mm) 25 26 27 28 29 30 3I 32 33 34 35 36
Frequency 2 3 7 20 36 60 86 121 175 124 94 56

“Class (mm) 37 38 39
. Frequency 18 16 I

Excepting the maximum and minimum .length, in which the present species
surpasses the last cne, the variation resembles in every respect that in the
females of Cladognathus. The highest and the lowest individuals are inferior
in body length to the males. So far as the boby length is concerned, the
variation passes not abruptly from one class to the next one, but fluctuates
continuously.  Accordingly its range is not so wide as in the males, and the
classes are limited to 15, while the males are grouped into 23. The number
of individuals in the respective classes increases at first slowly, then very sud-
denly towards the long types i:e. the 33mm class; finally it decreases likewise
suddenly, until at the end it is gradual again.

The statements given on the females of Cladognathus are, therefore, also
valid in this case. There are, however, two points by which the two species
diverge from each other. First, the females of Lucanus comprise 15 classes,
while those of Cladognathus are divided into only 12 classes. The second
point of divergence, which is very important, consists in the fact that the
individuals of Lucanus are added very abruptly to its maximum and decrease
likewise abruptly, so that the multiplication attains directly the highesf point ;
whereas in the case of Cladognathus both the increased and the decreased
number in some classes near the maximum is only slightly diminished. These

divergencies are shown more clearly in the curve which follows (Fig. 8).
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The curve given from the data above illustrated (Fig. 8.), affords us- an
excellent example of the unimodal type which is nearly symmetrical on both -

200 sides of the mode, 33mm; the mean .is

l: Figs 32.7mm-and the median 33mm. Thus the
— theoretical mode coincides almost com-
IS0 pletely with that of the curve, so that it
— stands very near the normal curve.
— By the calculation of the value of
roo ST Y
E A/ z %Q the standard deviation was
— obtained as 2.14.
So- Comparing this curve with that of
i the females of Cladognathus, we see that
here the apical angle is very acute instead
é 30 \ 0. . ' .
'f d o of being an obtuse angle as in the case
Fig. 8. Curve showing frequency . ..
of various grades of body length - of Clad-o.gnat/zus. The conclusion is, there-
of females in Lucanus. Figures fore, justified that the variation in the
on axis represent units and num-
bers as before. females of Lwucanus fluctuates normally

between the two extremities, 25mm and 39mm.

Bateson (1804) was the first who made out in his study of stagbeetles
of Xylotrupes, and earwigs, the existence of two apices in the frequency of
variation. Bateson’s case is-based upon the length of the horns of 342 male
beetles and the length of the forceps of 583 male earwigs. In the present
investigation, we took the body length as the chief factor, because the speci-
mens are abundant enough to ascertain the curve which Bateson made out
otherwise. Our curve is, like his, dimorphic in Cladognathus at least.

In the dimorphie curve which de Vries (1895) gave for Chrysanthemum
segetum, the author aseribes its two apices to the influence of the mixed fac-
tors of two different species,. assuming the first maximum to be caused by the
plants with 13 radial petals and the second by those. of 21. In the course
of his experiments with culture selections, from plants with dimorphic curve,
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he produced two plants which have 13 and 21 petals as their single modes
respectively. This assumption is confirmed by Heincke (1898) from a study of
herring and by Jennings (1911) in the culture of Paramaecium.

The statistic demonstration of the dimorphic curve, which was carried
out by Weldon (1894) on crabfish (Carcinus maenas), has been verified by
Gigard (1894) employing the same material; he states that the curve derived
from the small individuals is caused by parasites. '

According to Goldschmidt (1913), who stated on the wings of a moth,
Lymantria mobacha, the inferior apex of the dimorphic curve comes from the
small type moulted always from small pupae which in  their turn come from
poorly nourished caterpillars. ‘

Besides de Vries, the three last named authors assume the dimorphic
curve to be caused by environmental factors. Bateson denies external circum-
stances which drive the animal into the dimorphic condition, inasmuch as the
high and low forms are living close together under one and the same stone.
The results of the present investigation are, therefore, in this respect in agree-
ment with those of Bateson. It follows ‘that the dimorphic condition of a
species living under the same environmental circumstances is an inborn character.

From the results of the present investigation of Cladognathus, the follow-
ing assertions are justified:~ The female is less variable than the male.
Concerning the body length, the latter is dimorphic while the female is, on the
contrary, unimodal. The smandibles, or antlers of the male exhibit modifications
which may be said to be almost endless, until they are reduced to those of
the low types which are nothing more than a pair of forceps; accordingly the
male in this respect, closely resembles the female which is provided  with
merely a pair of claw-like jaws. The resemblance goes not unfrequently so
far that a male and a female, which are about equal in body size, may not
at a glance be distinguished from each other when they are put into an insect
box, containing many others. = Thence, I dare to assume that the primary
form of the species was represented by the female, from which the male form
was derived by the variation acting on it ‘in ' producing the complicated ant-
lers from the claw-like mandibles. © In fact the antlers are undergoing still
further modifications. ' ' '




STATISTICAL STUDIES ON THE VARIATION OF STAGBEETLES. 89

For this assertion, the results obtained from Zucanus afford still stronger
evidence. The variation is more striking also in the male than in the female;
but it is less pronounced, compared with (ladognathus, inasmuch as here the
dimorphic condition of the body length is not yet obvious enough, although a
tendency thereto cannot be denied. ~ What concerns the female, the variation
is still simpler; it represents a #ypical unimodal type. ~The female shows, a
striking characteristic which consists in the truncated posterior. side margins of .
the caput. This morphological characteristic is visible again in the low-typed
males (Fig. 5, &) and grows weaker towards the high-typed ones, until it is
totally lost in the highest (Fig. 5, a). Notwithstanding the antlers which
differ widely from the claw-like mandibles of the female, the female has this
criterion referred to in common with the low-typed male. This characteristic,
then, must once have been, I think, one of the conspicuous species characters.
Here we are, therefore, also forced to assume that the female represenfs the
primary type, whence the male type has been derived.

The present results from the study of the two species of stagbeetles in-
terest us so far as they are concerned with variation, in the fact that they
parallel each other, and as to the degree of variation, in the fact that both
the forms are divergent from each other. It is obvious that Lucanus is in
this respect inferior to (ladognathus,; hence the course of v.ariat'ion in the
latter can, to some extent, be deduced in that of the former. For instance,
the obtuse-angled curve in the females of Cladognathus must have been an
acute-angled one as in the case of the same sex of Lucanus; likewise the
zigzag-lined curve in the males of the latter shows, without doubt, a tendency
to pass over later into the dimorphic curve of the former, This multifarious
variety of forms, which both the species of stagbeetles exhibit, forces us to
assume that the beetles in question are in character quite variable. It is this
variability, I think, that caused the beetles to exhibijt sexual dimorphism.
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Genus Sial¢s LAaTrREILLE (1803)

1. € > 72 Y
Sialis sibirica MACLACHLAN (Fig. I)

‘ _ ¢ - D
Stalis :z'éih'm ‘MACLACHLAN; Ann. Soc. Ent. Belg., XV, p. 55, pl. I fig. 10 (1872)': Davis; Bul.
N Y. State Mus., LXVIII, P- 452 (1903) VAN DER WEELE; Coll. Zool. Edm. Selys Longs.,
v, p. 82, fig. 65, 66 (1910): NAVASs; Revue Russe d’Entom., XII, p. 421 (1912).
Sialis stbiricus ? MATSUMURA ; Thous. Ins. Jap. (H A F £ B #, L p- 154, pl. X fig. 6 (1904)
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Sialis frequens OKAMOTO; Trans. Sapporo N. H. Soc., I, p. 112 (1905/06) : MATSUMURA ; Syst. Ent.
R &% % 8 38, L p. 167, fig. 202 (1907): OkAMOTO; Wien. ent.. Zeit.,, XXIX, p. 256(1910) :
MA'I:SUMURA; Jour. Coll. Agr., ;I‘ohoku Imp. Univ., IV, p. 13 (1911): NAKAHARA; Ins. World
(B # & 3, XVIIIL, p. 315 (1914): NAKAHARA; Ent. News, XXVI, p. 158, fig. 6 (1915). v
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CORMBCHLERS30OE H 0o LB F2 o~ (33) 8
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<A, HBEDOL RS stbiricr T 2YTEE LR Ao




100 RU-HHAERBAEARM O W%

N2 L, DTRAEB22FANWBETHBET=BO2HES
dLodlthe ZOMBKCHFTHES BLTHEXRD BDIC
HLEBLZILERL.XIDHVDUEFEEZIILERLITH S T A
HHEEAEORMD D CH. BROFE. siWOBER LS
BRBOREBELZIBOHHEI LTIV . EHABRE(IEKOD
EHEO>>~3ZBI LU 3NEX4AEAFLZWRFESCE LTI
FEEEEBERCR IS ZER LA IZA C §,

fis AHEENMOABFI=ZBII LT, % 2 F35 2 % o v
Rorbidi, armandi Navis 3 A MITN 24 7 v 35 2 2 a4 v R for
mosana OKAMOTO {3 Z W (1. 5 2 % & v Inocellia crassicornis SCHUMMEL
BAM. MEAMERB-SALE L M. KMEDODMNITD
Y THEEODM2GEHIINT. Z2OKREOLEBRAIHRE H
(EREBRB)CLT. REELLBSFREBEBE R TZnrYrET
526 F R TAHILIBBEZKOMLEIIHD T Raephida,
Inocellia W§ JE h5 362 WHFE SR U EEACISAE 2 C
TMmdbHleod. HWUHAKREIRIEY I~ 63 B
TEEHEEL -REBF L EABORBOSAET 2 22 MG
T2 MTEFELIDSLITEo~{. $BBCHEDH HIC
RT., ZOMT PR/ AAICPLPXRERLIL T~ Lo

EH OB R R

a EREZMEATMOAMBERIBAZERE L T B KL KRR

— R AR EDOEIEE B Fowmrnnn ¥ E B 5% A = ¥ Raphidinae
azﬁﬂﬁﬁﬁt(dﬁﬁﬁu; (ﬁngoﬁﬂﬁmﬁm&ﬁ(o ........................

....................................................................................... B 52 B = 7 Inocellinae

"’ IE 5 5t # I § Subfam. * Raphidinae

x%ufxﬁﬂaﬁ?aéwﬁmw Ebbf.mﬁk
L?i%@“ﬁ%ﬁ?o
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77854 T7TH
Genus Raphidia ® Linne (1733)

2 *®BXIHVYL L win
Raphidia xcanthostigma ScHUMMEL (Fig. II)
(% = =
Raphidia xanthostigma ‘SCHUMMEL ; Versuch Beschr. Schles. Art. Gatt. Rhaphidia, p. 12, fig. 2 a, b.
(1832)’: BURMEISTER ; Handb. Ent., II, p. 963 (1839): SCHNEIDER ; Monogr. Rhaphid., p. 71,
tab, 1IT fig. a b (1843); WALLENGREN; Kongl. Sy. Vet. Akadem. Handl., IX-8, p. 64 (1870):
gosrocx; WNeur. germ., P ;;_;4(;8,8,8): VAN DER WEELE; Coll. Zool. Edm. Selys Longs., V, p.

88 (1910): PETERSEN, Gen, Ins., cLIV, p. 7 (1913)
Rhaphidilla xanthostigma NAvAs; Monogr. Ord. Rafidiop, p. 54 (1918)

G BBHELTHESCROTHE > MUE»CH
W n¥o MECLTHEBMEE L WO —@ MM
s, BMGHEE L. Il MaR=+ =6, K668
K LTEB 2o0EMRKABCREYBS T, HGMK
LTt BIHOBRMAKRL 6 bRUCEL CHOD
LCMiATe —HuEMELELI. BSBGHEETHHROM
BRABETNT b, 20k o RGEEs MuMEe R L,
HURGBEE2 MO ZORELPH T, A BHABEB LT
HEHACAE—HOBEBEELH L. WKL LI(RaLES b
BREAGENL L Z2OMEREGE ABRRAEZE2T 2320
KM (R B, WHEBHE HUzoRGRREY
2L, #UMUREL Yo FHKG MAMEHT2=ZMOR
R ERECEE L. BREFARRELTH S »E o Fo #
CHEEOSMEEERRI DD THIEE R (o BRECHET S
— M M Lo '

WP B G REERME LT~ @ RGO ME &
HEde WRIVHGHIBEI—OERH D T, Z2OFBRAP
oM sEOMBEL HEE 2B LUTRCREE. HHID

&5
F)
L

4)  LWNNE [N Raphidia & 58 ® % %, BURMEISTER [ (3 RAaephidia & 3
EITE VT LD DEM — T b Fof~ (I PETERSEN [ (I B & % |
P NAavASR it B F K Wb 2 2 2 2 v R VY BR IIEE XA — &
T Raplidia W % = & & ¥ Vo B
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BB T REHGYE L. ZREHNZSHOBEDO RN
Rig s, PROLOE, Lo WRBBREZR L, dR:

BEORELB T, TRV IMHA. HBEROZ2BES
EHROoOMFRRaG?P»ELEORORMS I BAL b, H WX
—¥n 2 BBEBYE T, : .
W, FWLTA L HE YRS, IRSBIICMTEIH#
k2. BigIk. HRi&&Rk. BROEFLFOHSAEIC
PR B 5 L.
BHIRTRBOE =
SD—ITd b %KDY
KA s> 2B st
WEHMBA, WP RY
5B IIIBBEDME
PWECAEL. BIKRE
CREAEDME Y B A
To Wi, B R

% = B Fig.II

EHEANMIIL T X LS5SHH LS R xanthostigma
HRME. =%1 b L W& 08 A
Yore wing (much enlarged)
by =B LTHEA, 2. % 8 C @)
z o 5% R 3 % Hind wing (do.)
_ f%l&&@ébg 8. WM R KB R K
To ZH=E, — Fl:’ £ : Head and prothorax (dorsal view, much enlargeq)
Z®RPE. ZWHiIHED : Fi [ (original)

bo WZWMERARERAKABY 2 L 200 b =HIE» ikl
ToW MBI OB LTRXKE 2L LB BRI=¢ 12 M
BT BETBEEABRMLERRL L Fo B— B85
WA E < ORK B (Navis K o tiridi) X G % 7§ % 3,
IR IR E . B QB R 2 AET RS & 1S
BB =ZH(QEIBE L. BF-RESPHEBAERER X
M5, HOoBOMMIWTHES AEL b,

M. BMELT 2 bWEGOBRFERPB LG O 21286,
WE. T RGEONFROBEREGDO2H. BWEG O K &K
JN WG B 2 I 3, :

B, IR, B-RE_GHERSEBE LT
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Mgl LAMEg . BB DY) TRHRERHHRT 2 5RE
DARHED I, BEZDEBEAGIBEECLT. TROBEER
MUGE%T s hRAABERT, . 4GHFREFEO—
MY EL L, Q2 DHURTHHBIEEYT, FAH
BH QM LR b G Re R mB ey
b WOMEFAGORNIT D D TR HHE WMWY
WMo EABLZW S, CWRGUELCHMOREBCT 2o

MR LT RGP RS, —HesROMs Baked
FTo RMEBH, AMPBLT—OEEL2HEABKD bo B
GUEBE BRI LT, BREEARYE L. FHEHUCBE
GEoMs -~ MErdld, Mk LTRABGZEEL, 20
KH R BRI R 2, BEOEE L LT,

B R 11.0 ¥E
B A K 3.0 ¥&
7oA R | 8.5 &
CIEZ ] ; “ ' 2.5 ¥E
%A R , 7.5 ¥&

®% A e 2.5 ¥
i i -

S 1d VI o192z TKBEZRHK B
oH  HEK, WHRAMT. 2EM

ABR2BMI Y EEHTH G HTL M ELIHEL D
PRKEHERSTARABCORLED bOT b 3, HCHERCE
Tor X BMETESREL, ZOHBEOEAL > 2R
LTy ¥ 232Xy MA&YFHER b, SCHNEDER K D
AFTHUBLECABOYRIBEBEAC LTHET T REMY
BE L. Wk E G, pa B —XE RS BB (Prus communis) D
BMETCUBRLE~LE RS

- R Be & & .ﬂ % f Subfam. Inocellinae

ATEHCHTLIIDE L THERCETS 8ORKRD —
E—-EE bo ' o



Io4 BN BEAERZABEABR ON X

4§79 7THR

Genus Inocellie ScuNeIDER (1843)

3. 9942
& Tnocellia crussicornis (SCHUMMEL)

Ruphidia crassicornis ‘SCHUMMEL ; Versuch Beschr. Schles. Art. Gatt. Rhaphidia, p. rs, fig. 4 a,b, ¢
(1832)" : BURMEISTER ; Handb. Ent., II, p. 964 (1839): RamBur; Hist. Nat. Ins., Névrop., p.
439 (1842) .

Znocellia crassicornis SCHNEIDER ; Monogr. Rhaphid., p. 89, tab. VII (1843): MacLAcHLAN; Trans.
Ent. Soc. Lond., 1875, p. 174 (1875): Rostock; Neur. germ., p. 114 (1888): .MATSUMURA :
Thous. Ins. Jap., I, p. 156, pl. X fig. 5 (igog): MATSUMURA; Syst. Ent, I, p. 167, fig. 203
(1907): vaN DER WEELE; Coll. Zool. Edm. Selys Longs., V, p. 88 ( 1910): PETERSEN; Gen.
Ins., CLIV, p. 11 (1913): OkaMOTO; Coll. Essays Nawa, p. 153, pl. V fig. 1b, 2b, 6 a-c (1917):.
NavAs; Monogr. Ord. Rafidiop., p. 77 (1918): Kuwavama; Ins, Worlq, XXIV, p. 376 (1920).

B b
Am 1 e 17/VID 1922 TS ZKHK (KE)

Tw MRS AN, MEE. UM, BB, WREME, PRE

O° e 5 1R o
HEPBLR2WEREDIODI ZOBE#MIB L (A

ABTOoRB TN BT K2 b MAD L RBE b,
X SCHNEIDER, Navis i IO GEHRICH M § 2 A BRMELE N LA
NEMEOEBOLERYR Y, MO THABMEYEH e © 5
NRIAHEDIDODTCHRMED VO E VPR —~FEL bRLHFL
S TREWES RIZMRT 2 22283 ABO%# 3B
MWMiZdD b TR VYA 2T 8~ (Prussplvestris) DR E Flod b €
= ho Tﬁ&jiub Y TEES (P ¥ 2 (Abies spp.) 13 = ¥ ~
I (Piceaspp) DB OB K FTIEB R 2H L 32 72 3 D%

k@ B8
PLANIPENNIA (NEUROPTERA, s.s.)

AHCHTIRBO S BKEL OB D bTsRIT —
BMECRBERS 22EDLEDE Lo —ILOLE B KE (8 12
BEORBA —— AL IR EBBCHERBES 24 L1 o
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¥yD—— IR THERPEPAFR CHIENITE b, R EBE—L
— A4, Comstock ¥ #(4) X FEH 7T 2 WA B o R TH R FE
T2302_+FRCENST, CoBEZFOFFECHENL I,
ERQZOoOTHACHBEST, cOoOREKBBECBT 2 =-f 2K
(€ 3513 AB XM HE R~ LR, Comstock #2212 §E ~
X ZF 2 e 2 O HE QA 2K 5 Bl Hemerobiidae 3f 12 %
5 Wy F} Chrysopidae DRI F i Nz bDODDEWIITH 2 3 DI
LT—— HOAFRIET » Comstock £i2 X b THENT5 2
BOoF— OBEORIHESLBEHLE (AL S 5 5K
b, EEIVBEELEZOSBEE ML~ L, M. CoMsTock 4
4% 05 G S0 FE & b FPME ¥ 4 Sympherobiidae ME®D DRI
EILONRBICLTARNICET 2 3 DI Sympherobius, Notio-
bilaD B H D —— 3 MEBIEL 2R LTREZOEH
HYRTmRs WL THRICEUVLED 312d 5 ¥ EsEN PETERSEN [§
D ¥ b Comsrock [ O 7 58 B 96 € W48\ B & & 5 BF o 2 IR
FHE5E Y (I T Notiosiells B 3 WEH B R P I HL Loed, 3
NIZEXLFE CORMELE—FCE LB ~L, X Sisy-
lidae (7K #5 ¥ %)) € Berothidae (E 4% #5 &) € & ¥F i Comsrock, PETER-
SEN, PERKRESPBILET I RS LTARBTLERDIN T . ¥
IR ( WA 2 A L T Sisylidae € 73 L. ZQ’L?fSisylinae Z Be-
rothinae D — W L 3 AET T INIXHEODAHIXDT+F

CEMT s 2% 2N Lo
Boo B R % .
al BT B DB R & LT 6%®&e§ﬁ%<minlﬂﬁboﬁ@ﬁﬁﬂ‘
TRk ERY HFAMER2Z % Fo ﬂ!ﬂﬁﬂantkpiho:

azﬁﬁﬂti'i’ﬁé%&%b?:%ﬁ‘sI'J-Eﬁxbfoxa“ﬁbiﬁ m 223
br MRS TA BT E B R TR S5 5 F Coniopterygidae
b MR Z (B RXPEUCTERSZ 2z LR L

6L K H» YV TR BAKMBRLT LD Y TREWCE & gF K
O EIE B A T e e e N : ...ﬁﬁnpﬂnmmw
ez ﬁﬁﬁﬁﬁiﬁﬁktzé'f\ﬁwgﬁﬁ?a:af: Lo

5) " P. EspEN-PETERSEN : Results of Dr. E. Mjoberg’s Swedish Scientific Expeditions to Australia
1910-1913. 18. Neuroptera and Mecoptera: Arkiv. f. Zool., Bd. XI No. 26 pp. 1—37, pl I-I[I
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A BAREMICBTICROFBRAEYFARBRE 2 FME L
TENREE O — B F % Yo eeenens i ¥ % & Myrmeleonidae
de fig f T AR I L THRBATFREE FTROLTHA &S RES
Fazh X VM »IcE R bR DT P Lo [T
.......................................................................... 5 5 ¥ 1% ¥ Ascalaphidae
b BAEHRE(CRTHRE L LEAMECE 2 CHOME 5
€1 FLHE B 5 T 0 cereirereenrrersnernrreaneesnieeeeseienaeseneeas & 2 % % # Osmylidae
e B % g (o - :
fi B LoEnEkerHlBo AEkcHERBR (o
g MBLEBOMKEALBEDICHBR WO e 23T BE

Mo othoSe 3O i ISR B R B Do
............................. cveeerenreneeenieeeene. i3 B 8§ #8 B Apochrysidae
g EBOo AR TAEMMARE2E F KB P RIBLO
MR #l @ BB W 5 b T B Forrernn % tk % ¥ Chrysopidae

EBEBEURLTAKBEREGRCE O BB PE FRMO A K
CRTHERMC—BEO B E AT

g B ME S IR —~ WA 2 AR NG N R LS W0 ES

Bt fHdox oM E XD M Bk Vot IRILBR W2 W7

U G eenmentereeneeaee s eae e st st aaeaen et ebeeae e ereannees 4% %% 1% 7 Hemerobiidae
g WHBESRETEE—- XY R IR EM o BT RL 2
A FohE MR AR 3 T A 72 Lo eeerreeerrenensniiinnnns Xk & ¥ # Sisylidae

i@ &% ¥ §$} Fam. Hemerobiidae

AHEOABFIROBEBERICIRTLELR 2 5. MK
BAEM S iz 2 & D3 &2 Ninga, Micromus D . JF = L T~ %%
— ¥ 5 R Ak Hemerobius, Eumicromus, Boriomyia, Drepanepteryx
SOHBEMN WHHHME, HFCQEBBECLCHALRLS 3
DENIESLAEBEORAECHRO RABECERTLINAZZ
PHBEUMTILIHSITDHDL IL A,

B o# R =
M WBOEBCHEE LA L I

S v = v x B Y u v Hemerobius humuli LINNE 3 2 3 12 B T 2 4t ¥ B.E M
KA D VTR HEMEBERNARLEXHAMCE L.=2YF ¥ 7 xex

¥ w Y Eumicromus angulatus STEPHENS (¥ K F < H T rx db B 8 K. 4+ K
> 9 T AT K L R MW e R EE.E M R Jk B R R o< B Fo X Boriomyia
lateralis NAVAS (X T8 Mo F) 85 IKv= 2" Y © x B ¥ w © Drepanepreryx phalaenoides
Linne i Bk H & 46 3 8 < & 3o
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b AL ZMERIESMEILEBEY S (AL DR EHE &2
B Y ot e, R I E AZH ¥ 8 Y B Micromus RaMeur

b: BHMERZDL FTEGTMAEBENE Lo R HEKRE P b A
BT REE T B 2 &0 Lo e
e etrereereteeeaenrraaeastean FPYnRILADHFD -7 B Eumicromus NAKAHARA '

a2 Ao EBK—FHHEREZA L REMER: K- 0@ 3 b
=z 2 ¥ K o
bt m%r_féﬁﬁ‘miﬁt,.&ﬂr&ﬁméﬂt(o

CL Bi IS X% S fH D BE R FU B A Fo corverrrrereererremiinieeenererssssssissssessessesies
.......................................... S vk xHhH5 b T B Sympherobius Banks

C2 Wi H D BE IR F) X 5 25 12 — 72 U coeererieereeieeeeeeeeiiireineieeaesseeeenvsneeseeasaans
.......................................... S FYEeEAhHFaY ENotiobiella, BANKS

bf'ﬁ“%r’z—:f‘“ﬁ?ﬂlﬁ&i.ﬁ&?fiL\?&%n:&mﬁﬁéﬁ?o
et MM EAREM®M AL Ve

di B I BEHEIR S 2 & A Fo oo commnnns s e
.......................................... ?]p)\’*t}w‘lf'anNinga,NAvAsb

d: W B BREIKR =% 28 3 .. 2 H¥¥ a Y B Hemerobius Linn:

e M BEH IR I — OMB E & Yo v S T
e, HE MY L X DH AT B Drepanepteryx LeacH

TANZRE FHAH5SDHYE

Genus "Niénga Navis?

L TR RFELAHDHFRYH
Ninga deltoides (Navis)
“Megalomus deltoides NavAs; Revue Russe d’Entom., IX, p. 397, fig. 1 (1910)’.
Ninguta deltoides NAvAs; Revue Russe d’Entom., XII, p. 420 (1912): NAKAHARA; Annot. Zool.
Jap., IX, p. 46 (1915): NAKAHARA; Ent. Mag. (B # & # ), I, p. 102 (1915).
Ninga deltoides NAKAHARA ; Ins. World, XXIII, p. 137 (1919).
=i
BEGES) 1% 16/VIL 1922 LI 86 = K (K &)
/A~ 1e 17/VII 1922 KB Z KB (KE)
RE-EANE 22 9-12/VII 1922 TKE=ZKHR (KE)
o%H  HEKR. dLEE. AWM. T IHLAE,
ARBRIHERCBBELTLI2 3000 L, ABICRY 2
SAHEN AFR R THD THRHETLIED LSO b,

W ABEAPRE 2 P AGDORT S BCRIEERECLTRE
Navis R o A B R & L7222 FEXE2R?zE2HTS
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KYARELEFI DTG R
Gends Micramus RAMB:UR (1842)
2 kYRt FHHFODH
Micromus novitius Navis
< Micromus novitins NAvAs; Revue Russe d’Entom,, IX, p. 397 (1910)°: NARAHARA; Annot Zool.

Jap., IX, p. 35, pl. 1 fig. 4 (1915): NakAHARA; Ent. Mag,, I, p. 101 (1915): NAKAHARA; Ins.

World, XXIII, p. 136 (1919). '
. :
BRI/ 19 26/VIIg2z2 ITHBEEZEHR (KE)

bk HEok. ksl AL JL M
A L m;b%‘%@muzﬁﬁﬁaﬁabbm

TWHEKEOFEITL DT, Mk 2DQfama b HFI 2 ¥2H0
bo Ziﬂ%l:ii’;‘f@ &DTZHE%}%?O

# % % 9 $ Fam. Dilaridae

KA O R T R R T RO AT R Y
BAMREZ() D CEME W L 5 (AN PR EEC
£ —RBErREMOATLILBETT, ML IRTEEECLZOD
SAieme U BBEDF 7 ey ved 7w Y Diar
septen~ionalisNavis D it 3 & 5L ¢ R HF B4 ML 2 § DI
N SBBH RV L5 2HELAICALBECRY
AN MOBWKRCEIIRAKE I I ETRFE T

@ ¥ F} Fam. Chrysopidae

; HEARBIANB=Z=+NE (WM ¥ ¥ 5. %M*%it/fﬂ
FHEOVOIMBE I LT EERIIZZO B % o AR
WMEOLDR, —A——ERNBEEUD LI D T=ZFELXEAHN
Tontes DN WEBMS 25 8u»d L, FHIS
BORE-RTEAOZMEE L —REEBERET 2 2 ¢
@b, |
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B ow %

almﬂ‘qamg\&(medxanfork JOEBRCR T -0 BEBE 2 H T8 K EB
A Foiiannnnnn. PR B R jJ 5D q BNothochrysa MacLacHLAN
ar BB RS KoEB R T —0oBm= AN B i e ox AILER
MBI ELEM T Y, , :
b1HiV)?*ﬁ@W}R&%L—ﬁt:%iﬁaﬁlﬁﬁ:%mxuznl Y g
B> Lgreeteeerunereianiiiiei it enerian e erreineans HY4 hHhH¥ b ljBChrysopd, LEACH
b: 0o BB iz £ ¢ LTRE LY E 512 %M Fo

c M BEVED>CHECHEBRARCHKRS LRI E D LW

L F e o B ottt e = 3 & B Nineta Navis
e MR L & REMACHK S LB AR 3 o RS LT
EH R MR P 59 Y LR ETE Chrysotropia Navis

S A
Genus ANineta Navis (1912)

8. kN hHnY
Vineta vittata (WESMAEL)

 Chrysopa vittata “WESMAEL ; Bullet. Acad. Brux., VIII, p. 212 (1841)?: MacL.ACHLAN; Jour. Linn.
Soc Zool., 1X, p. 268 (1867): WALLENGREN; Xongl. Sv. Vet. Akadem. fandl. IX-8, p. 21
(1870): Rosrock; Neur. germ., p. 104 (1888): Sinpor; Allatt. Kozlemén., X1, p. 19c, tab. IV
fig. 2 (1912)9: OkamOTO; Jour. Coll. Agr., Tohoku Imp. Univ., VI, p. 64 (1914): NAKAHARA ;
Ins. World, XVIII, p. 400 (1914): NAKAHARA; 1. c., XIX, p. 107 (1915): NAKAHARA; Ann.
Ent. Soc. Am., VIII, p- 119 (1915).

Nineta vittate ‘NAVAS; Arx. Plnst. Cienc,, 1915, p. 87 (1915)’: Oxamoro; Rep. Hokkaido Agr.
Exp. Sta, IX, p. 30, pl. INT fig. 5-8, pl. V fig. 2 (1919): OkaMOT0; Ent. Mag,, IV, p. 3 (1919).

Chrysopa alba BURMEISTER ; Handb, Ent., I, p. 018 (1830).

Hemerobins proximus Rampur ; Hist. Nat. Ins., Névrop., p. 425 {1842). R

Nothochrysa olivacea ¢ GERSTAECKER ; Mitt. Neu-Vorpom. Riigen, XXV, p. 74 (1893) ’: OKAMOTO;
Jour. Coli. Agr., Tohoku Imp. Umv., VI, p. 54 (1914): NARAHARA; Ins, World, XVIT, p. 398
(1914). ,

Parachrysa ofivacea NaARAHARA ; Ann, Ent. Soc. Am., VII, p. 118, pl. VT fg. 2-5 (1913).

Chspsopa insrnata MATSUMURA ; Jour. Coll. Agr., Tohoku kmp. Univ,, IV, p. 14(1911): OKAMOTO;

8) SANDOR & o BF % 1= 3k N ¥ SCHNEIDER (62) o Ch. vittata P 3 %
ED L O S DL F L T2z it ChflovaScorot » G 258t ~ &
Y& R S "

iz R .
3 o7
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Trans. Sapporo N, H. Soc., V, p. 56 (1913): OkaMoTO; Jour. Coll. Agr., Tohoku Imp. Univ.,

VI, p. 63 (1914).
Chrysopa inornatella NAKAHARA ; Ins. World, XVIII, p. 399 (1914).

) R , |

WoBN kM 2z 27/VI 1922 W8 = K8 (BB
EEA (Kimnai) (B0 H B

ﬁ}ﬂi ﬁj&\ ;ltﬁﬁm »7.-‘14'”0 m%o

HH4hhyoH9R
Genus Chrysopa LEacH (1810) °

WHHEK EOD _ﬁ&k®ﬁ$&ribfvnk%%T6-
€ % B

o B ®RX

an AMECXEH o BB EH For 5 4 5 4 v g Ch intima ML
a: AMKCXEIHB o BEMLE Lo

bi Mo FHFRKEREBRAMBRERLALZEAMC 2o 2B o

....................................... DST27PMFPHYDHLHFED % Ch. sachalinensis Mars.

b BMACTHFRLH—BEDIMNMBUEL T XoNGKBBHL -2

3 301k £ 30-F F KRS H Y D H B Y Ch septempunctata WEsM.

4. H ¥ HhH n9H
Chiysopa intima MACLACHLAN

Chrysopa intima ‘MacLacHLAN; Trans. Ent. Soc. Lond., 1893, p. 230 (1893): Oxamoro; Trans.
Sappore N. H. Soc., V, p. 50 (1913): Okamoro; Jour. Coll. Agr., Tohoku Imp. Univ., VI, p.
58 (1914): OkaMoTrO; Rep. Hokkaido Agr. Exp. Sta., IX, p. 36, pl. I fig. 5, pl. III fig. 13~16,
pl. VI fig. 1 f:gxg): Okamoro; Ent, Mag, IV, p. 3 (1919). .

Chrysopa perla intima NAKAHARA; Ins. World, XVIII, p- 399 (1914): NAKAHARA; Ann. Ent. Soc.
Am., VIII, p. 118 (1015). ’

Chrysopa perla (nec LINNE) MATSUMU.RA; Thous. Ins. Jap., I, p. 179, pl. XIII fig. 9 (1904): OKA-
Moto; Trans. Sapporo N. H. Sec., I, p. 112 (1905/06): MATSUMURA; Syst. Ent., I, p. 169, fig.
205 (1907): MA[SUMURA. Jour. Coll. Agr, Tohoku Imp. Univ,, IV, p. 14 (1911).

Chrysopa perla fracta ¢ NAVAs Broteria, serie Zool IX, p. 39 (1910)°:, NAVAS Revue Russe d’En-
tom., XII, p. 419 (1912).
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b
RiE 1§ 30/VII 1921 3% K #f (BHB)
- 12 a3/VI 1922 KBS KB (KE)

W BHAR 2192 VIF 1922 TR S K ()

Wb JCEEM 10 3/VII o2z T BB S KR (K 82)
K 1A (Korsakoft) (4 ¥ 4 8 42) ' '
8% MEoks o dbvEE. O KM. 7Y kA,

% NI T rHHNhH R
Chrysopa sachalinensis MAI‘SUMURA

Cbrwz pa sachalinensis MATSUMURA ; ]om. Coll. Agr., Tohoku Imp. Univ., IV, p- 1.; (1911): OkA-
- MOTO; Trans. Sapporo N. H. Soc., V. p. 57 (;913); OxkAMOTO ; Jour. Coll. Agr., Tohoku Imp.

Univ., VI, p. 69 (1914): NAKAHARA : Ins. VVoild XVII, P- 401 (1914) : NAKAHARA ; Ann. Ent.
Soc. Am,, VIII, p. 119 (1915): OKAMOTO; Rep Hokkaido Agr. Exp. Sta, IX, p. 49, pl. 1 fig.
13, pl. v fig. 5-6, pl. VII fig. 2 (1919) : OxamoT0; Ent. Mag. IV, p. 5. (1919)

Chrysopa nikkoensis Okamoro ; Jour. Coll. Agr., Tohoku Imp. Univ., VI, p. 69 (1914).
E it | :

XK®E 1e 30/VII 192t 3 X - $f (&)

FP!?_ R 2/IX 1921 ¥ % #H (KE)
L9} ST e 2yVIT 1922 TR (KB)

SUIR (Soloizoie) (5 12 4 ¢ )
mﬁir$ﬁm%mirm&mgﬁua§®®mbo

6.++-:|=-'I7-H-h'rl:l-7?}ﬁ
Chrysopa septempunctata WESMAEL (Fig. IIT)
; g = D - o
Chrysopa septempunctata. “WESMAEL ; Bullet. Acad. Brux., VII-I P. 210 (1841)" : SCHNEIDER ; Symb,.
Monogr. Chrysop, p. 101, tab. XXX ( l85I) MACLACHIAN, Jour Linn. Soc., Zool,, IX. p. 269
(1867) : WALLENGREN ; Kongl. Sv. Vet. Akadem. Handl,, Ix 8, p. 19 (1870): RoSTOCK ; Neur.
germ., p. 103 (1888) SANDOR ; Allatt. Kozlemén., XI, p. 193, tab. V fig. 6 (1912).

Hemerobius maitricianus RAMBUR ; Hlst Nat. Ins., Névrop., p. 425 (1842). ) .
R OERABR S (KRBT 5~ L), M. HTHEMEC
BHL LT BR&fkE, @A MBARI DEH(WK#H
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HE G W R, HKEGELIBAR I, KEGIE 2 ILHMOD
L<%@t&aoﬁ%4ﬁm&§meoﬁﬁttM®%ﬂb
bo“@ﬁ%ﬁmﬁﬁbx%E%oﬁ®:@%ﬁ@?ﬁrﬁ
LT L 5. o=@\ iomm B LTRRE R
T, W BHWIKD b THHEEDERS B Rk &R EE
Ut To MEMBEER (ABREO—PHEDH LA L~
L)- i & 3 X b MR
B (s PO HE 3 —MENE S
ZRCERXLTHRI VD
LS BAWR S —BE D,
BEgALMCREBRYLS
—~H-RBEOHEEEEF S
b BRI L (LT,
BEOBHF RS L Lo W
OB MIT £ —HORE
BB H T, FH/F BRI
ML TELL Lo

& Fig. III
*EXRLHGY B Y

Ch. 7-punctata fﬁ“@bmo D *m k 74:
Lowmo®. omoW A 5 ¥, MM I ER YT
Head; anterier view.. n

(much enlarged and modified) T by BB R do

AR N NCE NS WALRBERERCLTE
Terminal segments of male abdbomen. . “ T & ¥

(lateral view, much enfarged): »—<=~ Bk % ﬁ”&‘ bo IR B

8 L oM B K. 65 (2 WSR2 5~ L)

Do., ventral view. (much- enlarged) #IE E—\ i oLy E¥XMH ﬁ

R 18 (original). .élz?o B L i s 7:‘" L&i*”l
Wiwﬁw‘*mwﬁﬁ‘ﬁﬁiﬁﬁﬁ%mu&ﬁmu%%
BrE L, BBCRTEHBER BERS-KEIRKS b MR
s i P im@ﬁﬁ‘ﬁﬁmu%é%%?oﬁﬂ&ﬁmuﬁ%
8/12. EMo/il. B D E N AR LWL bo

MWk Rkt BIHREBLYSLRELEZL o —RE
ﬁﬁ%e&&TOWﬁuﬁﬁrtt‘mﬁeaho '
W —~EHCERECOMELEAET. FOBBUWAC
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LT 20O%MRBBERET ZN2HEL DR L 3 QM
BHBELTRGHCZPBRE b,

B E 15.0 ¥E

AR | ' 13.0 %E

g7 RES 18.0 ¥E

ol R 5.5 F&

®aE ' 160 FE

% 58 I8 5.0 XE
i . ‘ ,

=3} 13 2/VII 1922 KB =KHE HEE)
xH HE Ao BR Mo

ABIBH -ES> TEBER 230 2p, AHD TH
BEAKCLAMEL S RMOITL D, MLT. BTHRMUDE
AU@3BE LI dDTRERINWRE T FR Y 2P IS wd> (h
septempunctata T FE T 5 L D3N ZORFELIDPIE T2 ICRIED CL
septempunctata = D 6 F LTy BTG ( =Y 2 F 5 w2 Ch sappo-
rensis OkaMoTo #5 ( 3 2 = ¥ 2 ¥ 7 5w ¥ Ch japana Oxamoro 7}
b~ MEAMEOEROHE (49,51, 53,54) R T RMWE X
MBS TERBLADGEL»D 3, INFXI0HIBHRE
AERBMIOBRBL o300 b Lt BHUFFARYL
RoBRBHP L2 222/ b, BOTHMADOD S
AETHOOCLWRAVDERABHEA T2 2L ® Y, Fiu g
B2 ANB 2B B BEL 23 Y ®y 2 F 5 v Chcognata
MacLacuian CHE T 2. BEOMPEEABREOBE R TH
R2BDYCH.HOBOBEBULBORSI\TIRMBTORER
ZOWMY. XTHEAMBFEOOBREBEFIE(HEBMINED
EBL 2RO Do Y Ch cognata 1 — /\ K & 4 MacLacHLan
K(13)p5 A KWK Cambodia = ET 2 b DL LTHRE. &
HZED2ADOR 6. ZDRRBORITH T “It is closely allied to C.
septempunctata and C. bipunctata, but differs in always wanting thefspot'b.etween
the antennae, &c.” ¢ B ¥ by KL B3 it —-ALRBREILLE b [E _&'(15)
BARERBEOARERE ¥ RELIZLEE. 2O Gk cgnan
128t & T & “In one example from Japan there is a spot between the astennae
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\
1

(absent in all the others), and it thus shows an approach to C. é:punctata ; but is no
individual is there any trace of black spots or streaks before the antennae.
The species is closely allied to the European C. 7-punctata, and (with bipunc-

fata) may be only a local condition thereof.” } 34 bo #& 5 (= I At
LENIFRERZLARRL T2 006 Fo b HAEOHEH
&%mw%é%u;b{iﬁ#%jﬁ66®&%0&<‘%
U R W Ch septenpunctate O 58 273 5 HERE K2 Br 35 2 45X 3L i &
RE SRS~ Lo ;‘-J?, WHEDBEHRI LT, Fﬁ]—ﬂi%xa%f%'
T a5 %m0 AFY Ch septenpunctata 0> 5 F T T BERE R
Foa~l]) S LTH(MEENASEHIN. BTAHHER
N h HERITERMAOE A Z B L B ¥ & B, Scuver [§
(62), SANDOR K (60) O 72 2 B HE L s MRS 0 X H T
’_ﬂi & 2z Ch septempunctata 2 6} % L § 72 5 lﬂﬁ?‘j\ﬁ@ﬂu'ﬂtﬁ?{i
By ZOHATHBZOKE LR T, G cognata D Je i e A — B
XM T, B ~KROERIKTAS T M2 b
ABOFIMBHS TR D OBLMEEH T2 8075 2 3K
MOHEIT LT, SAwor & (Le) 0. BMMED L Dt b
YT A RBEBr P~~~ b5k W1, var. guinquepunctata SCHNEIDER

EHMT2LbORMATOHBEOMBR L 3 L0112 LTy var
guadrzpzma‘ata SCHNEIDER 73 2 3 DX Wit AMO BH » {@J& 5] 6 g
DR b S L Ch cognata W OBE O BT R T % K I
b DR bR quadripunctate R 5 5l s BB T OB K
ODWREZDSF LT, BWERTsRNOWEL b 3§, &
YMLT~KORE Lo @ARCHE YA T 2 cognata b O §
@&iﬁi‘"ﬁkfiﬁmﬁﬁ"?édﬂ?? RT~3 D7 5 »5,
ZOBRBEEMBET 300 (. FHRRIT»L\ 2 BEL &
~1l23d §DIHB -ti‘ﬁ"o In IEy cognata |3, septmzpunctata DTS
x@ﬁlbé»@b%ﬁ%k@i%éﬁﬁ EM?%M?%
BT S AP, '%(J:@ﬂ‘ﬂikibf%:%&ia/—r/?#ﬁb‘
T Y DBLYTFOM (Z“IIE’é‘/u Yo

Ch. septempunctata WESMAEL
subspecies cognate MACLACHLAN

9) HMHEOBEKROHIRIBE B TLADL azmu: L T~
XA & B U { puncata-group o Ch. aspersa WESM, | -
formosa BRAU. IZ % Y T % .BE IC SANDOR [ (60) #% [l £

3?
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ﬁ}ﬂ; H 4 (;‘t#&ﬁ\ *‘}‘H\ jLJ’H\ §?§)0 ﬁﬂ:ﬂ
i x Mo Cambodia. '

& 32 %% 3% #f Fam. Osmylidae

BB F 2 b (30) 3. AIEAF L. BBCRY 5 HK
IR € W5 AT & B Osmylus € BB 30 5 2 O FE PR ITH
T8 8% Spilosmylus € DZBH T2 b, HREARCHLTH
M AR~ 5 KRUGRRE B ENIT. HER » = 5 H
HBCHE LUV I OBXONFERR MR B2 b0 %
B AZNEPHEEHMEAICREROR DS I 5
T. ZQHBOREEY., EHEK-RO—ROET 5 =
CRAMTILIED AT T, ' |

:*DEDI\'?J')‘D},E 5B

Genus Eososmylus KriGER (1913) |

7. e R hHFE R
Hososmyius ?? (Lysinus) harmandinus (Navis)

Osmylus flavicornis (nec MACLACHLAN) MATsUMURA; Thous. Ins! Jap., I, p. 178, pl. XIII fg. 8
(1904): MATSUMURA ; Syst. Ent, 1, p. 172, fig. 206 (1907): MATSUMURA; Jour. Coll. Agr., To-
hoku Imp. Univ,, IV, p. 15 (1911).

¢Osmylus Harmandinus NAVAS; Ann.-Soc. Scient. Brux., p. 190 (1910).’

«Lysmus Harmandinus NAVAs; Revue Russe d’Entom., XI, p. 113 (1911).° .

2 Lysmus harmandinus KRZGER; Stett. ent. Zeit.,, LXXIV, p. 26 &c. (1913): KRUGER; L Cay p- 211
(1913). _ ' '

(Lysmus ?) karmandinus KRUGER; Stett. ent. Zeit., LXXV, p. 89 (1914).

Spilosmylus Harmandinus NAKAHARA ; Annot. Zool. Jap., VIII, p. 508 (1914).

Eososmylus ?? Harmandinus KRGGER; Stett. ent. Zeit, LXXVI, p." 74 (1915).

= it
mEGES) 19 16/VII 1922 LB EKE BE)
7 1918 17-22/VII 1922 LI = K (FEB)

BIRHE -, BEH 28 26/VII 1922 ‘ZE%'I%EE:%EK&@)

10) I. Protosmylinae: — [g§ Kosomylus KRK"JGEk
II. Osmylinae: — [@ Osmylus LATEREILLE
IIL. Spilosmylinae: = [§ Spilosmylus KOLBE; (Lysmus)? NAVAs; Heliosmylus KRUGER.
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B ENERE 2 R 1D 27/VID 1922 L 65 = KR (W)
WMOARVRWE 19 28/VIL 1922 T M58 = KR (WD,
P EAER e 3/VIIL 1922 {54 = K (K &)
KE-ERE 19 o-12/VIIL 1922 {LMH = K (KED)
B I (Solowiyofka) (8 42 #f 4 #2) .
% HE K g E. AN Ju M (?)o

BHEE L O.ﬂaw'mrmlfM"L.@ﬁ@;&;:ET;‘] T ey
a by ZQEUHE 2 GO0l Tz L BL

EMOTUAATFHEBP B o bR, ZOME
mﬁkibT$T6h‘ﬁmwﬁMMm&ﬁﬂlbén@6'
Navis Z $8 D Lysmus harmandinus @ 3 Rip~<(s BEO THERXD b
@ﬁﬁﬁEéNboEW%%#@%b+~ 10> 7ROk B A
W2 — b flavicornis SR ~3 bD KR I Y 3, 1 harmands-
nmus DT 5 BB LU T3 Navis K 358 Osmplus | O & D
SLTHRE2 by BZNE2BRES LT Lywus 5 5 B 7 Al
Xy B ZZ0BEY b H 2 LdTe b, #5210 Lysmus T 5 B
BZOHEAMD TRBEMIZILT. EIZEOHTEHDD Lom »
(v ZNZWI 2B RBMLEC. PR F2 1 »(30) &
Spilosmylus ¥a 1= & [ L. F 4 i 4 (Ent. Mitteil. Bd. IIT p. 23, 1914) 13
Osmylus i fgA € b, KRUGBGR U DR ZN X RHEED b D T
LTMEOED. KPR 2 r»OW % LEWHE 2R
AT B B Spilosmylus nigvicornss NakaHARA {3 I OO Spilosmylinae (2 A
52N BDITDH L FLT. WH Protosmylinae (22§ 2 P 2 E T
L. MEEYEAS L TAHZE 2 Eososmylus‘E {23 Lysmus?
larmandinus . Spilosmylus immaculatus % St Pl 2 L THE AR b, EHK
RIZINFCHLFML s ABAXLZL TORE 520 T,
BRUBREOHELIHORE (.

ﬁ % B ﬁ Fam. Myrmeleonidae

ka waiﬂw%ﬁu%thk%a&ﬁT S
NITb EitAaoniavuml,. ARIEEGSTGEOE B
BIILT. BB H»Y TR BT AR HmED> TEED
=9 Ry w D Myrwdeon formicarus 1anve % 45 € LT ¥
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BrEdT, XBHEHE CRXEXBL - HBEHNE, BBER. + 8
HEME U ST L % H 232 2 on 5 v P Formicalo linea-
tus FABRICIUS™ D H A 25 H by SNIEHEERIIRTISHOD
BECUIYDTARORBLBR T s o2 s 2R UM L

R A4 & F Fam Ascalaphidae
RIZAFRBCLTHBERED bOT Lo HXK()DREIT
BER DL 7 7wy xR Y/ b v Ascalaphus sibiricus EVERSMANN
®wsxﬁmﬂﬁ\ﬁ%%l&<ﬁﬁﬁaﬁﬁbb 3. b
BERILRTRIEABRORBY —1 B AT 23 5% DT,
HRIABCABOLDODEPHAICREP I LD I A

# ¥ 4% $£} Fam. Coniopterygidae
, ARV ARRIZHEHEREOBEBE LA ¥ Fo EHmECR TR
% .9 = 5 B F u ¥ Coniopteryx pulverulenta ENDERIEIN O U1 & % BE
TH. BRIRTAROIDDEHAIERHBENERT &
o

£ ¥ B a8
MECOPTERA (PANORPATA)

HEABCRHLTR&EEH 2003 b THERL I (HELY
STz s A, —fu—HE EsBEN-PETERSEN K (56) DB R
pEROAH B CEN X, FAEMS LT Panorpidac 1K T 5
L 0=+ =#. Bittacidae = BT 5 b D AME H 2o AIBIRT
PlOMCERORKBRBYETCH. 205 3KRMYM
OMIIBoNn, —EEREKIPBE~TLELEECELXZOHM
Flo TH(ErP IBEems 25DHh WP, 7227 v
Yy 75 A */Panor}a lewcoptera UHLER (3 B 5 P& (= #FEL D ZHE. M
D —Fl2s & & v I P ¥ a v P japonica macrogaster MACLACHLAN {3

n) ¥R ELRBRAEAMROF E L& ‘J’C?j:»ﬁ@#}iﬁ%t:%ﬁ‘ﬁ%%:&
aﬁmnﬁknmt’ﬁaoﬂz&w%kaﬁ:%*ﬁ@; o:pmornﬁ
2B PO IR LA T ABBES L 3’6

L -1
oD 5 Lo




118 : BU-BREAERYFELK O W R

EEAEOHMKIPFBMADA CRIZA NS 2OWmMAR b WL E
BHRY RO N E CHERCBMEL 5257 b v ) 75
> Panorpa sachalinensis MATSUMURA — FE %2 B §T 5 D Ao 9 { D <
WEREERS£AHN T 6 —MIIL D TRELS 22 2C
BHIKES SRR T~ 0%, KnkwEMBEIZH
T~ D% 5 @B Ty Panorpa amurensis MACLACHLAN, P. orien-
talis MACLACHLAN (Aulops melania NavAs (3 PETERSEN [ (2 38 113 A< 8
D synonym 73 b € R H) MR RTARMEILMIZET 5
Y 7w ) P ¥ a v Pocornigeva MacLacHLAN O = 8 ¥ 7 §o fiiﬁ(}
THEABOBECHRO THERDFLHECRTH -2
RAUAHKBHEFHBOBME S 2 ~3PHBLH I 2125 6%,
PYLTHEMECRY bOZOBBOW»IZEINA Z
TURBMMBERIIE I LIEL YT,
AKIMED BbDRIRDZFITET & 5,

Ho# %=X

A AR LB R TCu Rz PR &4 2 i LithakicL
TRk -2 IEFHEHERS L TR IKTFRBBYE B L
WIRZHh 2 EFHITHE CHMITDY Tad Bl IRT Vo eeeieeeeeeeen
.................................................................... fnenn 3B B84 H Panorpidae

az ﬁﬁﬁﬁboﬁ?%ktﬁ‘fcmmkii'i’ﬁo—'%& e Vo W EECL T
IR # 2 e 3 POl WX M M e B A EE R R e LoHE o JE W IC 8k F Rk
BE B A % B o mrmremeneenee e ereeseeeae s ie s e 5 4T B E & B, Bittacidae

2 E & # Fam. Panorpidae

- ARHEOARABPIMBIIAI 5, by KM L Sk
VEBEBOAIRONTRE 24 Y v ) 75 av)g  Neopanorpa
V.D. WEELE R U LM O A CIRB ¥ 2. BEXBOMEL 2
® 2 ¥ ) 75 o v B Leptopanorpa MacLaciian O B ¥ [ s b o
BELHRHEDO BOBEBERL RITHR S Ao

I2) Bittacidae » il 4 K B T it BE K — & B 4 KRCE & 8 # 55 Vol IV, no. 1, p.
20,1918 X DFHBPBHEO — KKy F v F2rFxo04d3o08KrH

Ty Fe P rH L BERLALE L CAROEREE L TH A
CREHW 0B K B (Limnobiidae) S E H % 5 2 2 0 @ > 3 % B
T B B B RO B’ Bittocus sinensis WALKER (< it L A O b fv %= 2 % = F %
vI TV avoRtHchABRoREELEKE R Y,




A CONTRIBUTTON TO THE KNOWLEDGE OF THE NEUROPTEROUS INSECTS OF SOUTH SAGHALIEN. 119

B o &8 &% %
G RRZOTFTHRBE A Fo e S Y P ¥ L o B Panorpa Lo
A JN X X D F B IC G BT 2 B {0 cvererrrerrrernicenrareesienmetirerenssseereessuneenseenninnensassees

.......................................... SYPHALSFEFEE Panorpodes MACLACHLAN

SUTHFLVE
Genus  Panorpa 1LiNNE (1758)
L. 537 v 975463
Panorpa sachalinensis MATSUMURA

Panorpa sachalinensis MATSUMURA ; Jour. Coll. Agr., Tohoku Imp. Univ., IV, p. 12, pl. I fig. 9, 10
(1011) : MIvAKE; Jour. Coll. Agr., Imp. Univ., Tokyo, IV, p. 352 (1913): PETERSEN ; Ent. Meddel.,

X> p- 223 (1915).

E i
KA 1219 29/VI 1919 JF K& (FE)
F 19 3/VIL 1919  FFEIE KK (E)
Ay, 35 3% (Chipsani), B [A) (Tonnaitcha) P& A (Galkinowraskoe), F IH (Todoroki)
(B A 22)
THE OHER

ABOAEIOEHEACR TH TEBORMET 5
m Lo

£t @ H
TRICHOPTERA

AMEZBEA L Uer K (65) WL HFE2FR2H 5, 4
I LTRROSEH RO, nEoREXLrR LTI ROM
Lo

HoHBERX

a ABBHABCH B HE LR ETR XYV TE(ERILE VKRS E
Loz @B REHBKNTRY & T8 8 K (Disoidal cell) 2 % < B ¢
bzt (M IMMEKC LTRSS E LN VA X ET
WLEBER 3323 4 (REACLTEHBH 2F AL LY,
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/J\héﬁbiw:ﬁﬁﬂtnﬁﬁﬁo%«Dale’eﬁufzuﬂh%fx e FzEhlo
B IR B A Fo ceerererernnieennet et et e i £ ¥ # Hydroptilidae
PP ERBBEAG 22 0BT INBRIRLTIES EHEFS
i BREZRAEETILED D LHEICEHET I CBEYIHRE
B b A MM EER DX 2R kY B I e

b2 b Vo
b P EErREBFTCoESENMI YR 20
o PERoORGRELEToRM 2 X L@t 302 ¢ i 2 &

Lk 3% 0V b % ICE L
i 75 B # Philopotamidae

At B B A Forereeeemmnie e v :
d2 B R % 8 <o
€ iR BB 12 = Tt Yo eeeeneenn eeeerheenratetaeeane e rabeeas Polycentropidae
e WMiEHELZ=E XY 2T L
fi B BICHE — & R B A FTo e % & ¥ # Hydropsychidae
BER®D
fo Wi MGE M ISR T WD K — &KX % B (o Psychomyidae

e A EBEoOERGITBNG I FoRBM T 3 2 h Loz T2
bk 3% ok VD Lo
de BB 2 F o :
e WEBEI DX GAIPKHE R Z (25408 % Y
fi /bﬂ%‘fﬁﬁﬁl’f—fPiéﬁj\.”‘,:‘.ﬁnli’ﬂﬂfctr Y Grerennnnreeraneannans
.............................................................. J & : % Rhyacophilidae

2o AR BE i — XY E D LR Lo
.................................................................. g " g ﬁ. Phryganeldae

€ Wi BH @ — Xz Z2r 2 {VhEHERZX =L Yo
.............................. [P RRPR - < I =l - A - ] Limnophjlidae

d: B R % 8 <o !
el B # 1= B b 52 (Median cell) 2 £ '}'O ........................ Cailamoceratidae

e Ri M Ic Bl b ® 2k (o
fl Wi R %M I b E Y Bk (oo ¥ B B E ¥ Molannidae

TEMBh®E2AH o

g MABEFEKEIETIE LES B —RHE = mﬁl%ﬁ:{'

hy IR ¢ 8 — WX & oMU (e /8RB OR—HK
AT OL R B — & X & # A ¢ Yo C0dontoceridae
h: BRREFE—-RBX @ ThoBITDITLHEST
1t Lo.........‘..; ..... e — 2 £ F ¥ ¥ Sericostomatidae

ggzﬁﬁ-ﬁtcﬁ'\riﬁ&?m&ﬂ)bﬁﬁbz(tiﬁwﬁx&
AT ki X MEBERETELEL o . -
v e an e nn e et s ine e nreab e ogen s e anaess Srnsereie ~RAER g <1 Legtqeeudae

Ibwiﬂiﬁk *J',kfz: Lo
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et o/ BER P B B 2 A Toennnieneeene 4 & & # Phryganeidae
e MERIZ B X = B :

d pEZRaECcRER:z T LAEROBRN X ‘Jl&%’zoztbl”ﬂ—:ﬁ-
2EHEF LT L TCESRBEETEY THE S 2 bz L
CTHEBORD B3 2z i LB ERI -XIT2Zzh st
Col Bl A Forrrummner e 4 3 B ¥ ¥ Limnephilidae

d PREEISBHFRLEBAEET R ABE 2% & 3B K B E kR
KBEIT 2z 239 THEHE2KARDLLUVMESBERZ
D& E T Vo IBR B B (o, % £ 5 B # Sericestomatidae

B 8 # Fam Phryganeidae

BEMANEARIZBEL bo ML THERED b DR
HHEZE(YIZI DT —B=FBPrHnonics b, FXK4EHOH
ZULENE. TLZMeMATBAMIE T ~(. 12D
THRBAICREET D T T,

R o % &
art M B — KX 2B (GERMKEK:: BIK: oMK HEERKZ®R <
BEZHRANETWMBECHBET Yo ooveeenerneneeennee. Limnoeentropus Urmgr

a: BB KCHE ‘"X 2B TBMERERBMCEMKR A IBE B =
R X iAWz b
b MBRBEBEER LD PFHEBEAKK I I TRBERBCE &b 0d Y,
G 0 R M X8 B T Yol @ BT O T B DY IR K B B (o eeenrrrenreremrniinneenies
............................................................. b= i by | quaﬁNemmaLEA&H
b2 Eﬂﬁiiﬁ‘af%fﬂfomﬁﬂﬁﬂfiﬂﬁ" Dol » B M < B WK R %
< s 2SN rEFYS ﬂPhryganeg LINNE

AT2PETSR
Genus Neurenia Leacu (1815)

ﬁmkﬁ®$ﬁwﬁxzﬂabbk‘$mnu AT — ﬁ
i, NERROBBERILIVTHEINITZ 22/~ Lo

o B R R

G MR KRN BAC I EBERLENLAERE 2 T
i BoBHERRIEME2 IEBEBE LD EZZ H il
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......................................... A3 7 F7 2 A2 b EHSF N clathrata KoLex.
be B o B 3 AR LA KRR Vo B IR = &R B Fowrerns
...................................................... EXA7 3 2 bFEHS5 N oapicalis MATS.

a: # i FL A X X Il | é&%s\omf@u&@n_fnm%&éoaﬁﬁﬁﬁ
T HMEBREZET Dz L Lo
b ey BoBKAMMCL TEE N KK t:t%<~ﬁ=f:

2 B2 @ L Fo. DF 7 M I 7 b K F 5 N. phalaenoides L-
‘b e EE WU HBOBERIWARA S KO RBTARE

DM L P DI L M B I To reeereeeeererererraei e s

................................................ Y924 B AT I'EG‘ N. atrata GMmEL.

. 57 a7 PESS
Neuronia phalaenoides (LINNE)

<Plryganea phalaenoides LINNE; Fauna Suec., ed. 1I, p. 378 (1761).°

Plryganea phalacnodes BURMEISTER ; Handb. Ent., IE, p. 935 (1839).

Oligotricha phalaenoides RaMBUR ; Hist. Nat. Ins,, Névrop., p. 472 (1842).

Holostomis phalaenoides MACLACHLAN ; Jour. Linn, Soc., Zool., XI, p. 104 (1871) : WALLENGREN ; Kongl.
Sv. Vet. Akadem. Handl, XXIV-10, p. 16 (1891).

Neuronia phalaenoides MACLACHLAN ; Trichop. Eur. Faura, p. 19, pl. II (1874) : ULMer: Coll, 700].
Edm. Selys Longs., VI, (1), p. 6 (1907): ULMER ; Gen. Ins, LX, p. 23, pl. XXIX fig 1 (1907):
ULMeR ; . Siisswass. Deutschl, V/VI, p. 72 (1909): MATSUMURA; Jour. Coll. Agr., Tohoku Imp.
Univ., IV, p. 15 (1911): NAKAHARA; Canad. Ent., XLV, p. 325 (1913): NAvAs; Rev. R. Acad.
C{enc. Ex., Fis. y Nat.,, Mad., XVIII, p. 161 (1919) : KuwAvaMA; Zool. Mag., (B ¥ B % &
XXXIV, p. 957 (1922)

Holostomomis melaleuca (nec MACLACHLAN) MATSUMURA ; Thous. Ins. Jap., I, p. 166, pl. XII fig. 2
(1904): MATSUMURA; Syst. Ent., I, p. 187, fig. 222 (1907).
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AERFEEH 19 2/VHL 1922 TEHH KK (&)
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2. H9XR4DATT PEHFNST
Newrowia atrata (GMELIN) (Fig 1V)

€ '} )]
sPhryganea atrats GMELIN ; Syst. Nat., ed. XIII, p. 2634 (1788)
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Holostomis atrata MACLACHLAN ; Jour. Linn. Soc., Zool., XI, p. 10 4 (1871): WALLENGReN ; Kongl.
Sv. Vet. Akadem. Handl,, XXIV~10, p. 17 (1891),

Neuronia alm}a MACLACHLAN ; Trichop. Eur. Fanna., p. 2¢, pl. II (1874): ULMER; Coll. Zool. Edm.
Selys Longs., VI (1), p. 7 (1907): ULMER; Gen. Ins.,, LX, p, 23 (1907): KUWAYAMA; Zool
Mag., XXXIV, p. 957 (1922). '
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3. A5 7T EALENST
Neuronia clathrata (KoLENATI)

Oligostom’s clathrata ‘KORENATI; Gen. et Spec. Trichop., I, p. 82 (1848)’: WALLENGREN ; Kongl:
Sv. Vet, Akadem. Handl., XXIV-10, p. 19 (1891).

Neuronia clathrata MACLACHLAN ; Jour. Linn. Soc., Zool., XI; p- 105 (1871): MACLACHLAN ; Trichop..

Bur. Fauna, p. 18, pl. II (1874): Rosrock ; Neur. germ., p. 24 (1888) : UrMmERr; Coll. Zcol. Edm.

. Selys Longs., VI (1), p. 5 (1907): ULMER; Gen. Ins., LX, p. [23,(1907): UiMER; Siisswass.

Deutschl., V/VI, p. 71, fig. 114b (1909): MATSUMURA; Jour Coll.. Agr., Tohoku Imp, Univ, IV,

. pv 16 (1911): NAKAHARA ; Ganad. Ent,, XLV, p. 324 (1933) : Kuwavama; Zood. Mag,XXX.IV

« Pr. 958:(7922).
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4. L AT I HAPMPETT
Newronia apicalis MATSUMURA
Neuronia apicalis MATSUMURA ; Thous. Ins. Jap., I,.p. 172, pl. XII fig, 11 (1964): MATSUMURA ;

Syst. Ent., I, p. 188, fig. 224 (1907): MATSUMURA; Jeur. Coll. Agr., Tohoku Imp “Univ., 1V, p.
15 (1911): NAKAHARA; Canad. Ent,, XLV, p. 325 (1913): KUWAYAMA; Zool. Mag., XXXIV,

v

L p. 958 (1922).
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rEr 5K
v , ~ Genus  Phryganea LiNNt (1740)
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............................................................... L5 Y F b E & 5 Ph regina ML
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5 LI FPESTST
Phiryganea regina (MacLACHLAN)

Hilostomis Machlachlani var. reg'na MACLACHLAN ; Jour. Linn. Soc., Zool, XI, p. 103 & 104 (2871).
Holostomis regina MATSUMURA ; Thous. Ins. Jap., I, p, 165, pl. XII fig. 1 (1904): MATSUMURA ; Syst.
‘Ent;, I; p. 186, fiz. 219, 221 (1907). ; ‘ i
Newyonia regina ULMER ; Coll. ‘Zool. Eam. Selys. Longs., VI (1), p. 6, fig. 1-3. taf. I, fig. 1 (1807):

UiMER; Gen. Irs,, LX, p. 24, tf. XXIX fig. 3 (1907): ULMER; Deutsch. ent. Zeitschr., 1908,
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.. P- 339 (1908): ULMER; L c., 1911, p. 400 (1911): NAKAHARA ; Zool. Mag XXV, p. 265, pl. VII

. fige.1 (1913); NagaHARA; Canad. Ent., XLV, P 323 (1913) NAVAS ‘Rev. R, Aced. Cienc. E)-.,
" Fis. y Nat. Mad., XVIII, p. 161 (1919). )

P/zryc anea regina KUwAYAMA ; Zool. Vlag .y XX‘(IV p 958 ( 1922)
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6 N4 TYHYFrETT
- Fhryganea varia Fasricius (Fig. V)
G i B
<Phryganea var Zémta FOURCROY-‘E-nt Par., 1I, p _};57 ( 17'85):’ . .
Phryganza varia FAsricius; Ent. Syst, ILp. 77 (1793): BurmetstER ;" Handb. Ent, II, p. 934
" (1839): RAMRUR; Hist. Nat. Ins., Névrop., p. 471 (1842): MACLACHLAN ; Jour. Linn, Soc. Zook,
XI, p. 103 (1871): MacLAcHLAN ; Trichop. Eur. Fauna, p. 24 pl. III (1874): RosToCck ; Neur.
germ., p. 23 (1888): ULMER; Coll. Zool. Edm. Selys Longs., VI (1), p. 7 (1907) : ULMER ; Gen.
Ins., LX, p. 25, taf. XXIX fig. 6 (1907): ULMER ; Siisswass. Deutschl. V/VI, p. 74, ﬁg. 118c. d.

 (1909): KuwaYAMA; Zool. Mag., XXXIV, p. 959 (1922).
Ddsystegia variegata WALLENGREN ; Kongl.-Sv. Vet. Akadem. Handl,, XXIV-IG p- 24 (1891).
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x 45 9 I' -8 0' 7 E
Genus Giyyhotaebms STEPHENS ( 1837)
X5V rPENST
Glyphotueli us admorsus MACLACHLAN

Gl)/;ﬁlwmelms admorsus “‘MACLACHLAN ; I‘rans Ent. Soc. Lond ( 3) V, p. 250 (1866) MAISUMURA,
" Thous. Ins. Jap, I, p. 167, pl XII ﬁg 4 (1904) hIATkUMURA Syst Ent I, p. 189, fig. 225
(1907) :” ULMER; Coll. 'Zool. Edm. Selys Longs., VI (x), p- 16 fig: 24, 25 taf. 1 ﬁg 4 (1907),
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ULMER ; Gen. Ins. LX, p. 40 (1907): UL MER ; Deutsch. ent. Zeitschr., 1908, p. '340 (1908) ; Na-
KAHARA; Zool. Mag., XXVI, P: 344. fig. ¥5 2 (1914): NAKAHARA; Canad. Ent, XLVII, P 90
(1915); NAVAs, Rev. R. Acad. Clenc Ex., Fis. y Nat., Mad. XVIII, p. 162 (1919).
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8. L+ E> Ph#
' Limnophilus affinis Curtis

Limnophilus affinis ‘CURTIS ; Phil. Mag., IV, p. 123 (1834)’: MAcLACHLAN ; Trichop. Eur. Fauna, p.
82, pl. IX (1876): Rosrock . Neur. germ:, p. 30 (1888): WALLENGREN ; Kongl. Sv. Vet. 'Akadem.
Handl.,, XXIV-10, p. 54 (18g1): MATSUMURA; Thous. Ins. Jap., I, p. 170, pl. XII fig. 9 (‘1904)'
MATSUMURA ; Syst. Ent., I, p. 190, (1907) ULMER; (‘oll Zool Edm. Selys Longs, VI (1), p-
19 (1907) ULMER ; Gen. Ins LX P. 43 (1907): ULMER; Siisswass. Deutschl., V/VI p 134, fig.
212 (1909): MATSJMURA Jour. Coll. Agr., Tohoku Imp. Univ., IV, p."16 (1911): NAKAHARA ;
iool ‘Mag.," XXVI, p. 351 (x914) NAKAHARA €anad. Ent.; XLVII,p 94 (1915): NAVAS ; Rev.
R. Acad. Cienc. Ex., Fis. y Nat.,, Mad., XVIII, p. 162(1919) C
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9. 7L —-—MLDPMPEKNYF
Limnophilus amurensis ULMER

Limnophitus amurensis ‘ULMER ; Stett. ent. Zeit. LXVI, p. 8, taf, I fig. 4, 5 (1905)’: ULMER ; Coll.
Zool. Edm. Selys Longs., VI (1) p. 19, fig. 28, 29, taf. I fig. 5 (1907): ULMER; Gen. Ins. LX,
p- 43, taf. XXXI ﬁg; 9 (1907): ULMER ; Deutsch. ent. Zeitschr., 1908, p. 341 (1go8): NAKAHARA ;
Zool. Mag., XXVI, p. 350, fig. 12 (1914) : NAKAHARA; Canad. Ent., XLVII, p. 94 (1915): NAVAs;
Rev. R. Acad. Cienc. Ex., Fis. y. Nat, Mad,, XVIII, p. 163 (1o1g).
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0. 9 ZANRFPEHFYS
Limnophilus correptus Macl.acHLAN
Limnoplilus correptus MACLACHLAN; Trichop. Eur. Fauna., Suppl. II, p. 18, pl. LIII ( 1880) : Ma-
TSUMURA; Thous. Ins. Jap,, I, p. 171, pl. XII fig. 10 (1904): MATSUMURA; Syst. Ent., I, p.
190, fig. 227 (1907): ULMER; Coll. Zool. Edm. Selys. Longs., VI (1), p. 18 (1907): ULMER;
Gen. Ins., LX, p. 42, 45 (1907) : ULMER ; Deutsch. ent. Zeitschr., 1908 p. 341 (1908): NAKAHARA ;
Zool. Mag., XXVI, p. 350 (1914) : NAKAHARA ; Canad. Ent,, XLVII, p. 93 (1915): NAVAs; Rev.
R. Acad. Cienc. Ex., Fis. y. Nat., Mad. XVHI, p. 162 (1919).
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k4R P EHF T RE.
Genus Nothopsyche Banks (1906)
i1. PEf B MPETF T
-Nothopsyche pallipes BANKs
Nothopsyche pallipes BANKS; Proc. Ent, Soc. Wash., VII, p.. 107, pl. III fig. 1 (1906): MATSUMU-
RA; Syst. Ent, I, p. 190 (1907): ULMER; Coll. Z_ool_. Edm, Selys Longs., VI (1), p. 29, fig. 49,

50 (1907): ULMER; Gen. Ins, LX, p. 70 '( 1907) : ULMER ; Deutsch. Zeitschr,, 1908, p. 341 (1908):
NAKAHARA; Zool. Mag, XXVI, p. 355 (1914) : NAKAHARA ; Canad. Ent., XLVIL, p. 95 ( 1915_).'

= . ,
HEEN 1¢ VI 1922 LHHZKE (HE)
S% Mk, dEk@E.  EM
HHERKCATZIWEEAINRED DI UEITK
BEE—-AENBE MBI b, HOBOBBMIIRT
BHME T ~2 RO Fo AWML FHERABMCLELS
Nizs 28R s DR b, - | o

R F SRS A RS (10) D 2 b TR
ET s e vETLNRE SO NE -ARELLTHEEAER
HIn$eBRI sl L eI 608 Do

E E ﬁ ﬁ Fam Sencostomatldae

Y & 5 2 B
Genus Liéthasxc MacLAcHLAN (1876)

2. e¥7r X2 rEFS
Lithax karafutonis MATSUMURA
Lithax karafutonis MATSUMURA ; Jour. Coll. Agr., Tohoku Imp. Univ., IV, p. 16 (1911).
M S (Coisnd) (BE R BCHR) '
2 $ ﬁ 7'(0 . .
FRFLCIIVBEITNIT ey 7T ryE ’fygimGoemjapomca

Banks (A M EVCEIZICEHP R 28T bo

L@ )
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K A XB 8B F Fam Leptoceride
HpuobH5FrHrersRg
Genus Mystacides LATREILLE (1825)

B3 905 +rnrErys
Mystacides nigra (Linng)

<Phryganea nigre LINNE; Fauna Suec., ed. I, p. 225 (1746)

Mpystacida wigra RamBUR ; Hist, Nat. Ins, Névrop. p. 511 (1842)

Mpystacides nigra MACLACHLAN ; Trichop. Eur. Fauna, p. 314, pl. XXXIV (1877): Rostock ; I\eur.
germ., p. 67 (1888): WALLENGREN; Kongl. Sv. Vet. Akadem. Handl., XXIV-10, p. 128 (1891)-
ULMER; Coll. Zool. Edm. Selys. Longs., VI (1), p. 46 (1907): ULMER; Gen. Ins., LX, p. 139

(1907): ULMER: Siisswass. Deutschl., V/VI, p. g5, fig. 156 (1909); MATSUMURA ; Jour. Coll. Agr.,
Tohoku Imp. Univ., IV, p. 17 (1911).

Mystacides ater BURMEISTER ; Handb. Ent. II, p. 917 (1839).
E i b 38 3 (Chipsani) (4% #R #F B IR)
kil HERo VWAL AEE,  BRMH. b 3E R A,

#138 F & F# Fam. Molannide
kI)ANRPET TR
Genus Molanna Curtis (1834)
M kYN FPFPEFTS
Mdam&a moesta Banrs

Molanna moesta BANKS ; Proc. Ent. Soc. Wash., VII, p. 110, pl. III fig. 5, 6 (1906): ULMER; Gen.

Ins., LX, p. 150 (1907): ULMER; Deutsch. ent. Zeitschr., 108, P- 350 (1908): MATSUMURA ; Jour.
Coll. Agr., Tohoku Imp. Umv, IV, p. 17 (1911)

E it M 5 B (Chipsani) (i85 B2 A B 42)
o HERs AR Mo '

RESUME

Prior to the publication of the “Erster Beitrag zur Insekten-Fauna von

Sachalin” by Prof. MATSUMURA (z9}® in 1911, as far as I am aware, anyone

a) Reference is made by number (italic) to “therature mted »
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of the species of neuropterous insects, viz., Megaloptera, Planipennia, Meco-
ptera and Trichoptera, was not. recorded from South Saghalien. In the work
above mentioned, thirteen species, belonging to nine genera under nine fami-
lies, were enumerated, and five of them vérere new to science. In the next
year, Prof. NavAs (39) recorded the distribution of the Siberian alder-fly,
Sialis sibirica M'L., to the region just referred to. And then Drs. MIYAKE
(20), OkamMOTO (49, 57, 53, 54), and NAKAHARA (25, 27, 28, 30, 35) have referred
some of them in their contributions, but no more added. In the last few
years 1 have endeavoured to obtain some neuropterous specimens from South
Saghalien with great interest, and now can recognize twenty-five species as
occurring in the same region. These specimens were collected in 1919 by
Mr. E. Izawa, in 1921 by the author, and in 1922 by Messrs. T. Esaki and
T. Kano.  Although I recognize that it does not cover two-thirds of the
species to be found in South Saghalien, I presented a synopsis for the benefits
of future studies. As this, in the synoptic tables I have included some
families and genera not yet recorded from there, but in some other regions
of the Japanese Empire.

Here, let- me follow the list of species treated in this paper, showing -

their geographic distribution.

\ Japan. g‘
Regions. g P 5 % T . § P g‘)
- Rle|lwldle|Z2 8|85 S s
SlD|E |0 |M |3 &

MEGALOPTERA

Sialidee

1. Sialis sibirica ML, x | x| x

Raphididee

t2. Raphidia xamthostigma SCHUM.| x | x | x

*3.  Tnocellia crassicornis (SCHUM.) | x | x | % X | x| % X
PLANIPENNIA

Hemerobiide _

*4. Nihga deltoides (NAV.) X | x| x| x
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Japan, ;g
Regions. d B f; 'g . .g p E‘f
. Slg5|=2|3|3|% 25|18 |s| =
Specis. El2|5|2|212 2 ¢l5 8| 2
SlE 0@ |[M|a &0 e}
*5  Micromus novitius NAV. x | x| x X
Chrysopide
6. Nineta vittata (WESM). x X | x| X
7. Cﬁ?;w'ojza intima M’L. x | x
8. Ch. sachalinersis MATS. X
19. Ch. septempuntate WESM. X bl _ China.
subsp. cognata M’L. X X | % x X' {Cambodia.
Osmylidee ,
-10. Eososmylus 22 harmandius
- (Nav). x [ X |-X tx
MECOPTERA
Panorpide
11.  Panorpa sachalinensis MATS. ’ x
" TRICHOPTERA
Phryganeidee
12. - Neuronia phalacnoides (L.) x | x| x| % x |[Caucasus,
t13. N atrata (GMEL.) x x
©14. N. chathrate (KoOL.) x |° x
15. V. apicalis MATS. x | x . )
*16.. Phryganea regina (M’L.) % x X { ?:5?:_'
t17. Ph. varia FAB. x x
Limnophilida ' .
*18.  Glyphotaelins admorsus M'L. x| % X
©19. Limnophilus affinis CURTIS x x | X X
*20. L. amurensis ULM. x | % )
*21. L. correptus M’L. x | % X China.
*22.  Nothopsyche pallipes BANKS x | X | %
Sericostomatidse
©23. Lithax karafutonis MATS. x
Leptoceride
©24. Mpystacides nigra (L.) X | x| x N. America
Molannide
! ©25. Molanna moesta BANKS x x
- Tetal. 10 ,lezs 16114 3250 212
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* Hitherto unknown from South Saghalien, but recorded from the other regions of Japan.
1 Hitherto unknown from South Saghalien, as well as all other regions of Japan (unrecorded
species to the Japanese fauna),

© According to Prof. MATSUMURA.

From my studies, as-showing in the above table, twelve species. have
been added to the neuropterous fauna of South Saghalien. Among the new-
ly added species, the four could be identified with species hitherto known
outside of Japan, but from Europe or Siberia. . S

Furter more, all the species listed above are interesting and worthy to
mention, at least for their distribution. It is an interesting fact that the proper
species of Saghalien are very few, namely only two, at present. However,
all the species in the 1eg10n just referred to can make into the following
bundles by means of the range of geographlc distribution,

(1)  Species distributed in ,Saghalien only 2

(2) Species distributed from Europe or Siberia to Saghalien 5y

(3) Species distributed from Europe or Siberia to Japan %15

proper through Saghalien 1
(4) Species distributed from Japan proper to Saghalien ‘8} 18
Total o 25
- These data will give some valuable hints to the geographic distribution
of insects in Japan, but further discussions on the subJect will be postponed

for the future study.

December 1922.
In the Entomological Laboratory,
Hokkaido Agricultural Experiment Station,
. Sappore, Japan,
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It has hitherto been generally recognized that.in-the “Coccinellids the
number of the ventral abdominal segments is usually five -but sarely ;six, and
that the sexes are indistinguishable extesnally, except in. some gases where
the .male is spraller in size ithan the:female.

The enly sexunl difference as segards the aumber of segments was known
in Spropycha (S. grandis Thunb ) where t‘he vmtml abdeminal segments of the
female are five in.number.

/Begsides the difference in number of the ventral abdomipal segments :in
Synounycha as stated above, there are found.some more gharacters in structure
éf . the ahdominal segments, by which the. two sexes can be distinguished
externally, for example, the sixth wventral segment is complete in the male
Lpilackna (excepting E. adomirabilis Motsch.). but, eptirely bifid in the female
of the same species, while slightly or:degply noteched on the ;posterior margin
in the .male ~Novzus.

‘As-the gesult of his careful studies the author cannot agsee:-with the pre-
vious workers on the external morphology of Coccinellids. _

Those such conspicuous characters were overlooked by them seem to be
due to the used materials unfitted for gbservation, being in dried gondition for
examiriation.

In . dsy .specimens, the abdominal segments contract together. so .as to-make
distinguishment .of the last segment .vesy difficult.

The ,present work is based on theliving specimens as far-as possible, but
in a few cases where such specimens were not at hand alcoholic and dried
-specimens were ,.emprbycd.

“dn- the Zaologicel Tustitute,
A yushin fmperial: Universsty.
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Explanation of Plate IV.

D=Dorsal aldominal segment.

~ V'=Vertral abdominal segment.

=gy ¥k Epilachna 28-maculata Motsch,

» ”» ’ »

» ” ” ”»

” I 9 ”»
FixFyv VY Amida tricolor Har,

» ”» ” ”
FYFPVAY Ptychanatis axyridis Pall,

» ” » ”

=~V 5y b Novius limbatus Motsch,

~VvFy by N (Vedslia) cardinalis Muls.

F Nk F v by Coccinella 7-purctata L.
kT v by Synonycha grandis Thunb.

» ) ”» ” ”

» » ” ”

” ” ” ”»

exT hHyFv vo  Chilocorus similis Ross.

»” »” ”» ”

2 ” ”» 2

Sav¥yrysry by Hippodamia 13-punctata L.

” ”» ”»

Saw ¥ kv v by Anisosticta kobensis Lew.

Q V'4-6 (magnified)

»w D58 ( » )
Va6 ( » )
»w D6~8 (5 )
» V3-6( ” )
g V3-6 ( » )
» V2-6 ( » )
» Ds5=8 ( ”» )
D Va6 ( » )
» D68 ( 5 )
» V36 ( ” )
s V36( » )
» Va6 ( » )
QUV-5( » )
s D6~8 ( 5 )
S Vi-6( 5 )
» D6-8( 5 )
PV36( » )
B V36 ( » )
,, D6-8 ( » )
QUVI6( » )
S V-6 ( )
s V26 (o )
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