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It is tl1e ain1 of tl1is paper to afford a description of ce1·tain hithe1·to 
• 

u11desc1·ibed stages of the already known Japanese species of mayflies 
and also to 1·eport on a new genus of a baetine mayfly, Baetz"ella. 
Here is given fo1· the fi1·st time a desc1·iption of the nymphs of both 
Diptero1ni1nus tipulifor11zis MacLachlan and Bleptzts fasciatus Eaton, the 
11abitat of wl1ich is quite lin1ited to Japan. At the same time, general 

• 
1·evisions on sorne families and genera a1·e added i11 con11ection with 
thei1· occurrences, habits and geographical distribt1tion in expec~ation 
that it nlay contribute to the k11owledge of Japa11ese mayflies. 

It is a pleasu1·e as well as a duty to express my i11debtedness to 
l\1r. K. ln1anishi of the Enton1ological Laboratory of our university, 

• 

who not only cooperated with me in the field but also gave n1e much 
help in various ways. I an1 much obliged to Dr. Georg Ulmer of 
Hamburg (Germany) fo1· the identification of certain old species. 

• Family : Polymitarcid~ Klapalek . 
Genus : Polymitarcis Eaton 1868. 

Pol.J1111itarcis shigce Takahashi 1924. 
Polyntitarcis shigae Takahashi, Zool. Mag., Tokyo, 36, 

1924, p. 379, fig. 6. 

This is the only species of tl1is genus 
A yellowish white 111ayfly of smaller size. 

so far desc1·ibed from Japan. 
Eyes and ocelli black. P1·0-

' 1 A contributi11n fro111 tl1e Otsu llydrribiological Station, Kyoto In1perial University. 

189 
• 



jf~· .'*~I",""."~ - -·- . " ,,. --• • 
:<· • . . 

... ---- • 

' MASUZO UENO 

notun1 brown, mesonotutn ligl1t b1·own ; metanotun1 yello,vish b1·0,vn. 
Fore-legs· blackisl1 brown, n1id- and hi11d-legs yellowish. Wings !1yali11e, 
colourless, apical half of tl1e costal and subcostal field yellowish an1be1·­
colour; veins 1·icl1ly developed, nearly co!ot11·less, only Sc ancl R sepia­
b1·own as well as the . basal i of M1 • Abdominal segments yel!o,vish 
white, somewhat tra11slt1ce11t, except the b1·ow11ish yello\v tenth segme11t, 
each tergite \vitl1 da1·k ma1·kings. Caudal set;:e wl1ite. Le11gth of body 
of o: 10 nlm., expa11se of wings 22 1nn1, caudal setce 17 n1n1. 

The life-histor·ies and l1abits of Japanese Pol.J11nz'tarcis have 11ot yet 
been cleared tip. I have, however, specime11s of sever·al nyn1phs col­
lected in tl1e Kiso River at Fukushin1a, Prov. of Sl1ina110, tl1at ar·e 
identical with Poly1nitarcis. The illust1·atio11s of this ny111ph a1·e given 

A 

) 

Fig. 1-J'o!J·111ita1·cis sp. 

C and D. mandilile. 

I and J. fore~leg. 

• 

l! 

H 

(Ny11•pl1) A. J1ead and pron0tu111, drirsal 

E. maxilla. F. laJ,iu111. C. first gill. 

) 

I 

I 

view. B. labrun1. 

II. sixth gill. 
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JAPANESE EPHEMEROPTERA 

in text-fig. l. Le11gth of body, 16.5 mrn., antenna: 48 mm., n~edia11 
caudal seta 8.o mm., outer seta: 5.0 mn1. 

Fa1nily : Epr1e111erida: Klapilek. 
Ge11us: Eplze1nera Linne 1746. 

U11de1· tl1is ge11us the1·e have been recorded eight species from 
Japa11, 11a111ely: .E::. saclza!inen.~is Matsumu1·a, E. ;·apo1zica MacLachlan, 
E. li1zeata Eato11, E. orie1zta!is McLachla11, E. strigata Eaton, E. for­
mosa1za Ulrr1e1·, E. sauteri Ul111er and E: supposita Eaton. Of tl1ese, 
the fi1·st-named species (Matsumura, J our. Coll. Ag1·. Sapporo, 4, 19 I I, 
p. 9) 11as been reco1·ded f1·om Sachali11 only; the last-na1ned th1·ee are 
the l'o1·mosan species. .E~ ;"aponica and E. li1zeata are the commonest 
species, the latte1· of 'vhich has tl1e widest ra11ge of dist1·ibution, 
spreacling all over the Pala:a1·ctic regio11, f1·01n Europe and Sibe1·ia to 
Chosen arid .Japan p1·ope1·. Of four mayflies 1·ecently described by 
S. Matsumura ( 193 1) as new species, namely : E. izvate1zsis, E. ;ezo1zica, 
E. kucclzaronis, E. koshzt11e1zsis, the last one is p1·obably identical with 
eitl1e1· E. for1nosa1za 01· E. sztpposita jt1dging by his sl1ort description 
and illust1·ation. 

Tl1e emergence of Ep!te1ne1·a in middle Japan occurs usually fi·om 
" May to Ju11e. In the subu1·bs of tl1e city of Otsu that stands by the 

Lake Biwa, E. li1zeata is tl1e com1no11est species ancl its a11nual swarn1ing 
begi11s usually in tl1e middle of lYiay, continuing till the n1iddle of 
Septembe1·, \vhen it appea1·s in enormous numbe1·s 011 the st1·eets and 
gatl1ers on glass windows. 

Family: Potan1anthida: Klapilek. 
Ge11us: Potamanthodes Ul111er 1919. 

Potama1zthodes for1nosus (Eaton) Ulmer, wl1ich has been recorded 
f1·om Formosa, Cochincl1ina, Canton and Yunnan, was also collected 

" fi·om Japa11 (Otakisan, Prov. of Mimasaka), but I have never met with 
this species in middle and south-western Japan. Potamanthus iyo11is, 

recently described by S. Matsumura (1931) f1·on1 Iyo in Shikoku, seen1s 
to be identical with Pota1nanthodes formosus. 

• 
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Family : Ecdyonuridce Klapalek . 

. 

Under this family, we have six gene1·a hithe1·to 1·ecorded, nan1ely : 
Epeorus Eaton, Iron Eato11, Bleptus Eaton, Heptagenia Walsh, Ecdyo1zz1rus 
Eaton, and Rithrogena Eaton. S. Matsumura ( r93 I) has recently de­
scribed two new species under the genus Ci1zyg111a Eaton, but I have 
never met with any species frorn the middle a11d soutl1-wester11 Japan 
which can be identified with this genus. At the same time, he also 
proposed two new genera, Cinygmoides and Rageronia, with imperfect 
descr·iptions, the impo1·tant ge11e1·ic characters of which a1·e based t1pon 
the relative length of the joi11ts of tl1eir legs. These characte1·s are, 
however, often quite variable witl1in a species or even in individuals as 
I al1·eady pointed out (Ueno, 193 l ). Judgi11g- by l1is descriptions and 
illust1·ations, the validity of tl1ese two genera is quite doubtful. 

The distinctio11 between Epeorus and Iro1z is a qt1ite difficult matter 
when _based upon tl1eir imagos 011ly (cf. belo\v, E. latifoliz111z and 
Ueno 1931). Schoenen1und (1930) is of the opi11io11 that the validity 
of the existence of tl1e genus Iron is ve1·y dot1btful. It_ seems to me, 
howeve1·, that this 11ard p1·oblem niay be solved by pa1·allel exa1nina­
tio11s of imago ancl nympl1. So far as my obse1·vation goes, Japanese 
Epeorus a11d Jro1z can easily be disti11guisl1ed witl1 their nymphs, even 
wl1en it is impossible to draw a clear line between their ir11agos. 

1. Genus: Epeorus Eato11 1881. 

Epeorus latifoliz11n Ueno 1928. 

l:.peorzts latifo/iz1111 Ue110, Mem. Coll. Sci., Kyoto Imp. Univ., 

Ser. B, 4, 1928, p. 34, Pl. VII, fig. 6, 6a-6o; Horasawa, 
Ko11tyu, 3, 1929, p. 253. 

I1nago 0 . Head yellow-ochreous, eyes and ocelli black. Pronotun1 
yellow-och1·eous, ma1-l<:ecl with a pair of short blackish st1·ipes conver·gent 
behi11ed. 1"Iesonotum wl1itish yellow, pleural 1·egion darker; metanotum 
darl<: yellow-ochreous. Fo1·e-legs pale whitish yellow, apic<tl part of 
tibia da1-l<: brown, fen1ur somewl1at darker and niarked with brown 
bands 011 the upper surface; niid- and hind ·legs pale whitish yellow, 
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011 upper surface of fen1ur two dark band-like markings present. Fore­
tibia (text-fig. 2, A) longe1· than femur; te1·sus If as long as tibia, the 
fi1·st joint of tarsus the longest, their joints rank 1-2-3-4-5, the tarsal 
cJa,vs differing i11 fo1·n1 one f1·om anothe1·, one la1·ge and oblong, the 
otl1er 011e s111aller and l1ook-like (text-fig. 2, B) Hind-tibia (text­
fig. 2, C) shote1· tl1an fe111u1·; the fi1·st joint of tarsus a little longer 
tl1an tl1e second, tl1e length of joints rank 1-2-3-4, the fifth nea1·ly as lo11g 
as tl1e first, cla\vs dissimila1· i11 form. Wings hyaline, quite colou1·less, 
vei11s fine, sepia-yellovv to sepia-brow11, cross veins much darker. 

A 

B 

D 

c 

E 

Fig. 2-E'peo171s /atifolii111e Ueno. (Imago). A. fore-leg of 0 . B. claws of 

the same. C. hind-leg of 0 • D. fore-leg of ~ . E. end of al.ido111en, 

ventral view. 

-
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Abdominal segments 3:7 yellowish translucent, l-2 and 8-19 
yellow-ochreous and not t1·ansluce11t; caudal seta! white, nearly 4-times 
as long as body. Hind margi11 of tenth sternite dilated to t1·iangular 
prominence between the bases of forceps-lin1bs ; inne1· side of each 
forceps with a bluntly-pointed expansion. Forceps-limbs (text-fig. 2, E) 
whitish yellow to white, 4-jointed, tl1e last joint very short, the second 
long and slender, somewhat incu1·ved, the last two joints combi11ed a 
little shorter than the second. Penis-lobes deeply cut to tl1e base, each 
lobe divergent outwa1·ds, the tips recu1·ved do\vnwards. 

l1nago 9 . General colou1·ing as in 0 . Abdominal seg111ents 
ligl1t brownish orange yellow, not translucent as i11 0 ; unde1·side of 
abdome11 pale yellow. Legs pale yello1v, vvith bi·own marki11gs ; fo1·e­
ta1·sus (text-fig. 2, D) a little sho1·ter than tibia and femu1· respectively, 
claws dissin1iJar. 

Body 

0 . . . . . . . . . . . . 9 n1m. 

It is noteworthy that tl1e 

}:xpanse of 
• I< ore-wing 

I I n1m. 23 mm. 
ta1·sal cla "1'/S of the 

Cat1clal setx 

33 mm. 
fo1·e-legs of tl1is 

species differ one f1·0111 another as given above. Such a character is 
seen in the fore-legs of 11-011, bt1t in most species of Epeorzts the claws 
are usually si111ilar to one a11otl1er. The ny1nph of E. latifoliu11z 11as, 
however, evidently tl1e chara<:teristic st1·uctu1·es of Epeorzts as I have 

already described a11d illustrated. 
The en1ergence in middle Japan occu1·s f1·on1 May to June. 

2. Ge11us: Bleptzts Eaton 1885. 
Bleptus fasciatus Eaton 1885 . 

• 

Bleptus jasciatuJ Eaton, Rev. Monogr., Pt. 4, 1885, 
p. 243, Pl. LXV, fig. l ; Eaton, E11ton1. Month. 

Mag., 1892, Ser. 2, III, p. 303. 

This species was fi1·st decribed f1·om the male in1ago based upon 
a specimen whicl1 had been collected at Yagoha1·a2 i11 the later part of 
July. Eaton 1·eco1·ded also a female subimago in middle Japan. The 

hithe1·to-k11own distribution is limited to Japan only. As Mr. I. Hora­
sa\va (Tokyo) 1·ecently st1cceeded in 1·ea1·ing the subimago f1·om a 

2 1'his locality is unl<nown to n1e. 

• 

-------------------------- -
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nymph which had been collected by him in a small brook on Mt. 
Takaoyama, west of Tokyo, in the beginning of May, 1931, we have 
come to know its 11ympl1. The description of this nympl1 fi·om Kyoto 
is given below. 

Ny1nplt : Body robust, depressed, but not so flattened as i11 
the nymphs of Epeorus, Ecdyonurus or Heptagenia (PI. 12, fig. 1). 

Ifeacl large, >videst ac1·oss the ·eyes, flat, semici1·cular, front margin 
1·ou11d, >V·ithout fringes, hind angles slightly emerginate on the outside 
of eyes, su1·face with shallow dents in front of eyes ; grayish olive 
b1·0\v11 to dark b1·own, leavi11g light median portion, a lighte1· space 
also p1·esent in front of each eye. Eyes black, lying on the do1·sun1 of 
l1ead, close to the hind margin ; 3 ocelli ; antenn~ short, about l as 
long as head, composed of about 1 5 joints, basal joint pale yellow, the 
remaining joints da1·k g1·ey. Pronotum rather short, nearly as wide 
as head, slightly a1·ched above, lateral margins round, hind angles 
procluced back\\·a1·ds as seen in the . nymphs of Ecd;1onur11s, dark 
b1·0\vn, with indistinct markings; mesonotum dark b1·own to brownish 
g1·ay, with indistinct dark markings, slightly arched above ; · underside 
of thorax pale gray. 

A 

B 
c 

/ 

Fig. 3-M11utl1-parts of a nympl1 of B!eptzts jasciatzts Eaton. A. labrun1. B. mandible. 
c: niaxilla. D. hypopharynx. 

Mouth-parts (text-fig. 3, A-D) are allied in general to those of the 
othe1· nymphs of Ecdyonuridae. Maxilla is like Ecdyonurus ; lacinia 
broad, inne1· margin closely f1·inged ; maxillary palpus 2-jointed. Labium 

• 
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la1·ge and almost sin1ilar to that of Epeorus. Mandibles a1·e also simila1· 

in for111 to t11ose of Ecdyonztrus or hpeorzts, but their two canines 1011g and 
slende1·, remote fi·om eacl1 othe1·. Lab1·um quadrangula1·, fro11t ma1·gin 

vvide1· tha11 hind n1a1·gin, front angles somewhat produced and 1·ounded, 

front 1na1·gi11 gradually emerginate at the n1iddle, f1·inged with long 11airs. 

Hypopharynx only is remarl\:ably different f1·on1 that of the otl1er 

Ecdyonu1·id nympl1s ; outer lobes dilated in wing-like fo1·rn ancl longer 

tha11 median lobe, witl1 close fringes on f1·011t n1a1·gin ; 1neclian lobe 

obovoid, front n1argin round and glabrous . 
• 

Legs rathe1· sho1·t, stot1t, th1·ee pairs 11ea1·ly sin1ila1· in size, armed 

with loose spinules a11d witl1out long fri11ges ; fen1ur robust, flattened 
dorso-vent1·ally, pale whitish yellow, \\•itl1 da1·k markings on tl1e upper 

surface; tibia:: and ta1·si short, pale yellow; claw pointecl, armed \vith 

two short spi11es on in11er concave ma1·gin near tl1e tip. 

Abdo1nen depressed, da1·k olive b1·ow11, with a pair of da1·]{ spots 

on both sides ; each tergite armed on the 11ind margin with a short 

acute median spine di1·ected behind ; underside of abdomen pale gray, 

witl1 a pair of b1·0\vn longitudinal stripes close to the pleural regions. 

Caudal seta:: 2, yello\v, about ~ as long as body. 7 pai1·s of gills 

A 

c 
0 

B 

Fig. 4-Abdorninal gills of a nyn1ph of B!,ptzts fasciat11s Eaton. A. 1st. B. 2nd. 

C. 3rd. D. 7tl1. 

~ 
I 
• . 
I 

' :i 
I 
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p1·esent on abdomi11al segments 1-7; the first pai1· of gills (text-fig. 4, A), 
lamella ve1·y small, somewhat ovate, g1·ayish white, but tufts of fila­
me11tous pt1rple gills >veil developed, their basal pa1·t longer than 
lamella, for1ni11g a flat plate of tufts. In second pai1· of gills (text­
fig. 4, B), lamella becomes large1· than tl1e preceding pair, elliptical 
ovate, g1·ayish wl1ite, tl1e flattened part of filamento11s gill-tufts extend­
ing sligl1tly beyond the half of lamella. Tl1e lan1ellze th11s become 
la1·ge1· i11 size in 11i11de1· pai1·s, but, on tl1e contrary, the basal pa1·ts of 
fila111e11to11s gill-tufts become sl101·ter a11d sn1aller in size and dec1·ease 
i11 nun1ber of gill filame11ts. I11 the 7th its gill-tuft is composed of 
011ly 8 gill filaments, forn1i11g 110 basal plate-like pa1·t (text-fig. 4, D). 

Body I 5 mm., caudal setze IO rr1n1. in a well-g1·0\vn nymph. 
This 11yn1ph is usually fou11d in shallow and slovvly-flo\\ring brooks 

01· i11 ma1·ginal regions of rapid streams. It is found usually on the 
11nde1·side of subn1e1·ged stones i11 such st1·eam, or is often seen 
sc1·a111bli11g up the wet surface of stones 01· rocks on tl1e niargin of 
st1·eams, \vl1e1·e it associates \vith other hygrophilous i11sects, e.g. perlid 
11yn1phs (Peltoperla sp.), trichopterous larvze (Psyclzo1nia) and the la1·vze 
and pupze of dipte1·ous midges (Plzilorzts vividis Kitakami). They forrn 
tl1e '' Fa11na hyg1·opetrica '' in ·the sense of A. 'fhienemann (1910).3 

I11 Kitaya111a, north of Kyoto, I have found it in tl1e n1iddle of J u11e in 
a small b1·ool( under forests whe1·e it was associated with tl1e nymph 
of Dipteromi11zus tipztlifor1nis (cf. below). 

3. Genus: Ecdyo1zurus (Eaton) Schoenemund 1930. 
1. Ecdyonurzts ;·aponiczts (Ueno) 1928. 

Ecdy11rus ;·aponicus Ueno, Mem. Coll. Sci., Kyoto Imp. U11iv., 

Ser. B, 4, 1928, p. 30, l'l. VI, fig. 5, 5a -5m. 

I1nago o . Head yellow, eyes and ocelli black. Pronotun1 yellowish 
b1·0,v11, 11i11de1· part black. lVIesonotum yellow, underside and pleu1·al 
regions pale1· ; 111eta11otun1 yello\v. I~egs pale yellovv, tibize und tarsi 
paler, apical e11d of each femur black; fore-legs son1e\vhat da1·ker; at 
the bases of fo1·e- and 11ind-legs , a small black dot, but in mid-leg 
2 blacl( (]ots p1·esent in f1·ont a11d behind of its coxa. Wings hyaline, 
ir·idescent, colourless, 011ly in costal and subcostal area inf11scated ; 

3 Thieneman11, A., Ann. Biol. lacustre, 5. 1910, pp. 1-35. 
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veins fine, tl1e ve11atio11 is as show11 in text-fig. 5 ; costal 
simple, 11ot anastomosed in the apical part, the basal part of C, 
\ving 1·en1arkably black. 

Fig. 5-\Vings of Ecdyo11111·11s japo1tic11s (Ueno). 

c D 

B 

' 

E 
• 

• cross-veins 
Sc of fore-

Fig. E Legs of Ecd;•on111-its japonzi:tts (Ueno). A. fore.leg of 0 . B. hind· 
leg of 0 . C. 11ind tarsus of 0 . D. fore.leg of 9 . E. cla"·s of the same. 

' 
' 
' 

' ' 
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Fo1·e-fe111u1· (text-fig. 6, A) ! as lo11g as tibia, which is about 
i as long as tarst1s ; the fi1·st joi11t of fore-tarsus shorter than the 
seco11<l, the length of joints 1·ank 2-3- 1-4-5, the fifth ve1·y short, about 
t as lo11g as the fi1·st, \Vl1icl1 is nearly j as long as the second and this 
longe1· tl1an tl1e tl1i1·<l ; claws dissi1nila1·. Hind-tibia (text-fig. 6, B and 

· C) i as long as fen1t11·, ta1·sus nea1·ly t as long as tibia, the fi1st 
ta1·sal joint a little longer tl1an the 
second, tl1e fifth the longest, tl1e length 
of joi11ts 1·a11k 5-1-2-3-4; claws dis­
sin1ila1·. 

Tl1e hind n1argin of te11th sternite 
1·emarl<:ably dive1·gent, son1ewhat arched 
betwee11 the bases of the forceps. 
Fo1·ceps-limbs (text-fig. 7) sle11der a11d 
elo11gated, 4-jointed, yellowish white, 
the basal joint sho1·t and wide, taper­
i11g to the size of the second joint, 
wl1icl1 is ve1·y lo11g, some\vhat i11curved, 
tape1·ing gradually distally, 2 ~ tin1es as 
long as t11e last t\\10 joi11ts combined ; 
the 4th joi11t tl1e sl1ortest. Penis-lobes 
white, widely sepa1·ated, apex of eacl1 
pa1·tially divided into t\vo bluntly poi11t­

ed processes and bea1·s a large ac11te 
spine on the ve11t1·al surface nea1· the 
base. 

l'ig. 7 Ecdyon111·11s jnpoi1ic11s (Ueno). 
End of abdomen of 0 i1nago, 

ventral view. 

l1nago ¥ . Gene1·al colouring as in 0 . Abdomi11al segments 
yello\v-och1·eous, not translucent as in 0 , the da1·k markings on hinder 
portio11 of each tergite not so distinct as in 0 . Black dots present on 
tl1e bases of legs as sin1ila1· as in 0 . 

Body Fore-wing Cat1dal set::e 
,, 

9 mm. I I mm. 26-27 mm. 0 • • • • • • • • • 

¥ ~ . . . . . . . . 10.5 mn1 12.5 mn1. 22 1nm. 

This species is collected near mountain streams where its nymphs 
inhabit. The swar111ing in middle Japan tal<:es place in the interval 
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from April to June. The nyn1ph of this species can easily be dis­
tinguished by the presence of 4 small light spots along tl1e f1·ont ma1·gin 
of the head befo1·e the eyes (Pl. I 2, fig. 2 ). These spots are distinctly 
recog11izable eve11 in ea1·lier stages. 

2. Ecdyu1zzt1'1ts t11biiro11is Takal1asl1i 1929. 
Ecdyon11rus tobiiro1zz'3· Takahashi, Lansania, Tokyo, 1, 1929, 

110. 5, P· 7 5 

Imago o. • size. Blackisl1 pitcl1-bro,v11 mayfly of medium Head 

da1·k b1·own, antenna; blackish b1·0,vn, eyes gray, \vi th blackish gray ring 
a1·ound the [1ase ; ocelli g1·ayish \vhite, its basal part black. Pronotum 
pitcl1 b1·own ; mesonotu111 pitch brown, pleu1·al region pale ; metanotum 

· pitch b1·own ; underside of tl1orax darl<: brown. Wings hyaline, some-
wl1at amber-yellow, apical part of costal and st1bcostal area mo1·e darkly 
i11fuscated ; veins sepia-b1·0\\'t1, R, Sc and M pitch brow11; cross-veins 
1·ichly developed, costal c1·oss-veins behi11d the bt1lla anaston1osed in 
i1·1·egular net\vorl<: (text-fig. 8). Fore legs (lark brown, femur n1arked 
with t\vo black bands, 011e subapical and tl1e otl1er one at tl1e n1iddle. 
I-<'en1u1· of fo1·e-leg a little lo11ger than tibia, tarsus about t\\•ice as long 

• 

• 

l'ig. 8-\Vings of Ec,f;•o1111r11s tobii1·011is Tal{ahasl1i. 

----------

• 

1 
l 
' 
• 
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as tibia, tl1e first ta1·sal joint a little sl101·ter than tl1e second, 

of jcJints 1·ank 2-3-1-4-5, cla\vs dissi111ila1· (text-fig 9, A). 

• 

201 

tl1e length 
Hi11d-tibia 

t as 1011g as femur, tarsus about ~ as 1011g as titJia, the first ta1·sal 

joi11t 1011ger than tl1e seco11d, joints ra11k l-5-2-3-4, cla\\'S dissi111ilar 

(text-fig. 9, B). Mid- a11d hind-legs b1·0\\'n, tl1e distal end of eacl1 

fem11r da1·ke1·, \vitl1 a b1·oad da1·k band-lil(e ma1·king at the middle 

po1·tio11. 
Abdo111i11al segn1ents I a11d 2 bro\vn-och1·eous, 3 7 whitish trans­

luce11t, 11i11de1· pa1·t of eacl1 te1·gite witl1 da1·l< b1·ow11 nla1·l<s, 8-IO not 

tra11slucent as i11 the p1·eceding te1·gites, 8 whitisl1 yello\v, 9 cla1·k 

b1·0\v11, IO blackisl1 pitch b1·own (text-fig. ro). Underside of abdomi11al 

A 

B 

l'ig. 9-Ec1/;'011111·11s tofiii1·011is Taka\1ashi. 

.4. fore-leg of 0 i1nago. B. hind-leg 

of 0 imago. 

• 
. -

. ' I 
• • 

A 

I , 

i' ' 
I . 

I 

B 

Fig. 10-E'ct/;'011111·11s tobii1·onis 

1'akahasl1i. A. abclo1nen, dorsal 

view. B. tl1e sa1ne, lateral view. 

segn1ents coloured as in do1·sum, but son1ewl1at paler·, markings 1·ather 

indisti11ct. Caudal setze bro\vn, joi11ings black. I-find n1argin of tenth 

sternite slightly a1·ched bet\veen the bases of for·ceps. Forceps-limbs 

(text-fig. Ir) long and slender, 4-jointed, basal joi11t very sho1·t, tape1·­

ing to the size of tl1e second joi11t, pitcl1 br·ow11 ; seco11d joint about 

• 

• 
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1-j as long as the last two joi11ts combined, nearly uniform diamete1·, 
brown, paler towards the end. Penis lobes (text-fig. l I) large, yellowish 
brown, separated, dilated in wing-like form, the inner margin cu1·ved 
outwards at the apex and bears an acute large blackish spine at 
the base, the tip of which reaches the level whe1·e the two lobes 
separate. 

• 

• 

Fig. 1 I - l{ctlyon111·21s tobii1·on2'.r 1'akahashi. End of 0 
abdomen, ventral view. 

Imago ¥ . Gene1·al colouring as in o , but or1 the pleural regions 
of abdominal segments la1·ge darl\: 1na1·kings appear ; underside of 
abdomen without 1narks, 3-7 segments somewhat translucent. 

• • • • • • • • • 

• • • • • • • • • 

Bocly 

10 mn1 
I 1-13 rr1m. 

Fore-wing 

I I n1m. 

13-15.5 mm. 

Caudal setre 

33.5 mm. 
25 mn1. 

Nymp!z (PI. I 2, fig. C). Head blac15:ish bro\\'11, without light spots 
01· 1narks as seen in Ecd. ;aponic11s, with only indistinct dark marks 

• 

l 
' 
l 
• • 
• 

' • • 
• 

• 

• 
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i11 front of the f1·ont ocellus and between the hind ocelli ; eyes g1·ay. 
I-lead nea1·ly as wide as p1·onotu1n, f1·ontal margin 1·ounded, eyes dorsal, 
a11tennc:e slender, blackish brown, joinings white. Pronotun1 brown, 
late1·al margin rounded, poste1·io1· angles p1·oduced behi11d, with indistinct 
dark ma1·kings ; unde1·side of thorax pale yellow. l,egs depressed, 
yellowish brown, coxa pitch brow11, femur with two dark brown bands, 
011e at the middle and the othe1· 011e subapical ; tibia yello\vish brown, 
ta1·sus b1·ow11 ; external edge of fen1ur fringed with setc:e. Abdomen 
dark brown above, with two pairs of light whitish spots which are 
fused up and become indistinct in 8-10 te1·gites; unde1·side of abdomen pale 
grayish yellow, 7- Io sternites intensely yellow. Caudal setc:e yello\vish 
brown, joini11gs armed with reddish brown minute spinules. Seven pairs 
of gills p1·esent on abdominal segments l-7, lamellc:e 1-6 \vith filame11tous 
gill-tufts, but the 7th without such tufts. 

Body 10-13.5 n1m., caudal setc:e 13.5 nim. (subequal). 
A 

This species is common in the subu1·bs of Osaka, Kyoto and of Otsu. 
A 

The emergence in the vicinity of Otsu occurs at the beginning of Ap1·il, 
continuing. till the end of May. The subin1ago resembles imago very 
n1ucl1, but its \Vings are subhyaline, somewl1at g1·ayly infuscated and 
tinted with many darl<: blackish brown markings. The nymph is found 
in rapid mountain torrents as \Veil as in shallow slowly-flowing small 
brooks half meter wide. It dwells t1sually beneath sub111erged stones, 
and its body a11d legs a1·e ofte11 covered with silt as in the case of 
the stonefly nyrnph Ne1nura. 

4. Genus : Rhitlzrogena Eaton I 88 I. 
Rhithroge1za ;·apo11zca Ueno 1928. 

Rhithrogeiza ;aponzca Ueno, l\'Iem. Coll. Sci., Kyoto Imri. U11iv., 
Ser. B, 4, 1928, p. 26, Pl. iv, fig. 3, 3a-3f, v, fig. 3g-3n . 

• 

I1nago \;!. Head da1·k olive brown, eyes and ocelli black. Pro­
notu111 brow11 ; mesonotun1 dark olive brown, tl1e nliddorsal line and 
botl1 sides paler, lateral pa1·t pale, hind margin dark brown ; rr1etanotun1 
dar·k brown. Legs pale brown, tibic:e and tarsi paler; ta1·sus of fo1·e­
leg (text-fig. l 2, l) -a little longer than l of tibia, tarsal claws dis-

• 

,/ 

• 
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simila1·. The first tarsal joint of hind-leg 11early as long as tl1e second 
a11d sligl1tly longe1· tl1an the third, the fiftl1 very long, claws dissin1ila1· 
(text-fig. I 2, D). Wings hyline, colourless, apical part of costal a11c1 
subcostal area \Veal<ly bro\vnish ambe1·-colour; vei11s sepia-b1·own. 
Te1·gite of each abdo111inal segment brown, l1inder part dark b1·own, 
\vith a pair of ligl1t spots. Underside of abdornen pale whitish b1·own, 

only tl1e 9tl1 segn1e11t somewhat da1·l<e1·, tl1e 7tl1 v.•itl1 a la1·ge da1·k 
111a1·l< at tl1e 1niddle. Caudal setze brown, paler towarcls the tips, 

joinings da1·l<e1·. 

A 

B 
• E 

H G --

c 

D 

( 

I l F 

Fig. 12 Rhith1·ocqena japonic<l Ueno A-D: i1nago \f and E'- .EI: subimago o. A a11d 

B. \vings. C. fore-leg. D. !1i11d-tarsus. E'. fore-leg. F. claws of tl1e same. C. 

Ili11d-tarsus. II. end of abdomen, ve11tral view. 

• 
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.)ztbi11zago ¥ . Colouri11g lil<e the imago ¥ , but 1neo:onotum n1uch 
pale1· and wings g1·ayly infuscated. 

Subi11zago 0 . Head light brown, eyes and ocelli black. Pronotum 
brow11, 1nesonotu111 pale b1·own, hi11d end blackisl1 b1·ow11, a pai1· of 
da1·k marks present in f1·ont and hinder parts on both sides of 111iddo1·sal 
line, lateral 1nargi11 darke1· ; metanotum da1·k bro\vn ; unde1·side of 
tl1orax brown. Abdon1en like ¥ subitnago, each tergite with a pair 
of s1nall light spots whicl1 beco111e la1·ge1· a11d longer in tl1e tenth 
te1·gite. Fore-legs brow11, mid- a11d hi11d-legs paler. Hind niargin of 
tenth sternite divided into two tria11gular lobes betwee11 tl1e bases of 
fo1·ceps (text-fig. I 2, I-I). Forceps-limbs 4-jointed. Penis-lobes sepa1·ated, 
each lobe rounded at the apex, inner rna1·gin \Vith an acute p1·ocess 
11ear the apex. 

Body Fore-wing Expanse of wings Caudal set::e 

() • imago 7. 5 nitn. I 2.5 rnn1. 21 n1n1. ~ •••••• , 

,''.' subimago ... 6.5 mm. 9 mm. I I 1n111. -~ 

Family : Siphlonuridce Klapalel<. 

I. Genus : Sip!zlo1zztrus Eaton I 868. 

Siphlo1zz1rus bi1zot,1tus (E.aton) 1 892. 

Siplzlztrzts bi1zoiatus I~aton, 1-':ntom. Mo11th. Mag., 1892, p. 302. 

Sip!tlo1tz1rzts 11zacztloszts Tal<al1ashi, Insect World, Gift1, 34, 
• 

1930, p. r I 4. Siphlo1zisca grandiosa Matsumu1·a, 6000 Illus. 
Insects of Jap.-Emp, Tokyo, 1931, p. 1475, 

One of tl1e largest mayflies in Japan. Body elongttted, abdomen 
(lull brow11ish yellow, with ren1a1·kable pitch-bi-own I)Ortions. Tibia of 
fo1·e-leg of o a little shorter than fen1u1·, tarsus 1% as long as tibia, 
tarsal joi11ts 1·a11l< 1-2-3-4-5 (text-fig. I 3). Femur of hind-leg of o 
I~ as long as tibia, and this as long as tarsus, the second tarsal joint 
nearly as long as the fifth, joints 1·ank 1-2-5-4-3 (text-fig. I 3). Femur 
of fo1·e-leg of ¥ 1-fr as long as tibia, tarsus If as long as tibia, tarsal 
joi11ts rank 1-2-3-5-4 (text-fig. 13). Hind-tibia of female shorter than 
femur, tarsus 1011ger than tibia, joints rank I -2-5-4-3 (text-fig. I 3). 
Ta1·sal claws of all legs in both sexes alike in fo1·n1. 

----- -~ 
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Fig. 13 I.egs of Siph/011111·1ts bi11otat11s (Eaton). 

~-........ ; .. • --~ -~~-

Fig. 14 Sij>hlonztrtts binotat11s (Eaton). End 

of 0 abdomen, dorsal view. 

Tenth sternite of o produced 
toward back, 111argi11 t1·u11cated, 
witl1 two very low arches. Fo1·­
ceps-limbs (text-fig. 14) 4~jointed; 
basal joint short, 1·ather thicke11d, 
produced in an acute process at 
i11te1·0-poste1·ior co1·ner, second j oi11t 
1·atl1e1· st1·ong, tape1·ing g1·adua!Jy, 
arched stro11gly inwards, the last 
t1vo joints combined abot1t §- as 
Jong as the seco11d, the last 
slende1·, clavate, apex bluntly 
rounded ; basal two joints blacl{ish 
brown, thi1·d joint brown, the last 
yellow. Penis-Jobes sepa1·ated, 
strongly chitinized, thin, flat, 
membranous, ventral edge spi11-
ulated, disto1·ted 11ea1· the apex 

• 

and incurved ab1·uptJy, endi11g in 

an acute process. 

• 

! 
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I,engtl1 of body Fore-wing 

0 • • • • • • • • • 19 mrn. 20 mn1. 

• • • • • • • • • 22 mm. 23 n1n1. 

Cat1dal set::c 

28 mm. 

32 mm. 

• -' 
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Nj11zp!t. I 11a\·e al1·eady illustrated the nymph of this species under 
the 11an1e of Sip!tlztrzts alter11atus? in n1y p1·evious pape1· ( 1928) on Plate 

XIV, fig. 15-151. 
Bo(ly large, 1·obust, somewhat depressed, tape1·i11g gradually; yel­

lo\visl1 olive g1·een to grayisl1 olive green, when put in alcohol its colour 
often beco1nes ca1·n1i11e-1·ed. Legs rathe1· st1·ong, pale yellow, with a da1·k 
band 011 the uppe1· surface of femur, the same 1na1·king p1·ese11t 11ea1· 
the base and subapical pa1·t of tarsus ; claw long, slender and pointed. 
Moutl1-parts al·e shov.·11 ill figs. I 5 b-15 g, Pl. XIV give11 above. Gill 
la111ell.-e p1·esent 011 abdominal segments l -7, first two pairs on segments 
l a11d 2 double, 1·e111aini11g five pairs all simple, b1·oadly 1·ou11d, the 
7tl1 ovate ; each with a strongly thickened front rr1a1·gin ; t1·achea 
st1·011gly developed and 1·ichly b1·anched (text-fig. l 5 A and B). 

A B 

l:'i~. 15-Siph!o1z11r11s binot11t11s (Eato11). A. 7tl1 and B. 3rd gill lan1ella of a 11y111pl1. 

This 11y11111h usually d>vells in stagnant 01· slowly-flowing waters, 
as i11 the littoral regio11 of lakes a11d swamps cove1·ed by plants, 01· 
marginal, less rapid parts of rivers. It is very active and swims sl.;:ilfully. 
It is also able to inhabit either waters higl1ly polluted by the outflows 
of industrial factories or natu1·al waters of acid reaction polluted by 
hu111ic substances or mineral acids. I once discovered it in Lake Tade 

' 
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at Nikko, whe1·e the 
1·eaction (pH = 5. 2) 011 

'''ater i11 the marginal region shows an acid 
account of tl1e develop:nent of Sph,1g1zzt111-bog on 

the mar·gin. 
The swarrning in middle Japan occurs usually in a 

}tine. The subin1ago has dull brown body and obsct11·e 

2. Genus : Anze!etus Eaton 188 7. 
A1ne!etus 1nontanus Imanishi 1930. 

11ot evening in 

A1ne!etus 1nontanus I1na11ishi, Trans. Nat. Hist. Soc. of Fo1·mosa, 

20, 1930, I IO, p. 265, fig. 3-5. 

I111ago 0 . Chestnut b1·0\v11 beautiful insect of mediu1n size. Eyes 
la1·ge, ash gray, in living i11sect they a1·e beautifully glittering, yellowish 
g1·een. Fore-legs blackisl1 bro\\1n, n1id- and hind-legs pale yellowish 
brown, ta1·si son1ewhat smol'}'· Tibia of fo1·e-leg (text-fig. r6, A) a 
little sl101·ter thar1 femur, tarsus r ! as long as tibia, the first tarsal 
joint less than ~ of the second, which is subequal to the thi1·d, joints 
rank 3-2-4-5- I. Fen1ur of hind leg of male I~ as lo11g as tibia, and 
this I~ as long as ta1·sus, tarsal joints rank 2-1-5-4-3 (text-fig. 16, B) . 

• 

A B 

c 

D 

Fig. 16-I,egs ,,f A111eleti1s 11101zt111z11s Ima11ishi. A. fore-leg of o . B. hind-leg of o . 
c·. fore leg of 0 . D. liind-leg of !f . 
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Fore-leg ·of female : femur I~ as long as tibia, ta1·sus nearly as long 
as femur, ta1·sal joints ra11J.:: 2-3-1-5-4, the second joint being the 
longest and nea1·ly twice as long as the first (text-fig. 16, C). Hind 
leg of female: fe1nu1· It as long as tibia, a11d this it as long as tarsus, 
tarsal joi11ts 1·a11k 1-2-5-4-3 (text-fig. 16, D). Tarsal claws of all legs 
in botl1 sexes dissin1ila1·. 

vVings hyaline, \vitl1 metallic lustre, near the 1·oots brown, pterostig­
matic area son1evvl1at b1·0,v11ish infuscated. In costal field behind the 
bulla ma11y cross-veins, some of which are anastomosed ; between A, 
a11d A. are present 6-7 cross-vei11s, reaching the hind rnargin. 

Hind margin of the tenth sternite deeply cut at the n1edian line, 
forrr1i11g t\\0 0 arched lobes (text-fig. 17, A). Fo1·ceps-limbs 4-jointed, 
the basal joint rather thicl(, taperi11g, the second joint Ii as long as 
the last t\vo joints con1bined, the last joint slende1·, a little shorte1· tl1an 
the 31·cJ joi11t. l-'enis-lobes (text-fig. 17, B and C) \videly separ:ated 
f1·om eacl1 othe1·, each Jobe slender, somewhat incurved and upcurved, 
tl1e i1111er edge dilated i11 a narrow me1nb1·anous plate which is 
spi11ulated on its ma1·gi11. Median caudal seta rudin1entary, only I or 
2 joi11ts (text-fig. I 7, C). 

10. T 

';' . ~ . 
• : = - -- = - - : 

p 

p 

. 
: .. - ·. ' . ~ . . •' ' .. C' 

10. s 

\ 
f 

A B 

Fig. 17 ~I:ile genitalia of At11e/et11s 1nont,1n11s. A. end of al>dome11, ventral vie\, .. 

B. penis, ventral vie"·· C. end of abdomen, lateral view. 10. 7' and 10 • • ). 10th 

tergite and sternite. Is. lateral caudal seta. ttzs. median caudal seta. p. penis. 

J. forceps. 

Imago ¥ • Tenth sternite bilobed. 
Ny7np!t (Pl. I 3, fig. 5) : Body elongated, with arched thorax and 

- -~-

,./ 
' • 
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vertical face. I-lead sho1·t, g1·eenish olive gray, eyes large, dorso­
lateral, face vertical, ocelli i11 front ; antenna! short, bare, yellowish 
gray, seve1·al n1iddle joints blacl<:ish brown. Pronott1m a little \Vide1· 
than 11ead, rather short, arched above, closely ap1Jlied to tl1e fi·ont of 
prothorax, gree11ish gray, with dark marks on both sides; meso11otum 
higl1, arched above, da1·k greenish g1·ay, with distinct ma1·ki11gs; \\•ing 
cases reachir1g tl1e anterior pa1·t of the secor1d abdominal seg111e11t. 
Legs sle11der, stout, pale yellow, on the upper surface witl1 da1·k bro\vn 
ba11d at the middle of femur, tl1e san1e bands a1·e also p1·esent on sub-

, ' , ' 

B 

Fig. 1S-A11teleftts 11to11ttr1111s I manishi. 

Abdnmen of a nymph. A. d irsal 

vie\v. B. ventr;1] view. 

apical part of tibia and 11ea1· tl1e base 
of ta1·sus; cla\vs strong, pointed and 
black. 

Abdo111inal segments grayish yel­
low green above, paler belo,v. Ter­
gite I with b1·oad sy111111etrical 111a1·k­
i11gs al111ost all ove1· it, tergite 2 \Vith 
a pair of blacl<: marl..::i11gs at the f1·011t, 
tergites 3-6 vvith blackisl1 short stripes 
11ea1· the frontal 111argin, these stripes 
bei11g divergent behind, ter·gites 3-6 dark 
gray leavi11g t\vo pairs of light 1·ound 
ar·eas, 011ly in te1·gite 3 an additional 
111eclian round a1·ea present ; te1·gite 7-8 · 
vvitl1 nar1·ow da1-J<: a1·ea, 9-10 clarl<: 

entirely; ste1·nites 4-8 r11a1·!..::ed \\•itl1 a 
b1·oad dar·l<: a1·ea on 111iddle portion, 

9-10 enti1·ely da1·l<: g1·ay (text-fig. I 8, 

A a11d BJ. 
Abdo1ne11 g1·adually tape1·i11g to­

\Vard the end, so111e,vhat dep1·essed, 
postero-lateral co1·ners of !1inde1· seg­

.111ents p1·oduced in an acute, thir1, flat spine di1·ected backwards. Caudal 
set~ three, subequal, ratl1er short and stout, fringed \Vith lo11g, soft 

11ai1·s; on oute1· seta! these fringes only on the inner side, tl1ei1· midclle 

thi1·d distictly blacl<:ish brown and b1·own again at the tips. 
Seven pairs of gill lamella! present on abdominal seg111ents 1-7, all 

• 
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si1nple a11d 11early similar i11 form, the first the srnallest and elogated 
ovate (text-fig. 19, A), the others ovate (text-fig. 19, B), the 7th 
elongated (text-fig. 19, C) ; t1·achea strongly developed, fro11t margin 
some\vhat thickened and a longitudinal chitinous ridge present on 

lamell.e 2-7. 

B c 

• 
\ 

I 

• 

I<'ig, 19-A111e!etzts 11io1tt11nz1s In1anishi. A. 1st, gill lamella of a 11)·1nph. 

B, 4th gill lamella of the same. C. 7th gill lamella of· tl1e sa1ne. 

l\1:outl1-parts are sho\vn in text-fig. 20. Mandibles (text-fig. 20, C) 
stout, t1·iangL1lar, arrned with two la1·ge cani11es on apex, the outer one 

• 
oi \vhich being serrated exte1·nally and nea1·ly as long as the inner; 

A 

G 

B 
• 

• 

J<ig. 20-Nymphal mouth-parts of A1neletz1s 1nonta11zts. A. n1axilla. 

B. hypopharynx. C. mandible. 

' 
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tl1e ma1·gin bet\\·een the inne1· canine and the molar provided witl1 two 
se1·ies of st1·011g scta:. Lacinia of maxilla (text-fig. 20, A) trapezoidal, 
its distal border fringed with a series of 20 to 23 strongly-a1·ched, 
beautifully-pecti11ated hooks ; maxillary palpus 3-joi11ted, basal joint 
nea1·ly as long as the last two joints con1bined, the last joint short and witl1 
an acute p1·ocess 011 the apex. Hypoph;11·ynx (text-fig. 20, B) la1·ge a11d 
broad ; front angles of 1nedian lobe son1ewhat p1·oduced in fro11t, frontal 
n1a1·gi11 convex at the middle; lateral lobes dilated in \\'ing-like for111. 

This ny111pl1 inl1abits rapidly-flowing mountain st1·eams '''he1·e it is 
found usually on the underside of subme1·ged stones. It is of active 
behaviou1· and swims sl.;:ilfully. Tl1e swarming takes place i11 the 1niddle 

" of June in tl1e suburbs of l(yoto and of Otsu. The subin1ago 1·esen1bles 
the imago ve1·y n1uch, but its \vings have brow11ish tints along the 

• cross-veins. 

3. Genus: Diptero1ni1nus l\1acLachlan I 87 5. 
Diptero1ni1nus tip11lifor111is Macl~achlan I 8 7 5. 

Diptero111i11zus tipulifor11zis l\ilacLachla11, Eaton, Rev. Monogr., p. 2 I 3. 
Diptero111i111odes suzitkii· Matsumu1·a, 6000 Illus. Insects of J ap.-Empi1·e, 

Tokyo, 1931, p. 1474 . 

. I1nago o . A la1·ge and }'ello\v nlayfly witl1 a sle11de1· body wl1icl1 
reminds us of a dipteran crane-fly. Tl1e desc1·iption give11 below 
is based upon living insects. Head yellow, eyes blacl<:, ocelli 
grayish white, basal rnargi11 black, antenna: da1·k g1·ay, \vith I()ng and 
yellow basal joint. P1·011otu1n chron1e yellow; 111esonotu1n 1·eddisl1 light 
brown to da1·k red b1·ow11, hinder part reddish yello\v; metanott1n1 
chrorne yellow. f'ore-wing hyaline, colourless, witl1 metallic lust1·e, 
nar1·0\v a11d elliptical, rapidly na1·1·0,ved to the roots, apical parts of 

Fig. 21 -IIind-\ving of Dipte1·0111i11111s 

tip11!ifo 1·111is 0 . 

costal a11d subcostal fields amber­
yello\v, vei11s dark sepia-b1·ow11. 
Hind-wing very small and rudi-
1ne11ta1·y, 
1·educed. 

trilate1·al, veins mt1cl1 
Legs 1·eddisl1 yello\v, 

tibia: a11d ta1·si dark red brow11, 
tl1e knee of eacl1 femu1· black. 

• 
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Ta1·st1s of fo1·e-leg a little longer tl1an t\vice the tibia which is about 
~ as lo11g as the femu1·; tl1e fi1·st joint of ta1·sus subequal to the seco11d, 

• 

tl1is a little lo11ger than tl1e thi1·d, the fiftl1 about § as long as the 
first, the joints ra11l<: 1-2-3-4-5; claws alike in forn1, narro\V and u11-

1 

3 

• 

Fig. 22 J,egs of Diptero111i11111s tip11/ifo1·11zis Macl,acl1lan. 

cinate (text-fig. 22). Hir1d-ta1·sus nea1·ly as long as tibia wl1ich is ~ 

as lo11g as fen1u1·, ta1·sal joi11ts 1·anl<: 1-2-5-3-4; tl1e first abo11t I~ as 
long as the seco11d, the fifth .subequal to the thi1·d, the 4th about ~ as 
long as tl1e thi1·d ; claws alike in forn1, narrow and uncinate. 

Abdon1en slende1·, elongated, tape1·ing gi·acJually, yellow and often 
red bi·ownish yellow; abdon1inal segments 1-6 translucent, te1·gites 1-7 
\vitl1 broad U-shaped blackisl1 brown marki11gs, tl1e late1·al po1·tion of 
tergites 8-9 blackish brown, tergite 10 with a pair of blacl<ish brown 
stripes ; unde1·side of abdo111en pale yellow, with a pai1· of blackish 
b1·own longitudinal st1·iations, wl1ich ai·e somewhat divergent behind and 
close to tl1e cl1ro1ne yellow pleu1·al sutu1·es, and overlapping the follow­
ing te1·gite (text-fig. 23). In a11other example, \\'hich had been collected 
in 1~1·ov. of Yan1ato, tl1ese colourations ai·e somewl1at diffe1·e11t (alcoholic 
specin1en) as sl1ow11 in text-fig. 24. In tl1is case, tergite I \vas \Vithout 
distinct U-shaped marl<:ings, tergites 2-6 with V, U or W-shaped 
markings, 7-8 entirely without such ma1·kings. 

• 
I-Iind ma1·gin of tl1e tentl1 ste1·nite deeply excavated. Fo1·ceps-limbs 

slender, inc111·ved, 4-joi11ted; the fi1·st joint sho1·t and wide, son1ewhat 
thickened, the second long, incurved, inner margin minutely denticulated ; 
the remaining two joints combined about j as lo11g as the second. 
Penis-lobes nar1·ow, apex 1·ounded, without p1·ocess 01· spines . 

• 
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A B 

Fig. 23-Diptero111i1nus tipttlifo1·11tis 

l'v1acl.acl1lan. Abdo1nen of an 

i1nago (Kyoto, July). A. dorsal 
view. B. lateral view. 

' l\fASUZO UENO 

A B 

Fig. 24-Dipte1·o"ti11111s tipu!ifor111is 

Macl,acl1lan. Abdomen of a11 

i1nago ( Ab11toge, Yamato, August). 
A. dorsal view. B. lateral view. 

I1nago. Cf' • Resembles the male ve1·y much, but so111ewl1at la1·ge1· 
and robust; the da1·k markings 011 the abdomi11al te1·gites are not so 

• 

distinct as in the n1ale. 

J,ength of body 

o ......... 13-14.5 mm. 
Q ••••••••• 16 mrn. 

13-15 mm. 
18.5 rnm. 

Caudal sete£ 

26-21-26 01· 23-21-23 mn1. 

Subi1nago. Very closely resembles the imago, but the colouratio11 
is somewhat paler. Pronotum yellow, except its reddish brown frontal 
part. Wings sub-hyali11e, grayish, veins yellowish white, pterostigmatic 
region milky. Legs yellow, knees reddish bro\vn. Caudal set;:e blackish 
brown. Length of body l 3 mn1., Fore-\ving I 4 mm , Caudal set;:e 
16-13-16 mm. 

Re1narks: 

of male imago 
This curious species was first described from a specime11 

which had been collected by v. Siebold in Japan. The 

• 

• 

. ---
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• 

I•'ig. 2 5 Dijte1·01Jii11ttts tip11lif 01-1J1is J\'lacl,ach Ian. 

End of 0 abdomen, ve11tral view. 

distributio11 l1itherto recor·ded is qt1ite lin1ited in Japan. Acco1·ding to 
tl1e 1·eco1·ds of collections, it seems to be rather widely distr·ibuted i11 
middle Japa11: Kitaya111a, north of Kyoto, P1·ov. of Yan1ashi1·0; Abu-

" toge, P1·ov. of Yan1ato ; Y osl1ino, P1·ov. of Yan1ato ; Oeya1na, P1·ov. of 
Tarnba; Komono, P1·ov of Ise; Yarnato (Eaton, l{.ev. Monogr·., p. 214); 
Tokyo (Eaton, I.e., p. 214) ; Gifu, Prov. of Mi110 (Eato11, E11tom. 

Mo11tl1. Mag., 1892, p. 302), etc. 
I11 Kitayama, the 11ortl1 suburb of Kyoto, the fi1·st in1ago appea1·s 

in the middle of Ju11e, tl1ei1· S\\·a1·ming continu·i11g till the middle of 
Jt1ly. 011ce in 1929, I obse1·vecl its e1ne1·gence as late as in the end 
of August, by a s1nall stream of the fo1·est at Abt1-toge, west of 
Yoshino, P1·ov. of Yamato. At Kitayama, it is usually observed 1·esti11g 
011 b1·oad round leaves of a big cor11posite Ligularia sibirica that cove1·s 
the b1·ooks where it swarms. The nunibe1· of the males is greater than 
that of the fetnales, which is ver·y scanty. Tl1e 11y1npl1 dwells in sl1allo\\' 
brooks covered by a thick growth of a la1·ge phanerogan1ic plant as 
n1entioned above. The desc1·iption of the nymph is given late1· on. 
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Recently S. Matsumura4 p1·oposed to estzblisl1 a ne\v genus Dip­

teJ'o1ni1nodes \vit11 the genotype D. suzztkii Matsumura, wl1icl1 is closely 

allied to Diptero1ni1nzts. Acco1·ding to hitn, the generic cha1·acte1·s of 
this new genus are that the 11ind ta1·sus is longer tha11 the tibia and 
that the 1nedian caudal seta is longer than tl1e body. Tl1e n1ec1ia11 seta 
of Dipteromi1nus is, however, 11early twice as long as the body. 'I'he 
relative length of tarsus and tibia is too va1·iable to be adopted as 

ar1 i1nportant characte1·. Judging by l1is irnperfect desc1·iptio11 and 
illustration, Dipteromimodes sztzztkii must l1ave been nan1ed 
Diptero1ni1nus tipulifor1nis. 

as a for1n of 

Ny7nph: Body slender a11d elongated (Pl. I 3. Fig. 6). 
a1·cl1ed above, face vertical; yellovv, the area st11·rounded 

Head large, 
\Vi tl1 tl11·ee 

ocelli, su1·rot111di11g areas at tl1e bases of antenn~ and na1·1·0\v spaces 
bel1ind the eyes a1·e da1·]{ br·o\vn (text-fig. 26, a, b and c). Eyes 
large, elliptical, blacl{ ; ocelli th1·ee, la1·ge, vvhite; anta1111;r slender, 

p M 

ant 

F'ig. 26 Dipte1·01J1itt1us tip11lifo1·111is tv!ac!.achla11 . 

. IIead and anterior part of tl1orax of a nymph, 

lateral view. ant. antenna, e. compound eye, oc. 

ocellus, lbr. labrum, 111d. 1nandible, 111x. maxilla, 

lb. Ial>ium, II. head, IJ. pro11ot11111, M. mesonotu1n. 

con1posed of near·Jy 30 joi11ts, 
near·ly as !011g as the head 
a11d tho1·ax co111bi11ed, tl1e 
second basal joint very long, 
slende1·, yellowisl1 white. 
P1·onotum short, a1·cl1ed above, 
yellow ochreous, f1·ontal pa1·t 
dark b1·0\vr1, with da1·k 1na1·k­

i11gs on each side of 
middo1·sal line. l\1esonotum 
grayish yellovv. U11de1·side of 

tho1·ax wl1ite, pleural regions 
g1·ay. Legs slende1·, pale yel­
low, cox~ \vhite, tibi~ a11d 
tarsi sornewhat light yellow, 

spinulated. All legs of nea1·ly sitnilar size ; tarsus a little longer than 
tibia, and this sl101·te1· than femur, tarsus and tibia combined It as 

long as femur; claw long, slender and pointed. 7 pairs of gill lamella: 
prese11t 011 abdominal segments 1-7, all si111ple and without tufts of 
filamentot1s gills ; · each 1ame1la thin, flat, elongated ovate, purple in 

4 6000 Illust. Insects of Jap.-Empire, Tokyo, 1931, p. 1474. 

• 
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colour, f1·011t margin thicke11ed, the fi1·st lamella lanceolate; t1·acl1ea 1·ichly 
developed (text-fig. 27, A-D). 

A B c 

l"ig. 27 Dipte1·0111i11111s tip11!ifo1·111is MacJ,acl1lan. Gill lamellce of a nympl1. A. 

B. 211cl. C'. 5tl1. D. 7tl1. 

MoL1th-pa1·ts a1·e shown in text-fig. 28. I.ab1·u1n (text-fig. 28, A) 
quadrangular, angles rounded, f1·ontal margin concave at the 1niddle 
portion, fri11ged witl1 long hai1·s. Mandibles stout, n1ola1· stronglydevel­
oped (text-fig. 28, B and C). F1·ontal 1nargin of 111edian lobe of 
hypopharynx sornewhat convex, p1·ovided with n1i11ute setc.e, lateral 
1na1·gi11 dilated obtusely a11d fringed witl1 long l1airs (text-fig. 28, D). 
Laci11ia of niaxilla small, 4 strong spines on apex, inne1· ma1·gi11 
fri11ged with stout setc.e, apical borde1· without pectinated 11ooks as 
see11 in the maxilla of the ny1nph of A1neletus ; maxilla1·y palpus ratl1er 
long, 3-jointed, joi11ts 2 and 3 combined a little long·er than the basal, 
tl1e seco11d very sho1·t, the last joint somewhat incu1·ved, clavate, apex 
bluntly pointed, fringed with long setc.e (text-fig. 28, E). Labiun1 differs 
re111arkably fro1n tl1at of the 11ymphs of tl1e other species of Siphlonu­
ridce (text-fig. 28, F and G). Labial palpus thick and short, 3-joi11ted, 
inne1· edge of basal joi11t broaclly enla1·ged in thin, memberanous, semi­
orbicular expansio11, the last joint broad, somewhat broadened distally and 
t1·u11cate abruptly, arn1ed with nume1·ous minute spinules on terminal 
surface; glossc.e and paraglossc.e large, each forming a round plate, 
supported by a short lobe derived from a part of nientum as is the case 



• 
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with stipes of mush1·oon1s ; surface of each plate provided \vith 11u1ne1·ot1s 
n1inute spines and hairs. 

• 

B 

• 

\ 

• 
' 

A 

D 

F 

G 

--- _...­:::0--....c -- ---

F'ig 2G-Dipteto111i11zz1s tip11i1fo1·111is MacJ.acl1lan. l\Iouth-parts of a n)·inph. A. lal>run1. 

B a11d C. ma11d1l>les. D. l1ypopl1arynx. I:.:. 1naxilla. F. JalJium. G. tl1e same, 

separated. P-paraglossa ; G glossa. 

Length of body 13 nln1.; caudal set;-e 10-6.5-10 mn1. 

'fhis nymph can be distinguisl1ed f1·on1 the 11yn1phs of otl1e1· Sipl1lo­
nurid<:e by the following cl1a1·acteristic features : 

i) The hi11der abdon1i11al segments produced on both sides in an act1te 
• 

spine directed behind, wl1ile in the ny111phs of other SiphlonL1ridce 
tl1e hinder abdominal segn1ents at least the 9tl1 segment are p1·0-
duced in an acute spine. 

ii) The median caudal seta is shorter than the oute1·, \vhile \vitl1 the 
11yn1pl1s of othe1· Sipl1lonurid<:e all setce a1·e nea1·ly of same length, 
tl1e medain seta being often a little longer than the outer . 

• 

iii) Tl1e gloss<:e and pa1·agloss<:e of the labiu1n are stiped as i11 a 
musl11·oom. 

• 

• 
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Apperzdix. 

A p1·eli:ni11a1·y l<ey to tl1e l1itherto-known 11ymphs of the 
Sipl1lo11urid;e of Japan. 

219 

I. All gill lam ell~ sirr1ple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
At least fi1·st t\vo pairs of gill lamell;e double ; broadly oblique 
1·ound.......................................... r. Siplonurzts Eaton (I 868). 

2. Besides gills on abdotninal segrnents 1-7, a tuft of filarnentous gills 
present upon the coxa of fore-leg a11d the base of n1axilla respec­
tively; fro11tal edge of fore-leg fringed witl1 1011g 11ai1·s; infero-distal 
encl <)f tibia of fore-leg fi·inged witl1 long hairs ; infero-distal end of 
tibia of fo1·e-leg with a long and pointed spine .......................... . 
.........•..............•......•.......•........... 2. Iso1rychz"a Eaton (1871).5 

Gills present on abdo1ni11al segn1e11ts I -7 only ; f1·011tal edge of 
fo1·e-leg 11ot f1·inged ; fo1·e-leg without a spine • . . . . . . . . . . . . . . . . . . . . . . . 3 

3. Poste1·0-lateral corne1·s of hinde1· abdominal segments p1·od11ced into 
an acute, thin, flat spine di1·ected behind ; caudal set;e subequal ; 
apical bo1·der of lacinia of niaxilla long, fri11ged with a series of pecti­
nated 11ooks; labiun1 in 01·dina1·y type ... 3. At1zelet1ts Eaton ( 1887). 
Postero-late1·al co1·ners not p1·oduced; median caudal seta eviclently 
sl1orter than the outer two; lacinia of maxilla narro\\·ed to\va1·d 
apex a11d witho11t pectinated hool<s; gloss;e and paragloss;e of 
labiun1 stiped in m11sh1·oom-like form ...................................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Diptero11zimus lVIac Lachlan (I 87 5). 

I<'amily : Baetidce Klapalel<. 

So fa1· as niy i11vestigations go, unde1· this fan1ily have hitherto 
been recorded four· genera f1·om Japan, namely : Baetis Leacl1, Cen­
troptilizt1n I<:ato11, Pseudocloeon Bengtsson and Cloi'on (Linne) Bengtsson. 
vVitl1 a fo1·m desc1·ibecl by K. In1anishi (1930) under the ge11us ~4ce1t­

trella Bengtsson, I sl1all deal in detail later on. The Japanese species 
of this family 11ave received little attention and need a much 111ore 
cletailed study. 

5 A nymph illustrated on Pl. XIII. of my previous paper (Ueno 1928) under tl1e 11an1e 

of C!tirotonetes j,lj>onic11s ( ?) was ascertained by a subsequent study to be in reality tl1e 

11y111pl1 of Iso1z;'chia j,1po12ica (Ul1ner) . 

-------------
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Baetis bioculatzts (Li11ne) 1736. 

Tl1is is one of the commonest and most widely dist1·ibuted species 
in Japa11. Its 1·ange of distribution is so wide that it has bee11 1-e­
corded fi-om the 'vhole Holarctic I{egion (Lestage i930). The en1e1·-

- A 

gence in the regions of Kyoto and Otsu takes place f1·01n the e11d of 
March to the end of April. Matsumu1·a ( 1931) has established a ne\\' 
species B. ;·aponicus (l.c., p. 1472) based upo11 a fo1·n1 fo1·me1-Jy ide11tified 
as B. biocztlatzts, but, judging by his description he see111s to be 
mistal{e11 in identification, for his diffe1·e11tial diagnosis of l1is 11ew species 
is evidently that of B. bioculatus. The1·efore, it nlust be noted 11ere 
that B. biocztlatus is still widely spread in Japan . 

Centropt1'li1t1tz rotundzt11z Takahashi 1929. 

Fig. 29 Hind-wing of Centp1·otili11111 

rot11nd11111 Tal<ahasl1i. 

'This species is cha1·acte1·ized by 
its hi11d-wing which has a st1·ongly 
coiled hook-lil(e costal process at ! 
f1·om the r·oots. Le11gth of body ( 0 ) 
6 mrn., fo1·e-wi11g 7 mn1., caudal set<:e 
8 rr1m. 

Distribution : Honshu (Utsunomiya) and Shil<:oku (Zentsuji). 
swarn1ing occu1·s in July and Decen1be1·. 

Baetiella n.g. -

Imago. Fo1·e-\vi11g \vitl1 a pair of intercalar·y veinlets in eacl1 cell 
along the \vhole hind ma1·gin as is the case of Baj!ti·s, 8 costal c1·oss-veins 

Fig. 30-Fore-wing of Boetiefla .ioponica (Imanisl1i). 

(After I1nanishi 193 l ). 

------------------ -------------- -- - . 
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behind the bulla, no cross-veins befo1·e the bulla. Hind-wings \Vanting. 
Fo1·ceps-lin1bs of male 4-jointed, the fi1'st joint large and rather tl1ickened, 
the seco11d joi11t very short, the thi1·d elo11gated and somewhat i11curved, 
the last about § as long as the third, clavate, apex 1·ounded. 

Ny1nph (PI. I 3, fig. 4) : 'l'l1e nymph of this ge11us I have already 
treated as an u11dete1·mined form of Ace1ztrel!a? (Ueno 1928). 

Body slender, cyli11drical, tape1·ing gradually toward end, widest 
ac1·oss the mesothorax. Eyes dorsal, ocelli th1·ee ; antenr1ce a little 
sl101·te1· tl1an head and thorax combined. _ P1·onotum wider than 
head, its front margin narrower than hind n1argin, lateral margins 
1·ounded. Moutl1-parts closely allied to tl1ose of the nymph of Baetzs, 
but tl1e last joint of labial palpus sho1·t, obtusely conical, not widened 
distally as in Baetis and the joi11ing bet\veen joints 3 and 2 i11distinct ; 
glossa:; and pa1·aglossce slender, narrovved toward tips (text-fig. 3 I, A). 
1-Iypopharynx sho1·t a11d na1·row, median lobe rou11ded at apex, late1·al 
Jobes parted in two a1·ches (text-fig. 3 I, B). 

c E 

D 
A 

• 

B 

Fig. 31-Baetiel!a japo1zica (I1nanishi) (nymph). A. labium. 
B. hypopharynx. C. 1st. D. 4th and E'. 7th gill lan1ella. 

Legs rather long, all pairs nea1·ly of similar size ; tibia nea1·ly as 
1011g as femur, f1·i11ged thickly <>n upper edge. Seven pai1·s of gills p1·esent 

• 

• r 
,..<., 
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on abdon1inal segn1ents 1-7, all simple, generally in similar for111, ovate, 
1na1·gi11 1·ot111cl, trachea weakly developed (text-fig. 3 I, C-E ). Caudal 
setce 2, longe1· tha11 body, glabrous, median seta qt1ite abse11t (PI. 13, 

fig. 4). 
Ge1zotype: Acentrella ;apoizica Ima11ishi, 1'rans. Nat. Hist. Soc. of 

}'orn1osa, 20, 1930, I 10, p. 263, fig. 1-2. 

Re11zarks : The most important characte1·istics of tl1is 11ew genus 
are as follows : (i) abse11ce of hind-wings, (ii) caudal setce of the 11ympl1 
ai·e 2, (iii) last joi11t of the labial pal pus obtusely conical. 

The first character, viz. the absence of the hind-wing is see11 in 
the. family Baetidce i11 Cloe on-group only, namely: Pseztdocloi.'on, Pro­
cloi.;01z and Cloi.'011. Of these, the fo1·e-wing of Pseudocloi'o1z only 11as 
marginal i11te1·calary vei11lets in pai1·s. In this 1·espect, the prese11t ne\v 
ge11us is 1·elated much nlore closely to Clocon-group, especially Psez1do­
cloco1z than to Bai.'tis-group. The st1·ucture of the forceps-limbs of tl1e 
male is, however, of the type of Bai.' tis, tl1e last joint being not sle11de1· and 
tl1e last sternite havi11g no penis-cover. l~xan1ining nympl1al cha1·acters, 
\Ve a1·e able to find at once some 1·er11a1·kable differe11ces f1·om tl1e 
nympl1s of other Baetidce. The first of all, the 11ymph of Bactiella has 
only t\vo glabrous caudal setce which a1·e longe1· than the body, and tl1e 
last joi11t of its labial palpus is obtusely conical as al1·eady rnentio11ed 
above. 

'fl1c nymph of Bactiella ;aponica (Imanishi) i11l1abits usually \·ery 
rapidly-flowing n1ountain streams and ofte11 it is fot1ncl i11 cascades. 
Tl1e st1·uctt11·e of its body shows that it is highly adapted to sucl1 a11 
e11vironn1ent, i.e. the body slender, legs 1·athe1· long a11cl st1·ong, eyes 
on the dorsun1 of tl1e head a11d scanty hai1·s 01· f1·inges 011 the body 
and legs, etc. 

Tl1e swarn1ing talces place in the 1·egions of Kyoto 
usually in the middle of May. The nympl1 is one of the 

and " Otsu 
rnost in1-

po1·ta11t compone11ts of the sto11e-fauna in n1ountain st1·eams of Japan, 
wl1ere it associates \vitl1 so111e other n1ayfly 11yrr1phs, e g. Iro1z sp., a11cl 
some dipterous la1·vce and pupce, sucl1 as : Philorus, Blepharoce1'a, 

Cztrupi1·a and Deuteroplzlebia. J udgir1g by the wiclely-sp1·ead occurrence 
• 

of the nyn1ph in mou11tain tor1·ents, Baetii'lla 1·apo1zica seen1s to l:1e 
1·ather widely distributed in Japa11 . 

• 
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Family : Ephe1nerellid<e Klapalek. 
I. Gentis : Eplte1r1ellera Walsh I 862. 

Eplze11zerella trispina Ue110, 1928. 
Eplzemerella t1'ispi1za Ueno, Mem. Coll. Sci., Kyoto Imp. Univ., 

Ser. B, 4, 1928, p 45, Pl. X, fig. I 1, I 1a-1 In. 

I11zago o . Tu1·binate eyes gray, eyes blacl{, ocelli grayish white, 
uncler half of tl1e111 blac]{; antenn<e b1·own. P1·011otum blackish chestnut­
br·own, 111esonotun1 pitcl1-bro\vn, hinde1· part black, both sides pale white ; 
metanotutn pitch-b1·0\\'n. U11derside of tl101·ax chest11t1t-brown, middle 
po1·tion of prothorax son1ewhat pale1·. }'ore-legs (text-fig. 32, A) 
blackish bro\vn, femur son1ewl1at paler; fo1·e-tibia I l as long as tl1e 
fe1nu1·; claws dissimilar. Mid- and hind-legs yello•visl1 brown, da1·ke1· 
ba11d-lil<e markings present on the upper su1·face of femur, tibia and 
tarsus clarl{er; hind-ta1·sus (text-fig. 32, B) abot1t ~ as 1011g as tibia, 
cla\vs dissin1ila1·. Wings hyaline, colourless, costal and subcostal fields 
g1·ay, veins grayish bro\\•11, only R,, M, a11d M

2 
blacl{ish brown. 

' 

:F'ig. 32. l~egs of Ephe11terella t1·ispi11a 

Ueno. A. fore-leg of 0 . B. hind. 
leg of 0 . 

. . . . . . . • • .. .. . . 
• • 

I • • 

' 

~' 
,/; 

Fig. 33--Ephe11te1·ella t1ispina Ueno. 
End of 0 abdomen, ventral view. 
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Te1·gite of each abdomi11al seg111e11t pitch-brow11, hi11d ma1·gi11 pale 
white, te1·gite 8-10 black; sternites 1·eddish brown, \vith a pai1· of t\\'O 
da1·k marks 011 eacl1 side, amo11g which many irregular i11distinct darl<er 
111a1·kings are prese11t ; 9-1 o ste1·nites blacl{isl1 brown. The basal ! 
of caudal set;:e pitch-brown, joi11ings \vl1ite, last * yellowisl1 white, 
joinings white. Tenth sternite convex at the middle of l1ind ma1·gin. 
Forceps-lirnbs 3-jointecl, thick, brown, tl1e basal joint sho1·t and rather 
thicke11ed, the second joint stout, taperi11g to the size of the last joint, 
strongly bent inwards, inner side st1·ongly excavated, the last joi11t 
rather· slender. Pe11is se1·parated at apex, each lobe withot1t appe11dages. 

Body 13 n1m., fo1·e-wing 14.5 mm., caudal set;:e 14 mn1. 
¥ unknown. 

The relative length of tl1e tibia and the fernur of the fore-leg and 
the male genitalia evidently differ f1·on1 those of the k11own species of 
Eplzemerella. Tl1e eme1·gence i11 the subu1·bs of Kyoto begins f1·om tl1e 
end of" lVIay. 

2. Ge1111s: Clzito1zophora Bengtsson 1909. 

In n1y previous paper (Ueno 1928) there is described an ephe­
n1e1·ellid nymph under the name of Eplze11zerella nigra.6 Dr. Eduard 

A 
B 

. . . 

• 
' 
' 

D 

c 

· . 

• 

}<'ig. 34-Chito11ophor<1 (?) nig1·<1 (l'eno). Gill lame!!:£ of a ny111ph. A. 1st. B. 4tl1. 

C and D. 5th. 

6 p. 44, Pl. IX., Fig. 9, 9a-9n. 
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Scl1oe11en1u11d of Geisenki1-cl1en (Ge1-n1any) was kir1d e11ougl1 to suggest 
to tne7 t11at it 1nigl1t p1-obably be a 11ymph of the genus Clzito1zophora 
judged by the cl1a1-acter of tl1e last gill larnell<e. U11fo1·tunately, we 
have not yet succeecled in 1·ea1·ing the 1nale in1ago of tl1is ~pecies, only 
the fe111ale imago havi11g bee11 obtained, but carefttl examinations co11-
\•i11ced me \Vitl1 that E. 1zz:l(ra is a little diffe1·ent i11~ect fro111 Ephe11zerella. 
It seems 1·ather to be identical \Vith Chito1zophora. Noticeably enough, 
i11 izigra, 110\veve1·, the auriculate lobelets on ti1e base of the hind 
(unde1·) larr1ella of the fifth gill a1·e p1·esent in tV\:o pairs (text-fig. 34, 
A-D). According to Bengtsson' s 01·iginal desc1·iptio11 ( 1909, p. 6) 
a11d illustratio11 ( 1930, p. 7) and also Schoenemu11d's desc1·iption and 
illustration ( 1928 and 1930 ), the fifth gill lamella in C!zitonopho1'a 
is cl1a1·acterized by the possession of only a single pair of auriculate 
lobelets. If 1zigra is 1·eally a for111 of Chitonophora, ·the geog1·apl1ical 
1·ange of this ge11us extends as fa1· as the Far East. 'fhe distribution of 

tl1is ge11us l1as been limited to Cent1·al and North Eu1·ope8
, excepting 

a 1·ecord fron1 Kan1chatka 9• 
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PLATE 12 

B!eptzt.' fasciat11s Eaton. Kitayarna, near K}·oto. J11ly. 

Ecd;•on111·11s japonic11s (Ueno). I~ake Kawagucl1i. J1111,·. 
• 

Ecdyon11r11s tobii1·onis Takal1ashi. Otsu. Ap1·i/. 
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l' ig. 4. 

Ji'ig. 5. 

l"ig. 6. 
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I'LATE 13 

B1Tetie!1i1 j'1po1zica (ln1ani;,J1i). J(an1il<<icl1i, Prciv. of SJ1inano, ./zt!y. 

A111etyetz1s 11zo1zttl1zz1s In-1a11isl1i. KiLune, near K)'()t11. Aj'1·i!. 

Dipte1·0111i11z11s tip11ifo1·111is MacI,acl1lan. J(itayan1a, near Ky<ito. J11!y. 
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