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     )ttotwithstanding rather numerotis records2) oÅí Japanese stonefiies

(I'lecoptera), studies of their imniature stages seem to haxre been com-

pletely neglected, the only description being a short article with three

illustr,ations by I<..AwAMuRA (igi8, vol. i, pp, :6L;-266, figs. 37o-372)•

In the present p.xper are chieAy recordecl "rel1-defined nyniplis representing

the fourteen knoxxrn ..o,'enera ancl a curious nyniph of the nexv g'enus

ScoL2bu7'a, in hope of mal<ing tliem available as et•trly as possible for the

ecological studies of this group, ti}ougl} I feel that my observc'ttions are

still in many respects very iniperfect. Besicle these inamature forni$ here

re,corcled are adclecl descriptions of six aclult stoneflies which seein

apparently to be of ci new species.

    I wish here to express my grt'ateful thanks to I'i"ofessor 'l". I<AwA-

AiuRA for his 1<inclness in allowing ine to use the rich collection oÅí the

nymplis of tliLut- Plecopterta iii the Otsu [[i[ydrobiolog,ical Station. i7X'I>r

sincere tl}anl<s are also due to [Professor Dr. JA}iEs CT. iTXrEFJDHAM of

Cornell University who kindly gave nie many helpful sug.o,.'estions on hi$

    I) Contribution froin the 7.oC}IQgical Instit{ite ancl the Otsu ILIydrobiological Station,

I<yoto Imperial Univeisity.

    2) I<L,N?.gLm< <Igo7, 'og, 'X2, 'I3), ILNa'sulfvR.N <Igll), N.Nv.{s (rgl2), NF.EDIIA!r
(t905), OKAMOTO (I9I2, 'I7, '2I, '22), S{"kxL (192I), etc.
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visit to our laboratory in June of ig28, For many interesting specimei]s

I ani mttch beholclen to liX'Ir. I?x.. Ttxi<AHAsiai of the Government l<.esearch

Instltute of Forniosa anc{ to ])t,Ir. Ii<l, IMANisf{ of the Entomologiccal

I.aboratory of our i/uLiversity. In consulting tlite necessary literature foi'

this stu(fiy I must mention my g'reat indebtedness to IProfessor IDr. I+I.

"Nx'uAs,N of our university, Dr. I-!. Oi<tx"io'ro in I?ul<uyania, ancl Dr. C.

IIffARui<AxvA of the O}i.ygtx Institute Åíor Ag'ricultural 1rmx'.esearch,

        GENERAL ASPECTS OF HABITATS AND DISTRIBUTION.

    Generally speal<in.o', the stonefiy feuna of JapEn is exceedingly rich,

hxt ving' a g'oo:1 many representatives of each farnily. Their nymphs are

oite of the i'niportant components of our brool<--fauna ai/id are coiiiimonly

founcl everywhere in brool<s ancl rapicl streams that fioxv over stony

beds, xvhere they are to be founcl either cllnging to the tmclerside of

submergecl stones or creeping" on tlie river-bottoni. The ltir.o'er ones,

stich as few fortns of Rep'la, are aiso found on the roc!y'y becls of iarger

rlvers and the margins of lal<es, .ENnother type is sL"en in the NTemouridcre,

some of xvhiclt ca•n ba g..-rubbed up f'rom bottom sand in compcarat'{vely

slowly floxving' small brool<s or found iti the leaf clrifts or organic d6bris

in t'he wave--beaten marg,ins of lal<es ancl ponds. Some colcl xvckter fornis

of the :ieNli"eniovirifJIEe arLtL collected iiii inotniLtain torrents e.ven as 1iis.1i as

28oom. .aboiLJe sea level. .tOt fex"Lr of the sniaU blt}.cl< ctapni(f/ls am}eay oiit

the surface of the `snow-couloir' in tlie alpine res.ions.

    I n the niajorit>r of our representat{ves, tlie enierg-ence begins usually

in t'X.prii, {astin.a.,' till July, sTX•fost species of t'he IPeriid.Åé appear frona

])L{c'iy to the encl of July iri the lox]LTIat/icls in central Ji,pEn. [lrhe Capniid.re

emerg'es also from the end of i"'{ay to the be..c.rinning of June, while the

[ixTemouriclEe coniprise the earlier species which are fiyinsr about niostly

clurin..o' the nionths froin late xvinter to early sprins,. In the alpine regions

in centx'al Japtan his,h up to between igoo-28oo m., howev-er, some

perlicls, capnidsEltcl nemourcas conie out even in August'. In the l'<yoto

reg'ion, Tceni'oLPIerJ•,.fv of the )i<Jemotirldcre is the earliest one, emerging
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alreacly at the bes.inRing oii iFebruary aRcl are to be founcl creepitisn' out

abundantly on the snow; some other nen3ouras in this regioR are seen

from l•Iat"ch to A•Iay.

    I?rom the zo5geos,raphical point of viexv, all J.apanese genera are

I'Iolarctic, of which the iPalEearctic elements are more than tlie INTearctic,

arid tke niktjority of the species seems to be peculiar to Japan. The

I)erlidEe has the Nviclest rang'e of clistribution in Japan, although such

peculicat' forins ics Tj,LPqgJ?.cre I<Ltxpt'um<, .l;ro7'mosz'na I<L. 1]t2'TesoL?6erla I<,IL.

or CerconL:;,cliitx I<L. are liniited to IForniosa of lower latitudes. In th{s

family, a fexv .crreenish forms, such as CliloroPerla or AlloPe7'la, ascend

tl}e highlancl cold waters in central Japan. The INTeniouricl.re coniprise

in general not`thern forms whose distriioution extencjs to Sag,licalien of a

h{.gher latitucle 4sO so'}NT, cancl are also seen iR the alpine reg'ions iR

centralJapan as 1iigh as 28oom. above sea level, where the tempercature

of water sinks at midclay in August to 30C or there,abouts. Such an

instance n-iay be iiiet with in the Capniiclai}, some having l)een collectecl

in the mountain regions of central J'apan, thoug• k they live in the lowlands

in I-i[ol<kaiclo. "I"he occurrence of a stril<ing nynapli, ScoLPiira, is, lf tlLat

be really a form of ac southern tropicEl family as meritionecl later on,

the niost interesting Åíact froni the zoOs,eographical stanclpoint.

      Key to the Genera of Nymphs found in Japan').

i. A,Iandibles xveal<, narroxvecl clistally, niolar reducecl to laniina; pcalpi

    iong-, subuliform, its last joint successively moi'e s.leticler and often

    sharply pointecl ; glossrTe of labiuni rudinientary, parag'loss.re broaclly

    rounclecl ; last tarsal se.crment grecatly elongatecl, bllt first aticl second

    very short; gills xvell developed or lacl<insr ......... ...,.............2.

     ]Ntfandibles nornittl, broad, inolar xv•ell de.velop:d; palpi relatively

    I) I<cys to thc faniilies anci L.,cnei'a of tl]c adtilt form$ ave in I<LA?SLi;.i< (igog>,

Ni,;EDilA.xf and CI.tNssF.N (X925), Sc't(oll:NF.xful l) (Ig27) and TILLytvu) (I92I), especitt]ly

Oi<tx"Io'ro (igl2 and t22). I<eys to the I],uropean stonefly nyniphs are in I<LA?.{mil1< (igog),

I.Es'rAGE <Ig2I) ; a short key to the North Ainei'ican nymphs prepared by CLAssEN is in: J. (}i,

and P. R, Niva,D?TA.M-•Gtiide to the Study of Freshwater Bio!og- y, Ig27, pp. 8-iQ.
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short, filiform, its last joiltt as thicl< as the others and nQt pointed ;

glossee of labium well cleveloped, generally as large as paraglossee ;

tarsal segments as above or otherwise; gills preseRt or lackin.cr...7.

GMs present eitlier on thorax or anal portion; paraglossee broaclly

roimded; terminal portion of hypopharynx cacicular ancl pointed;

bodiy strong cknd somewhat depressed...,...............,....••....•..•••3.

 No gills either on thorax or acnal portion;paraglossee ncarrowly

roun[lecl; bocly slencler ••••..........•..•••••••..•••• •••••••••••••••••••••••4•

[I]hree ocelli; micnclibles narrox?v, clenticles small; usualiy witl} xvell--

clefinecl colour pattern .....,..........,..................................I)erla;.

 Txxro ocelli; mandibles' stt`ong-, with large denticles; xxTithout "Tell-

clefined colour oi att'ern .....,..,,....,......,..............,......,..(rXfTeoL2t5e•i'la.

I.Est joint of maxillary palpus longeg thatn the thircl, tl>e former

very slender ancl sharply pointed; tip of lacinia simple ...............

 •-••••••-••••••••••••••••-••••••••••••-..-...•-• AlloLz5erla icnd Clilo7'oPgrlai).

 ILast joint of maxillary palpus as long' as or a little sliorter tlian

the third, tlie former successively niore slender than the latter; tip

of lacinia biclentate..............................,....................,........s.

LrN{axillen broad; abclornen xvltliout "rell--defined colour pattern ......6.

 ]•Iaxill.re nioderate; abdomen T,xritli ic pair of citeep brown colour

patteriit ............,..............,..... ......,.,.......................77so20e7'la.

I'ronottun slightly wider than heacl and quaclrilateral ...••.fso.cre7izts.

 IPronottun nearly as wide as lieacl and elliptical .....,......l)erloa'es.

x'Y uniclue rosette of, gill-fiIaments present around anal portion;

sLibanai lobes prolongecl into tusl<-lil<e projections; pronotum promi-

nent, witlit atig'les e'.xcised; glosscre as long' as paras.losscre, but veisr

sn'}aJl ; body gyeatly elons,czted and cerci very short...ScoPiira gen. nov.

 XVithout such a type of s.ills as above......... ........... ...,...,.,.8.

Gills present on coxEe of legs; body roach-like in form; 1}eaf3 bent

doxvnxvarct ,and thorax very broacl; ltLst tarsal segnient longer than

the first two to.crether; cerci short......,.......................PeltoPerla.

I) [['he distinctlon of these two g.enera is diMcult svith the nyinphs only.
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     NVithout coxal gill.s ; head directedl forewac rd ancl thoric x moderate ;

    and last tarsal se..o'ment elongated........................•........•....••••g.

g, IPalpi very short and thicl<, closely beset with short hairs; last

    tar$al segment nearly as long as the bEsal two tog'ether which are

    subequai; ninth abctominal sternite prodLiced into a lon.cr tongue-

    shaped plate; cerci without fringes of•long hairs; gills usualiy not

    clevelopecl, if present, single j`olnted fi!aments .....,....,,TembPler]w.

     Second tarsal segnient the shortest or often fused witk first; ninth

    abdominal sternite not producecl into a plate ; cerci usually frin.cred ;

    g'ills, if present, IR tufts ..........,...,......,................,..,,.••••,..io.

io. CLrills, if developecl, ii'i a few filametits attached to the unclerside of

    protliorEx;last joint of maxillary palpus !iearly as long as the

    thircl; last tarsal seg-nient tlie lon.cr,est; body compa•rativeiy stock'y

    ancl hairx•r .,.............,............................,.,.....,.......Areinoifra..

     C"ills not cleveloped; last joint of inaxillar}r palpus niuch lon..o'er

    tlitcati the otlLers ; bocly comparatively weak, smooth aitcl slen(ier.,,i i.

u. Secoiricl t'arsal se.,o.'nient fusecl xxritliL first ; labium xxricler th.an long, last

    joint of labial palpus conic-•shap.ed; body slencler ancl elong'ac ted;

    Eultellne() .rttld cel'ci spa,.l'illLo.'1>r frill..o'ed............,.........,.......JI]e21cl•),tlx.

     Seconcl tarsal seg'inent not fus.ed xvith firs.t, labiuni longer than

    xvicle ; antenm:e apcl cercl fring'ed ; niostly sinall blacl<ish forms....,,

     •••••••••••••••••••••t••••••••.•••••........,Tal'a.crriPoPte7;i'.y and Ca,"m'ai).

                       DESCRIPTXONS.

                     Z. Ira,n2zZv: Perlidft7.
                             v
  L Gcnzis; Perlodes B,xiN'i<s, igos2) (Dictiopteryx IPic'rE'r, i8"i).

              Perlodes dispar IRAMBui<, i8g2 (?• ).

                         (Te.x'l-y7g'2i7'e J).

       I<L.xp:{t.EK (igog), p. 83, fig. i36-i38; Lms'y,NGit; (ig2i>, p. 2• 86, fi.cr.. 77.

    i) Tt is difficult to distingulsli onL. froni tlie other svith the ny]npl}s enly. Iii the foi'n]et',

the first tai'sal seginent elongated, but in the latter the t'hird tavb".al seginent in the hind-lep.s

near]y twlce as long 'as tlie fiist tsvo tQE.Tetbet".

    2) This genus doe,s not appeav in OKA.MoTo's iXIonew.raph <I9I2).
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    2Vyffiplz: Body (Fig• i. A) delicate, cylindrical, widest across head

and taperiiig toward the hind end, Head slightly wider than prothorax,

wiclest across eyes aiid tapering toward front; with large eyes and

three ocelli. AntennEe long, thicl< and bare. Pronotum oblong-eMptical

(Fig. i, A). Pro-, meso- and nietanotum grayish green except a li.crht

                                            G 7i.i".Y

           `iili;••,,//i"tilill,lllillii.g,,,/t#/t,,,11-,I.,,ll•/1•i,,s.1111/tl•t,iJ•.i.,••'i'!ilE'i""';

                     x.
                    Text-fi[.rtire I. Perlodes dilsPcir (.?).
          A. General view of nymph, Å~4. B. Labrtun,
          liN{Iandibles, Å~2o. E. "Iaxilla, Å~2o. F.
          Right hind-leg.", Å~I6. H. Distal portion of leg,
               J, Anal portion in doisal and ventral view,

yellow mid-dorsal stripe and covered with '

are shown in Fig. i: B, C, D, IE and F. In

D), the outer canine serrated internaUy, the '

with a series of long setEe. Lacini.a of maxilla

two large spines on the summit and galea

the third joint of niaxillary palpus shorter than

labiuni (IFig. i, F) very sniall and pointed,

pointed end. Hypopharynx rounded.

    Legs (Fig. i, G) rather slender and

.crreenish yellow; the first two tarsal segnients

tarsal claws large, armed with a single lateral

•t'
!t)tllll11tllltHl"iN

      .,tl,,J , i,l h"1" " "Xx

        7.           s.      lj rt ssx

       '         J. .

    Å~2• o. C and D,
  Ltibium, x2o. G.
      Å~2o. I and
      Å~I6.

 inmute hairs. Mouth-parts

   mandible (Fig. i, C and

   mner niargin fimb.riated

    (Fig. i, IE) armed with

  nearly as long as lacinia;

    the fourth. Glossai} of

paraglossee narrow and with

flattened dorso-ventrally, pale

    very short (Fig. i, H);

  toothnear base. External

.
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marglns of Åíemur, tibia ft.s well as tarsus Åírlngecl both with long hairs

and sliort seta!} (Fig', i, IX. ancl G) ; upper side of femur covered with

niinute spinules except alon.o- the "arroxv longitudirial niedian line.

    IDoysum of each ,ab[lominal se.o.,'ment grayish .,c..rreen and covere(l

with minute spinules. No g'ill-tufts are preser]t either on thorax or on

anal portion. Cerci long, strong, pale ancl fringed on inner sides,

    Il'.ength of bocly 6-8 mm. ; of antenn:.e .s.r>--6 nim. ; of cerci s.s-7 iiirii•

    f/.ocalily: i6 young'er specimens xyere collected by .Il'rof, I<. AKA-

'rsui<A in t{kLus,ust, ig2,s, in I.al<t: S. 1iil<otsu (latitude 4202o. 'N), [ rov. of

Iburi in I'IokkaiclC).

              2. Gemts: Isogenus ZiX"'ExwfANiNT, i833,

    Sevcn species of .aclult Zgo.e'c'it7ts have been clescribed from Japan, of

xvhich thc,t follo"Ting one pJrniplial forni orily xvas idei)tifiecl anaoiig our

materlals. '
             Isogenus nubecula NEwMANN•', iSss (P• ).

                         (Texl-LIZg'?me 2).

       I<LAp.{LF.1< (Igog), p. 84, Fl.cr. I3g A-D; IH.'..-1'JrrEl"sF.N (IglO), p. .I09,
       I"i`••'•' 95; ]/},.iNIA;IgO'ill[l,1.i9g2,l.,,,k, l,k3..Ci:n?i/c'&).,;>, IFI"ll f)(Ii,Pit.,(.i94Lli'-,i), I)- 2S97

    Al],7nPli: IP)ody !ong and slencler. 1ileacl almost as wide as

pronotuni (Fi.o'. 2. A.), taperitig toxxrarcl front, ancl xvitli dark marking's

arouncl the ocelli (IFig. 2, t- ). A. Rtenna (Iiig-. 2, F) long' ancl strong,

provicled xvith minute hairs, its basal joint extraordinary larg'e and

roloust. IE'ronottnn (ll;ig. 2, A.) a little wicler than heaCl, quaclranS.'ular

in clorsal viesv, xxrith lateral mar..o'lns round ; brownish yellow and w• ith

a pair of syninietrical narroxv clarl< irre..o'ular inarkings. A,leso- ancl

naetanotum broxvn aRcl with oval light areas.

    I.abium (l[lig. 2, E) with small triangular glossEe ; par-caglossa!} hairy ;

hypopharynx with rouncl exteriiLal marg,iris. ilN{IIanclible (Fig. 2, C) trian-

g'tilEr, armed xv•itli txvo large ancl four small stout teeth on the apical

portion, internal mar.o'in with a uniserial fine setEe. Arfaxilia (Fi.cr. 2, [D)
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                  Text-figure 2. Isog'ezt2ts nubecula
       A. Head and thorax of nymph, Å~6. B. Labrum,
       Å~2o. D. Maxilla, Å~2o. E. Labium, Å~2o.
       Tarsus of right hind-leg, Å~2o. H. Anal porticn
                      I. A part of cercus, Å~2S.

robust, lacinia armed with tsvo long stout spines

small and scareely reaching to the tip of

slender, with the third joint nearly as lon.cr as

    Legs rather slender; the external margin

fimbriated with a series of long hairs (Fig.

with a sharp spine on infero-distal corner; the

very short; tarsal claws stron.cr, curved, provided

small pointecl latera! tooth (Fig. 2, G). Abdomen

what depressed, the posterior margin of each

spines; subanal lobes situated in parallel. Cerci

on inner sides (Fig. 2, I). No external .crills

    In alcoholic specimen, abdonien, legs and

F

        i/
        d        I
        l
        l
       ,?1,',1,i,f

       ,:liF'i:'

          " N(l i,il,,,'i'i,

      /"':'t

      '•r/; ,1

      •IZill'itl•,1,t

        l l:

  (•?>•

  Å~2o. C.
F. Antenna, Å~2o.
 in ventral view,

' on its
lacinia '

      '
 the fourth.

 of fenlur,

2, A and G);

 first two

      near

 tergite armed

   fringed

present.

cerci are all

    Mandible,
         G.
       Å~ 20.

     summit ; galea

   rnaxillary palpus

    tarsus and tibia

        tibia armed

    tarsal segments

      base with a
cylindrical but some-

       with minute

    with long hairs

      brown-yellow,
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    I..ength of body i6.s mm. ; of antennay ca. 6.s mm. ; cerci broken off.

    LocaliZ)t: ."N sing-le xvell-groxvn nyrnpli was taken by A•ir. "I'.

YAMtxNovcHi on !ILpril 7, ig22, from the Iwakuni River, IProv. of

Suo in western Japan.

               3, Gen2ts; Perla GEoFFRoy, i76g,

    'lll"welve species of aclult Pe.rla have been recerCled from Japan. fX.t

present I am able to clescribe the folloxving' three inimature stages oniy.

These ns?niphs of 2Pe7'la are one of the in3portaRt compoTients of our

brool<-fagna, together with some 1ieptageniid-mayfiies,

                                     '
                       fs"e.J, lo tlie .2VIi,m-Pli•s.

T. Gills present on both tl}orax and anal portion ;• without a paler area

    in frotit of the foreinost ocellus ; abcloniinal (lorsuin with distinct ligkt

    spots ; cerci without lorig fringes on inner side$ ; more than 3o nim.

    Iong in ftill-grown nympli.....,,,,...........,........,l-)ezla li)iclzi6en•n'i3.

     Gills present on tliorax only; with a lac rge li.crht area in front of

    the forerpost ocellus; abclomen xvithout clistinct g.pots; cerci "rith

    iong fring'es on inner sicles of sexTeral basal joints.....................2.

2. I;eniora xxrith a narroxv dark cross bat}d on upper side ......l). si6.

     IFemora xx'ithogt anxT such cross band as above . , . , . . . . . /). Iibi 2i lils.

             Perla tinctipennis IY'[cff.Acf-ir.AtsT, i87s'),

             (Plale .Y.X7Pl 1;i[,a. s a•iz`l Z. ext-f.crime 3)•

    Ali,mLPIt.: [BoCly broacl and somexvliat clepressecl (Fig. 3, uFX.), lig'ht

reclclish brown in colour. I+Ieacl broad, brownish yellow, witli dark broxvn

areas le.ftvitif..' si>c paier spots arouncl the oceili. s'Nntenn.re strong, tapering

towarcl tlp, reclclish bro"rii. I'ronotum (Fig. 3, .eX.) slightly wider than

head, oblong-elliptical in dorsal v•iexv ancl xxEth ca pair of c]istinct clark

regular nnc rl<ings as showR in [Fi.o'. 3, A. Similar reg'tllar iiiarl<ings are

also present on the anterior portion of meso- and metacnotam.

    I) For the record of the imago see O}<A"io'ro (Icl}i2), p. i23.
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                Text-figure 3. Nympli of Perla ti:zctrp' enm:v.
         A. Generalviexv, Å~Ilji-. B. Ventrft1v'iew of thorax, Å~I;ai. C. Ltibrtun,

         xT2. D ancl E, IIandibles, Å~i2. F. Maxilla, XI2. G. Labium,
         Å~8. I-I. Tarsns of left fore-leg, Xi2. I, A thoracic gill, Å~8. J.
                    .4Lnal portion in veiitral view, Å~2.

    Mouth-parts are shown in Fig. 3: C, D, IE, F and G. ParaglossEe

of labium broadly rounded and with hairy external margins; glossEe

rudimentary. MaxMa slender; denticles of lacinia large and spine-like,

and more than fifteen spines present on inner side of them ; galea longer

than lacinia ancl sharply pointed; maxillciry palpus nearly twice as long

as lacinia (IFig. 3, IF). Hypopharynx acicularly pointed. M'andibles

triangular, xvith four large but narrow denticles, molar not developed;

inner margin fimbriated with two series of stiff hairs (Fig. 3, D and E).

    Legs long, flattened dorso--ventrally, fringed externally, yelloxvish, the

terminal portion of each femur only blackish ; the first two tarsal segment

ver}r short (Fig. 3, H).

    Abdomen cylindrical, with somewhat flat ventral side ; brown and

marked with round light spots; subanal lobes narrow (Fig. 3, J); cerci

long, fragilel minutely spinulated and without long fringes on inner sides ;
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several joints at base more robust anCl thence taperit].o." rapidly.

    IP,oth thoracic and anal gills are present (Fig. 3, B, l ancl J).

    Ill..ength of bocly 36 min. in a full-groxvi-i nyinph ; of antenncr{{.} ig nim. ;

of celrci 23 lllm.

    LocaliZiks : 'IL"1]e materials examinecl were collected fi'om the follow-

ing localities; The Ina River, iiexcr Osal<a (Uy"ixo, f-Ypril ig24, 4

specimens); the l.NIul<o River, at' [ll"al<arcxztil<a, near Osaka (Uii:Nro, Aug.

2o, ig2oN, 8 specimens); the Sd"ta III<iver, an outlet of ,T.al<e Biw.a, IProv.

of Omi (I<oNDo, Dec., ig2s?, i8 .g.pecimeng.); the N/arai Rix'er .ftt I<{so,

1'rov. of Shinano (Yoi<oucf-ii, A.us.. is, ig26, 4 speciniens); a small

stream in Otsu (Ug']No, lIay ig26, a specimen); the Tenryu IR.iver, near

Tiit,a, ?rov. of .Shincftno (I<t"vA"Ior<iN ai'i{l Uf{:iN'o, Sept. 6, ig26, i`F speci-•

inens); .fL torrent at I<ibune, north of I<yoto (UjS]No, ]NIay ig28); the

J<iso River at IFukusliima, IProv. of Shinano (ILIii']No, July ig28, many

specimens).

    "i"his nyniph abouRcls in sxxrift i'urining lai'sre ancl sniall streanis xvith

stony beds, an•[l its alt'itLidinal dlstribiitiion $eenas tvr be lkitiitecl to aboi.it]

isoo m, Them emerg.ence of this species beg'ms in central Jap,an from

the niicldle of July.

                          Perla sp.

             (Z?latg XxVr/, 17iScr. s a7id Texl-Lff,.crit7'e 4)•

    .trXII•;,mL2bh: Bocly flattened ancl broadest across head. Irleacl leiLrge

aRd rectan..o'ular; }'ello'vxr, inarl<ecl xvirh clark broNvri areas leairing a

spacious lig'1itt pcirt before the foreinost ocelius; three ocelli beset oi'i the

hinct margin of heacl, tNntennee strons., abotit 2,13 as iong' as bocly,

brownisl} and bare.

    IPronotun] nearly as wide cas head, yeUo"r, with redclish brown areas

on each side aRcl with a pair of particulat" markiRgs as in l{li'i.o', 4, A;

front maragin iieayly straight, hind margifi narroxNrer than front ancl

lateral marglns roui'icl ; clorsum artnecl xvith a series of stiff hairs in tliLe

median port"ron,
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    T.egs strong, fiattened dorso-ventrally, covered

upper side; external margins fimbriated with long

femur n')arked with a narroxv dark cross band

side ; cla"7s strong-.

    Mandible slender, denticles smaller and more

foregoing nymph altd molar not developed; two
hairs on the inner margin (Fig'. 4, B). Lacinia

tNvo large apical spines and four srnall spines;

sharply pointed as those in the foreg"oing nyniph

tip of lacinia, disticardo closely covered with niinute

palpus rather short, witli terminal joint vestigial (Fig.

of labium very large and rounded, provided with

spitiules; glossce rudinientary and rounded at

palpus hardly reaching to tip of paraglossee.

    Ab lomen broad, cylindrical, vventral sid-e somewhat

marked with a pair of yellow but indistinct spots;

 xX/tiXx

C. AIaxilla,

  cercus in

   xvith fine hairs on

    white hairs' each
               '
oti the miclclle of upper

   clelicate than in the

   series of lon.cr stiff

of maxilla armed xvith

 distigalea slender and

 and extendin.cr beyond

    spinules; maxillary

   4, C). Para.crlossce

 long hairs and minute

tip (Fig. 4, D); labial

      fiat ; brown and

  dorsum covered with
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fine white hairs as weft as thorax. Cerci strong, corpulent, rapidly

                         .tapering, brown->iellow ; all Joints armed with minute spinules and provided

 with bundles of long stiff hairs whlch disappear from several joints at

the middle (Fig. s, IE), There are preserrt tl}oracic f.rills only and no

anal gills at all'). '
     T.ength of bocly i3.s-2i nim.; of antennai) 6.s-gmm.; of cerci

8-I4 111111.

    Tliis Åíorni is allied to the foregoing nymph of /'. Iz>icgz)en7iz3, but

LfiAleili;.ll!l?rb{Lti!f aiid liairy ckS shown in Fi.cr• 4, A, and is destitute of

    Lode"IZXt2gs : Collected froni the foliowing localities : i')x. sinall sti'eam

in Otsu (IfocHizuJ<i, Feb, 26,, igr6, 2 specimens); tlie Yocla IR.iver,

1'rov. of Shinano (IXilocyiizur<i, Sept. ig., igi7, i7 specimens); the S6ta

R{ver, I[)rov. of Omi (I<AwA"fuRtx, Jan. 24, igi8, 2 specimens); 'Sl'6baino-

tal<i, a water fall at tlie eastern foot of 17s'It. Iilircx, iProv. of Omi (I<AwA-

MuRtx, UStw,o and OixTo, ="Lug. 2., ig2s, i speclmen); the I<iso Igt.iver,

I'rov. of Shinano (I<Axv,x"iui{A and UilNo, Sept,, ig26, i specimen),

    'I'his iayniph is fotui{d in streanas ancl rivt"rs, usually under $tones

and sometinies creepiltg among" organic cl6bris ori the bottom. I have

failed in g.etting the imago of this species, because my explorations in

the fields were in xvrong• seasons.

                   Perla tibialis I'ic'rE'r, i84i2).

                         (Tea't-fi• .o?ae oN).

    x'VLjan.Pth: l[-Ieacl sii.glLtly xvicler tl]an proi:tot'tmi. [Proriotum clua-

drangular, 'Nxrith antero-lac teretl ancl postero-!ateral angles rounded ; yelloxv,

inarl<ecl xvith dai`k broxvn patterns on tlie rnarg'incxl portions. I,Ieso-t crend

    l) SpEMANN (lg2;, p. S3> writes that it is possible to distingtti,sli the nyinph of
ticronettr7'a from that of 1[?erla the absence ef anal gills betsveen the cerci, but, in my pyesent

view, the nymphs of Perla too, such as of tlie present nymph ancl the foliowlng 2). Ilbrlalt3',

are without anal giils at all.

    2) I.;or the reco{'ds of the iinago see Oi<A"to'ro OcL}i2), p. il(.).. }le treated this species

a$ one oE tl]e subgenus .2/famfmttrde I<L.A.?.k,[;.i< Igo7, tocr.ether with three othei' fo;'ms.
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metanotum yellowish, b)th with dark brown markings near the niid-

posterior margin. Abdomen cylindrical, somewhat flattened, widest across

the sixth so.crment; grayish yellow, without markin.crs and covered with

fine spinules. Legs rather slender, fiattened, yellowish; femur N?vithout

                         any such cross darl< colour band as in the

                         preceding nyniph of Perla sP,; femur and

                         tibia fringed with uniserial long hairs, but

                               without such frino"es'

;

       Text-figure S,
  Nyinph of Perla tibikel73.

from that in tlie followino'

in front of the foremost

cross band on upper

    This is the commonest

a wide range. The

River, at Akiyoshi-mura,

Prov. of Nagato.

species occurs at the

bushes in the vicinity

a!so from the middle

                tarsus .,tarsal claws
  'it', armed with a basal tooth. Cerci long,
 • g, fragile; each joint armed with fine spinules
li,.''"'  i' .i//e, ';d•• and several joints near the base with a bundle

ii. .,,,-'.e- . . of hairs• Thoracic gills only present and no

j, •.l'i'l/f,i-' .k. anal gills at all as in the foregoing nyniph,
11 ,.Et"El-" •.h'.

 '.l,',e.'.Ifi,`, •v• .tPefla sP.
  'v"' ; t,. i

  `",,,,- The mouth-parts show no remarkable
   /''ijUt:

                distinction.

                    Iti full-grown nymph, length of body

                2omm.; of antemlee IImm,, irl atlother

                specinien: length of body i3mm,; of an-

                terlee 7.smlll.; of cerci Io111m.

                    This nynaph seems to be closely allied

          Å~2. .                to the preceding nyniph Peila sP., but differs

             . features: (i). Head with a narrow light area

             ocellus as in IFig. s. (ii). Femur without darl<

          side as in the foregoing.

                 stonefiy in our country being distributed in

          materials applied here were obtairiecl iti the I<oto

               one of the well-1<noNvn lime-clistricts in Japan,

         It was observed there that the emergence of this

          end of A/Iay and many ima.cr'tTies were flying an]ong

         ' of that river. In the IKyoto region, it emerges

          of May. I once observed some imagines of this



.

                Slztdelas on the Stonejeies oflaPan. ttt
       '
stonefly climbing up the trunk of pine-trees by the stream-side at IN'Iinoo,

north of Osaka, as in the instance of Ac7'oneuribu Paavada observed in

the Yellow-storie Canyon in the United Statesr).

             4, Genz•zas" Neoperla NEEDHAlli, igos.

                          Neoperla sp.

                         (Text-L7Zgztf'e 6).

    ArynzPlz: Red-brown and rather slender nymph. Body soniewhat

fiattenecl. Head large, nearly 2!3 as long as wide; eyes small, situater1

tgn the lateral portions; tsvo small ocelli, about half the distance from

each other as from the eyes. AntennEe long, beset on antero-lateral

corners of head;dark-red brown, distal part of each joint white. Pro-

notum nearly as xvide as heacJ, somewhat arched above, Nvith its lateral ancl
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          Text-ticrure 6.
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A. General view, XT,ii.
E Maxi]la, Å~i2. F.
Å~4o. I and J, Aiial
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      IVeoPert'a sP., Nymphal foim,

 " B, Labvum, XI2. C and D, ]NIandibleg,
  Labium, Å~8. G. Right hind-leg, Xi2. H.
   portion im dorsal and ventral view, Å~8.
       Cercus, Å~2o.

   (i92s), p. 8•

K

Å~I6.

Clasv,

  K.
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posterioy margins round and lts antero-lateral angles ar!ned with a series

of fine spinules. I'Iouth-parts are shown in Text-fig-. 6 : B, C, D, E and F.

Xi {anclibles strong tmd armed with five lar.cre teeth, but molar not developed

as in those of tlite otliter nymplLs of Pe7'lcx. T.acinia of naicxilla short,

armed with two loRg curved spines, six curvecl spinuies and a series of

stiff hairs ; .cralea longer than lacinia ; maxillac ry palpus twice as long as

lacinia and its last joint remarkably slender, all joints closely covered

xvith fine spinules ; latercal stirface of stipe provicled with a linear series

of spines. Glossa) and paraglossEe oÅí labium are similar to those ilt the

otlier nymphs of /)erla, btit the labial palpi of this form are more slender

than those in the others (Fig. 6, IF).

    ]Legs rather stout, scticceous ancl xvitkout fringes; the second tarsal

se.o'ment tlie shortest (Fi.o". 6, G) ; tarsal claws armed{ with fine spinules

along' the inner margin (Fig. 6, ]1:I). .-Ab[lomen broacl, with ventral sicle

somexvhict flattenecl; hiRct niargin of each abLlominal tergite arnaecl with

as:'ries of long spines (Fig-, 6, I ancl j); the last tergite broaclly rounded

behind. Cerci strong, about three times as long as tlie xviclth of the

ab'aonieni); each joint arinecl. xvith ic i'ln..cr of ininute spines ancl hairs

(I;ig. 6, I<).

    Thoracic ancl anal gill-tufts present, those on prothorax a pair ic nd

on meso- and metaFhorcx each txvo pairs; a.nal .o..'ill-tults composecl of

about ten xvhite slender g'ilt-filarneftts (I ig. 6, .FX, [ ancl J).

    I{eacl, thorax, ab:loineti and legs are al1 lig,ht red-brown Eiid each

notum of the thorax is marl<ed with indistinct colotir patterns atad coverecl

xvith fine soft xxrhite hairs.

    ]Leng'th of bot.ly 24 nina.; of antennEe g nini.; of cerei i3 tnn3.

    ZLocalXliiss: x'-X. nymph from l<uroclaki, a ";aterfall at X'amauchi-

mura, Prov. of Iga, nearly so1<m. SIE of I<yoto (coll. by E. }Itu:'roRi,

date unrecorded); a nyniph from the liiZiso II?tLiver at Ful<ushima, I)rov.

of Shinano (UE'ts'o, July ig28).

    I) 2/fiblt'na KLAp.{LEK and At'os'iperla Oi<JN>fo'ro are distingtzished from tXreoPer!a with

the cerci a )ittle lon.=er than the svidth of the abclomen (Oi<AMoTo, Ig2I, p. ilS).
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    It is remarkable that in this form the body is very large, bright

fulvous, stnooth and glabrous.

               s. Genets: Isoperla BANKs, igo6.

                Isoperla shibakawae OKAMoToi).

                         (Text-L72igztf'e 7).

    tVLymLg!Sli : Boaly rather slender, grayish yellow in alcoholic specimens.

Head as wicle as pronotun] ; de.ep brown, xvith lar..o'e pale areas between

and besides the rear ocelli. Another paler large spot also before the

middie ocellus and from this spot a row of pale narroxv bands extend
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 Text-figure 7. IsoPerla sinbaharab',cte.

   of nymph, Å~4. B. Mandible, Å~2s. C. Naxilla,
D. Labium, Å~2s. P;. Tarsus of foreleg, Å~25.
    F. A part of cercus, Å~2S.

    of a'itennEe; more pale small spots in

Aritennce brownish, composed of about 48

      in)ago see OKA"roTo (Igl2), p. I2g, Fig. I8.

a 1`oxv

--Jo]nts.
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 Pronotum kalf as long as wic3e, subquadrangular, wMi all angles rouncled,

somewhat a.rched above acncl marked xvith xvell-clefiaed symmetrical cleep-

broxvn naarklngs as shown in Fig. 7', A. I..eg's fiattenecl clorso-ventrally,

brownish yelloxv; tibia fimbricated closely xvith uniserial long hairs oii its

external margiti ; tarsus provicled witlrL uniserial short spines on internal

mcrerg'in, the 'first two tarsal sic g,mei-its very short.

     fXbdomen cylinclrical, ventral side somewhat flattenecl and pale

yellow; each tergite naarkecl witli a pair of deep blackish-broxvti longi-

tudinal short markihgs and closely covered with minute spinules; tlie tenth

terg'ite broadly rotmdecl behincl. Cerci long, composed of -,o i'ather lon.,o.'

joints; posterior rlng of eaclijoint arnaecl with minute spine.s.

     ].ength of b/ dy 8.s min.; of antenncre s inm.; of cerci 4.s nim. In

full-groxvn nymph, len.o'th of bodiy i2 mm. ; of antennr:e ancl cerci s.s mni.

respectively.

    Locali'l]i: Three nymphs wei'e collectecl by ir•Nlr, S. I<oizuMi at the

beginning of IN;Iay, ig28, at Slaioda, near UEDA, IProv, of Shiiiano,

Oi<AMoTo's type specimen was also h,1<en near this locallty (Oiwal<e,

ShinlcBo, I9II)•

     The emergene of tliis species occurs in this.locality cat the beginning

of j]LN•fciy. -L-S.n imag'o iLvhicliL xvas broiLiglLt witliL the nymplit shows the

typicai wing-venatlon of the genus lsoPgrla.

             6. Ge7z2is: Chloroperla NExvs;TANkN', i836.

    Uncler this g-enus seivreii species were describecl from Jcal an. I was

able to examine ac nunibei' of nymphs ft"oni ten places in mountain

torrents, Prov. of Etchtt aticl Hicla (between i6oo-i8oo na. above sea

level),

    In alcohol, hea:l and bocly brownish; antennEe, le.o's and cerÅëi pa!e

yello"r. teYntenn.:.e i!m.. cas long as body. I ronotum ell;.ptical, with late-ral

marg'ins round. .eX.b[lonaen cylindrical; cerci short, less than hiclf of the

body. ],louth-parts are generally similar to those in the othet''.Pelra•-

nymphs; the thircl joint of mcaxillary palptis about t"Tice as long as tlie

fourth which is exceeclingly slencler and g..harply pointecl; glossEe of
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labiuni rudimentary, the last joint of labial palpus slender and pointed.

    Length of body io.s-r2,smm.; of antennee s-s.smm.; of cgrci

4-4•5 Mm.

               7. Gemts: Alloperla BANKs, igo6.

               Alloperla shibakawae (OKAMoTo).

            (Plde xYXIV, Fi2g, 3 and Text-Lll2gure 8).

              ChloroLPerla Slsibahaieae OKA}foTo (Igl2), p. I5o.

    lviago: Small yellowish green species. Head nearly as wide as

prothorax, slightly xvider than lon.cr, yellowish green, with a blackish

area surrounded by three ocelli and a brown niarktng in front of the

foremost ocellus. This marking is darker in the female than in the

              ". - :{'lllllT:"1-.--.•Ltt=-.'tlx'i'"it'i-i!'r'--'"=.'N".s."' .

                         '                        '
 .l"-X-"'.K-'--- A

                     1.

          B

                s.      g.
 'XixxxN$ss>Xrs i'

  c'. /l FN'

  '
             tt      ' [) t'     1"•  t`'' "'i / '

               N

       - -<",
i
1
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Text-figure 8,

    )IQTymph,
    Maxilla,Å~33•
J. Female genital part, ventral view,
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 male. i-XntennrÅé. yelloxv at bcrese ancl clarl<er towarcl tip, coniposecl of

 ca. 4o joints. iX'iaxillary palpi brownish, its last joint very sliort aticl

 slenclL"r. i[1'rothorax xvicler tlian long, liLvith E,Liis.les broacliy roi.itidecl,

}rellowislx green, xvith a blacl<ish meclian dorsai long'itudinal bancl;

 a s,roove j'i.ist iiiLs{cle the blacl<i.g.h ;nargin. i?XIeso- Ei.n(l itietti.tioturn

Nvl,tliL a distir:tct black U-shapeLl iiiarl<in.o` near the 1}iricl niarg'in.

ILeg's sleRclei', J'elloxvish, xvith a blacl< narroxv cross bat]cl at the distal

encl of femorca ; second t'arsal seL.o'ment v•ery shert (1?ig. 8, .tN). N]fiL7in.o.'s

.o.' ree-nish hyaline .rtncl clelicate ; v•eins yellox?LT ; Sc ends beÅíore die cQrd ;

in fore-wing four costa! crtoss-veins before tlie end of Sc ancl one l[)eyoncl,

irit lzLincl-winsr one- before ancl tliree beyoncl ; Cu,, oti f'ore•-xving very shoi't;

2.i"L of fore--xving l)raBcliecl ; anal field of hincl-xv-iBg narroxv, "rith tNvo

anal xreins (I{'ig. 8, I-I). fNbdon)en slender, sonae"rhat fiattenecl, xvit'h a

mecliati clorsal broacl darl< stripe xxrhich extends to the eighth tei`s.ite;

cerci nearly as long as bocly, yellowisli, compcsed of io j'oints.

    AIale: Ninth tei•g.ite emarginat6 behincl, in which the tip of the

sutpra-anal process fits;tenth ters,.rite broaclly cleft ancl etach side xvith loi-]g'

hairs ; supra-E}nal process recLirved, slencler ; subanal lobes unnioclified ;

ninth abcloininal sternite soniexvhat produced behincl (-I ig. 8, I),

    Female : IEis.hth abclominal sternite procluced into a broacl stibg'enital

l]late xvliLich is roi.uiided behlitcl .aiicl covct's fi.illy ha'l.Åí of the i:iintlit sternite

(Fig. 8, J)•

    1 .ength to tip of xi'inL/as J3 nini. in niale, i`; iuin. iti fei-nale; of body,

t).s nini. i.n n}ale, io.s nini. iri feincftle; ot' anteiin."e, 6i]in]. in n]ale,

7.s l]11al. ill fe;]lale; o'ti cel"ci, s llllll.

    IT.ocalt'kics: B6goyE-zawa (igoom. aboxÅé, sea level), on so-cal(Åëcl

``  llX./Tortlit JapatLese ..tSLIps" (Isr... I"i,NN•gsTil, x`Ni.is.ust 6, ie.2S).

    .']Nv7.:3vn.LPIi• : Bc.)cly depressecl (Plate XXI[XL7', I?ist. 3). ILIeE c-l bi"o"rn, nearlsr

as xvicle as protho'iax ancl xx;i{'h three ocelli ; a blacl< area E niong' the ocell{ ancl

a square clarl< iptarkln.,<,,T in front of the forenaost oc.reltus Es seen in t'li'.'. imago

tare also present. .EX.ntenncfyt} broxvtiL ancl composed oi] less than so joints.

[Protliorax xxrif.ler than loi"ig, angles youri[lthcZ, xvitlL a n3e(:lian dtorsal blcacl<

stripe in full-g"roxvn nyniph ; front iaaarg'in a"fnied xvitli Iong set.ar.. AIeso-•



                ,S7u(xl'cs o7z llie .g7o724f7iZ's Q/faXa72. ii7

aiitd nrtetat/1iorL7-Lx xrer.xr brot-}cl, xvith i'o}iiit{lecl later.al mac.rgins ; iiit fi.ill-s,roiLvi"L

n}vniph tt'-$liapecl niarl<in.,f.r Las in tlie iniago are present. Abdonien

bro'Nvn, ventral paler; witl} a nieclian dorsai broatl darl< sti'ipe on i--7

se.(.,'ments; cerci broxvn ancl com}i>o- secl of i8 joint's,

    iX.Iottth--parts both in the inaago ancl the ny,mph ai`e shown in 'l'ext-•

IFi.o'. 8: l?), C, D, E, l? ancl G. I'.Ebrum short ancl broaci,, clotl}ecl with

loirig' hairs. I•XIiandibles in the n)'inph siaiall iki)iit xxTitliL coniparativel.x' strong'

teeth, n]olar not cleveloped; in the imag'o Nrersr small and, xveak. C+losstfe

of labiuni ruclinien`L'ary, lastjoint oflabial palpi very flender. .Last niax. il'lai-y

palpus in the nyniph very sniall and slender (Irig. 8, IIF"), in the iniEgo it

is nauch sleRderer a- ncl shorter (I?i.o.-. 8, Ctl); tip of laciRia arnied xvilh a

siiigle denticle (Fig. 8, F.).

    I.eiag.'tih of body in t'ull-.,o..'yoxvn n-vnil)h ii nin].; of Ei.nteiii:ia s nini.;

of ce'rci 4mll], '
    LSeven nyniplis xverc brous,ht by li [i". I<. IfAiANisHi togethei" xvith the

iinaglnes. abcxr•e nientioned. Accorcling to hini xvho stucl iecl cai-eCLully its.

ecology in t'l}at locality, the, en'ier...o'ence occnrs at the be.{}'innkigg oE fNug'ust.

Tliis s.pecles ascencls the "North Japcftnese xPLIps" to 2ooom. .above seEt

level, thou.e.'h it has not' 1)eon cauf.fht iti the loxvlancls.

             8 (7iE.n.7ts: Peltoperla tt'!iEm{ixif, igos.

    I<ILtxptk.Ei< (igi2, p. i2s) found a nexv forni in I'I. S.xu'rE!<'s I-"oy--

mosan collections and nanaecl it /'clloXei'la fo7'mosa•'n.a., as t'Iiis pgenus has.

not >'et been recorcled from Jac.pan proper. [[ de$cribe here the folloxvin,.o'

nexv PelXoPerla ancl two nyniphs both froni Japan ancl !;ormosa, thoug'h

yet not'hing is cle,ftr about their life-histories. xeN.s for tlie habitat of tlie.

nymplis of .ti lcltoLPerla, accorcUnsr to NEF..Di-it"if (igo:), p. !o8), they are

fo.uirid in the ÅéTirtited St'ates `` caniong cleacl leaN]es in a spring.'-fed brook ''

ancl " are ofi x'ery untisual appearance ". (ITI,tx?xAfAN (igi2, p, sg) talso

ni.entions that ]}is. .2[?cllo?Serla-Byn-ph xvas "tal<en froni a spring-fed rill ".

The nyniphs cl•.-."scriber.l in the folloxving pa.cres xveye collected equall}r froni

such situations. The characteristics of the mouth-parts of the nyiiiphs
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of 2PelloPerla rather approach the Nemouridee and Capniidce than those

of the other nymphs of the Perlidee : mandible has well preserved molar,

and the last palpal joint of both labium and maxilla is as thick as the

proximal. The relative length of the three tarsal joints show the typical

form of the Perlida). GMs are present on the coxee of the legs only,

and no thoracic nor anal gills at all, These important characteristics will

be dealt with in more detail later on.

                  Peltoperla japonica, sp. nov.

                . (7izxl-L77g2tre g)•

    Body stocky. Itlead narrower than prothorax, brownish, retracted

under the front of prothorax; txvo large ocelli, as far from the eyes as

from each other ; antennEe longer than body, brownish and darker toward

tip, composed of about 4o joints ; palpi broxvnish. Prothorax niuch wider

than long, quadran.crular, xvith front and hind an.crles rounded, blackish

brown, surface irregularly rugose. Legs brownish; tarsus darker, the
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                 Text-figure g. PeltoPetla 7'ctPont'ca, sp. nov.
       A. Wingi. B. Tarsus of right third Ieg, Å~2s. C. Mandible, Å~6o. D.
         IIaxilla, Å~2r/. E. Female genital part and cerci, ventral view, Å~ls.

first two joints very short, subequal, these tsvo combined nearly iir2 as

long as the third (Fig. g, B); femur with a black narrow band at

the end. XVings sub-hyaline, somewhat brownish infuscated; venation
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heaxr•y, sepia-brown, Sc encls before tlie cord, xvith atbout i6 costal

cross-veins in diLe fore-wii"tg,s a.ncl 6 in {1Le hiiTLd-sL",7ii'igs; 1iLiiitcl-wiiJtgs xN7i{h

ta large antai field (Fig. g, ieX.). Abilomen depressed, broad, blacl<ish

bro"rn, .the firs.t three seg'tne.nts very .sliort; cerci slioter than tl}e

width of prothor.ix, thicl<, yelloxv and coniir)osed of io hairy joints.

I'Iincl naar..o'ln of t.1}e eighth abdominal sternite procluced into a shoi't

narrow rouncled subgenital plate as s.hown in Text-fig. g, IE.

    .1'.ength to tip of wins,s is mm. ; cf }ooclvv 8 mm. ; o'f anteRn.re, g nim,

r-Iolotype : a female. A.[ale unkRown.

    f..ocaliit: A. specitnen svas tal<en by .AIr. I<. kTtxix'isf{i on iXtlay

2o, ig28, on a niountain [-)t the frontier oÅí Provs, of Atlino and Omi

(ca. iooom, above sea level).

     It is to be notecl that in this l}ell)6erl(x the prothorax is not much

ivider than the liead, nor are tlie front angles so sharply or ntkrrowly

rounded as described in INiz•EDiitx"fls liN/Ionographi). C.I'he characteristics of

the inouth-parts shoxv niore typical form of the I'erlidt:e (Fi..o'. g, C cand

D) tlian in those of the n)rmphs of l'('lloPerla whicl} rather approach

the types of the next family l,>NiemoRrkl,re. as mentioned on later pages.

                   Pertoperla sp. At.a,nipli Aio. f.

              (l)lale klVxYlf•: I2.'cr. 2 and 7lext-fi.gip7'e io).

    I<emarl<ably broEtd ancl somewhat fiattenecl nymph. I'3ocl)r roacii-

Iike in Åíorm ancl covered xvith soft sericeous hairs (:['ext-fig. io, A).

.I-liead ver-v short, nearly i/-, as xvicle as prc,notun], bent doxx'iitNvard,

blacl<lsh brown in coloui". Eyes comp.aratively lars,e; two $mall oceili.

AntennE.e stroris,, nearly i12 as lon.,o.' as body, brosvn JTellc}w, tapering

distally and coinposecl of .about g.o joints. I)ronotum deep blackish

broxvn, mayginai portion bi`oxxrn; front marg'in excavated, antero-lateral

angles excised, lateral niarsrlns round, somexvhat arched above and dorsal

stirface coverecl with ininute yellow hairs atid niar.crins spinulic tecl. A{{eso-

and nietanotuna si!nilar iri forni anc'l co!our as in p.yonotuni, the foi'nier

    J) NEEDikx"i at]d Ci.xr,sE.N (ig25) pp. 48 anc! i65.



I2o lylAsuzo USNo :-
slightly wicler than pronotuin and the latter remarl<ably excised at the

postero-lateral at]gles, Abrlomen long, somewhat cylindrical, ventral

side flattened; each abdorninal tergite arched above, its hind margin

arrned with uniserial short spinules. The tenth tergite is trian.Qiilar and

tongue-shaped in dorsal view.
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            Text-figure Io. Peltol>erl(z sP. No. i.

A. General view of nymph, Å~4. B. Labrum, Å~2o. C. )Iandible, Å~25.
D. and E, Maxilla, Å~2o. F. Labium, Å~2o. G. Rigl]thind-1%cr, Å~8. Er.

Tarsur., xl6: I. Coxal gilis' on right fore-Ieg, Å~i2. J. Cercus, XI6.

    Mouth-parts are shown in Text-fig, io:B, C, D, IE and IF. I.abrum

hairy, quadrangular, distal marg-in rouncl and excavated at the middle.

IIandible broarj, canines snial1, molar with well developed biting surface.

A'Iaxilla strong; lacinia triangular, arnied xvith a large ancl a slender

tubercle as well as a series of spines on the intier margin; disti.cralea

broafJ, longer than lacinia, tip hairy; maxillary palpus a little longer

than lacinia, its last joint nearly as tliick as the others and niinutely

spinulatecl. I.abium with large and broad mentum; .crlossee sl{ghtly

shorter than paraglosstre ; labial pa{pus three-joi'nted, sli.crhtly shorter
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:iiffiSerP`a(.E[Cii/r.10iSo"F'IFi)tS. IaSt jOiiit EiS thiCl< as the btsal one and son]exvhat

    ILegs ratl}eir st:ron.o', blEcl<ish broxvn, tarsus only yelloxvish l)roxvn ;

cach fet,nur covei'ed xvith a fexxr series of {Iine spini.iles Ext 21Jo froii.it the

ba, se (Fi.o'. io, Ci); tibiee ancl tarsi slender ancl fnibriated "'ith kairs on

the externitl niErg'in; the first txvo tarsa! .ges,nienls very short (It"ig-. io,

I-I); cletxvs cuza'ed ancl poiBtecl, xvithout any teeth. C•erci short, E})out

2!3 as lonso-' as body, composed of lc'ss thcn 2o-join'ts, several basal joints

rather robust ancl taperin.cr rapie"ly t'o. 'xx'arcl tip; e.ach joint E'ti"nied xvith a

1'ing,' (Åí 111illutc' sl)illtlles. .
    N..'o tl}oracic nor anal g'ills at all, T"ro xvhite pointed clavatÅë .gi11-

filcftnients present upon the coxa of eo.{ii leg', but xvitl}out any plcural

.eills on the inetasternitei).

    I'.ellg'tll oii boc]y II.smm.; of tlllLt't'mlEe ccrl.. smm,; of cerci 411111].

    f.oc.r?li'li2"s ; t'X n},iMph xxras founcl aniong n]ixecl n';ateriais collected

l.)y l<tyxvAMui<.N, "Ni'oi<ouci{l ancl irlNkr,Tu;<.s. on LA{ay I6, ig2"i", in Ei. siitialt

t'o.rrent of .about 2ni. xvkle on 1.YIt. I<iso-I<omagaclake at about T3oo m.

about sea level, [Prov. of .{.}hii']ano. Three young' i}ympl]s of the ,sanie

form x/rere collected by n]yself at the encl o.f .tN- ugust, ig28, in <a small

birook at I)orogaw•a, IP. rox'. of \amato.

    Tlils. nymph seems to bel.o.nsr to tlie prececlii'tg $t'onefly /)elloPc7't{.(x

1?pt?o1212/a fl`olll v-[ 1`ious fc]atu14es., tho[lg'll the tillle of elllei'.c.)`ellce llEls. 11ot yet

ascertakaed in the fielcls, '

                  Peltoperla sp, Afl•3'muPlz .iNJ'o. 2.

                     (Te.xt-fi• .o?tres ll aiz(l i-o).

                     VjL'N'O <i92S), pp. 2I9-22J", I IIg,T.

    Xrery siniilar to the tr<)regoing' nyinpl} in .o'eneral .for.ni, but ('he bocl>'

niore flcattenecl, broaf.ler, la"eral niargiris of each notuni rounderer, ancl

xvitlL oiitly E} single cox. al .o..'ill. .Tt is I)o: sible tJo scy tltat t'hl.g. is ac inore

'"  "ww l> I.1•;s'rAGIu' <l927},' p, SO•
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typical nymph of .PeltoPerla in form and structure than the prececling.

    Body broacl an:l roach-like in forn]. Head short and broad, bent

downward, brown, marked xvith a pair of light round spots and of dark

linear markings in front of the ocelli; e}'es very large ancl rouncl; two

large ocelli. AntennEn rather stron..cr, }relloxv, a little shorter than half

the body, coniposed of aboiit .sojoints; severa! basal joints rather robust

ancl tapering abruptly.

    Pronotum large, hincl margiri wider than front, lateral niargins

round, anterior margin slightly excavateC, antero-lateral arigles slightly

i•fi

        Text-figure u.
     Nymph of PeltoPei'la sp.
          No. 2. Å~8.
              (UENo ig: 8).

    I.egs very short, yell)"r,

flattened, frin.cred with uniserial

and tarsus more slender;

as long as body, ..crrayish-yellow,

joint arniec.l on the dorsal

but on the ventral side these

like ones.

  excisecl, postero-lateral angles broarJly

  rounded; paired series of spinules present

  near the anterior margin; g'rayish brown

  and marked xvith irregular dark markings

  as shoxvn in Fig. 8, Meso- and metanotum

  alniost similar in shape aiid colour as in

  p,ronotum, but with niore excavated pos-

  terior margins. Abclomen short, broad and

  slightly arched above, somewhat flattened

  ventrally and broadest across the fifth

  segment, then gradually tapering behind;

  the tenth tergite triangular in dorsal view

  and pointed at the distal end as in the

  preceding l['. sLfO. NTo. i, Each abclominal

  terg-ite .crrayish brosvn in colour, n':arked

  with three large spots except the tenth

  and closely covered with fine hairs.

     spinulated; femur exceecl.ingly broad,

    long hairs on the external margin ; tibia

tarsa! claws coniparatively small. Cerci 2/3

      composecl of about so joints; each

 side xvith a ring of fine spinules and seta},

  spinule's are raplaced xvith long' flat scale-
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              Text-figure i2. The mouth-parts, Ie.a and
                        same nymph in Fig. il.
              .A. Labrum, Å~25. B. ]NIandible, Å~42. C.
              Å~2s. D. I.abium, Å~6o. E. Right midlqstr,
              Cetcus, Å~6o, left in dorsal ancl right in

    The mouth-parts in this nymph are more
formi) than to the foregoing- Japanese one in

in ]Fig. ii: A, B, C and D. Labrum
antero-lateral arigles rounded aTid

mar.o.'in slightly excavated and fringed with

iMatidibles sTmall but robust, canines small,

of maxilla small, triangular, arnied with two

sixfpines on the inner marg'm; basigalea

distally and exceeds the tip of lacinia;

and its last joint somewhat slenderer than

and broad; glossEe slightly shorter 'than

    1> LEsTAGE, loc. cit., p. 8g.

                Slitcblas on llie Sloneflies offaPa7z.

    NTo anal .qills at all. The coxa of each leg has a

clavate gill-filament, and there is no pleural gM on the

as in the preceding Nymph ]XTo. i.

                       .A
                                     'i
          JEv •,...l]r 'xk,,,,. f'ttll)l,/riXx ,x,,,,' ..P". c.

            ' " . ..,,it'::,ti",tt,,,'t,/s/g,k,s-i/Q-,ti.2, N '
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  of

Å~8.

 ied

iiiliE

         I23

xvh{te poiinted

 metasternum

         cerc"s the

             ]LVIaxilta,
                F.
         vential vie"T.

            all to the European

         manv features as shown
      broacl, narrower proximall}r,

fimbriated xvith lon.cr setEe, distal

         a senes of short setrfe.

    molar well developed. I.acinia

         large detiticles and about

        large, distigalea narrower

maxillary palpus longer than lacinia

       the others, T.abium short

     paraglossa) which are oval in
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sha.pc}, both closely covercd "ritl} 'fiJrta spini.iles .ftiLtl frin..e,'ecl xvith lon.o"

setcre. o.n extetiiLal in.argiirts; 1,abial pah-)us. sc,arcely• reachitrig' the distaL.i ei'tcl

of paragloss:-e, the last joint bein.o' the lon..o'cst.

         ILenfgth of l.)ccly in niui. ......•..••.•..6.o 7.0 7.5 S•:S {1]•O

         I"enr.vth of ,antennte in mni.,...........- 3.0 3.0 3.2• Ll.(

         I.enf.Jt'h Qf cerci in mm. ..,.........•••4.0 - S.O 4•5 -

    f..ocaliZ.p: I liave examinecl fiv-e speciniens xvhich xvere collectecl by

i?N'Iti. I<. 'rAKiN• i-i,xs:-ii on Oc.to.ber i7, }g2',"•, in a ra}/ icl-tfloxvin..o' brool< at

-(LJ'rai in Ioirmos.a.

    The diffei"ences in the txvo n.vmpl]s c)t' 2)elXoLl6erla here describecl ai'e

shaxvii in the folloxving'r table.

1i'eatures

Loca}ities

i'. T]achetil {Til}
         .s

2. I-Iond

3. 'rho;'ax

'1• L(]ls'b'

Lv/ . xXbc]olM`rn

(). Ceycl

I<iso, I'!ov. of .Shinano

2 krill-filan]onts on coxa of
 esich te'r
      n

X'ery small, blacl{ish l)rowll

bi'oacl, Ilat, enltu'g,ed ln xs'ln,(.T,-

 sl}ape, withou.t markinrg,s

rather lon/.T; femortt not
 pa}'ticultu'ly l)road

do]'suni of eacli segniant
 xvithoat       ]narl<ines
           t:

composed of litt]c joints

(Jr;ig in l;onnosa

I {TI}1-fikiinenL' on
  b- et}ch ]e{r
      ,)

coxa ol'

Comp.fLi'atively
 isk yellow

lnys,e} g.sl'ay-

brotid, n)ai'/.rins )otiudecl,

 mtirl<gn')'.s
      t:

Nvitli

ynther shert ; l'enioi:}
 spicueti'i}y broad

c(/m-

cloi'smn of each segn}c'nt Nvltli

 3 light spots

coinposed of a.s
 jOilltS

lll:1]IY tts i)o

               Appenclix to f. Fa7ni.Z.i': PerZid{e.

                q, Gen2ts: Scopura,i) ..o'en. nov.

    'j"his nexv s,enus is basecl upcn a nly'n]ph of unique characters. as

describecl in the folloxvin.og patt,'es.

    (1]eno!.;}'75e: Scopura longa (loc. T.ake rlbwafla),

    i) Fot this n(:w generic nani..., ll nnunuth indebted to l"rofessor Dr. .I,x.ifEs G. IX'{•;m)u,s.xf,
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                    Scopura longa, sp. nov.

          (.Pt'ale X!YII7i Fig. i; Texl-L71,giti'es i3 antzl J4)•

    'Body lar..cre, remarkably elongated, cylindrical, dark .qreenish brown

in colour. Head short and much narrower than prothorax ; occipital part

xvith distinct dark markings (Fig. i3, .A.) ; eyes moderate ; three indistinct

ocelli, hincl ocelli widest apart; anteniia strong, awl-shaped, tapering

rapidly toward the tip, bare, deep broxvn. Pronotum prominent (Fig.
i3, A), nearly txvice as wide as long, rectangular, 'ivith the ant,erior and

    , /'ki ,. $-wa ,., ll' Etsi$ Åéx,x>
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       A. General
       E. AIaxilla,
       H. Posterior

posterlor margms

excised and pointed

of regular beatiful

notuni also well
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   Text-figtire I3. ScoPura
view, Å~2yi" B. Labruin, Å~32. C

 Å~32. E LabiLun, Å~32. G. TVa]'sus
  margin of abdominal teigite,
             v]ew, Å~5)'•

 somewhat excavated,

   at the antero-lateral

  dark markings as in Fig.

developecl but shorter than
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     IIouth-parts are sl}own in Text-fig. i3: B, C, ID, F. and F.

ILabrum qucxdrangular, nearly twice as wicle as long, xvith tke cantero-lateral

angles rounde{fi, frontal margin closely fringed with short hairs ancl on

the upper surface covered "Tith lon..cr hairs. A,Iandible broacl, stout, xvlth

txvo iai'.oge external ccanines; molcar s. niall b"at well preserv-ed type. Lacinia

of maxllla possepses tNvo internal spines ; g'alea kt rg'.'e an{l broaa, siightly

extending beyoncl the tip of lacinla ancl proNidecl with a fexv papilla--lil<e

set.re oti the stunmit; tlte fourtliL joint of Ricaxiliar>r pah)us $1iorter than

the third, the terminal one tlae lons.est ancl as thicl< as th-e pro.ximal.

CTIossai) and parag'losstÅé- of labium xrery sniall, tlie former iiearly as long,

as the latter; labial palpus a little lon.o.'er tlian payaglossse and its last

joiiiit as tiiticl< as ancl nearly txvice as lons,' as thLas second.

     r..e..o's strong ; each joint -Nvitliout externc1 long' frieges but xvith short

set-e only ; the first txvo tarsal segnients very short, tlie second of which

being shorter than the first, these two together about ifo" as Iong as t'he

thircl (Fig. i3, G); ta!'sal cla'svs smali, curved ancl pointed.

    flbclomen remarl<ably elongatecl, cylinclrical, not exceeclii'igly taperin..o'

behincl (Fig. i3, A) ancl darl< ..oreenish brown in colour. Dorsuin of

each se,cr,ment markecl with a pair of lis,ht irregular stripes clivergin.cr

ariteriorly andl als(> with a pair of smalt black spots on the niedian line,

and covered xsrith sparse nikLute spinules. I-Iiiricit marg'in of each abdomiiiLal

ter,(.rite ckrmed with a series of flat minute spines (Fig. i 3, III). Of all se..o,"ments,

the ninth is longrer thckn the prececling ei.o"ht; the tenth with a narrow

transverse chitinous plate on the hind nicar.c'in. Subanal lobes pyolong'ecl

in conspicuous tusk-like chitinous projections close to the uiiderside of

each cercus (IiHig, i`r, iAL. and I[)). NTo nyinphs with such prominent

projections of subanal lobes.have never appeared in the literature of

stoneflies, so far as I 1<noxxr. .Svpra-anal process. rounded (Fi.o,J. g., xe!, s).

There is a unique development of a rosette of xx•'hite glEl-filanients around

the tenth abclominal segment. Of th{s rosette, seven gill--tufts ic re it rran.cred

oti the diorsal half as in IF. ig. i4: .tX, B, C ancl D. This roset.te is, when

the insec,t is aliN'e, able to draxvn into the ninth abcloniin.al seg.'nnent. INTo

thoracic s.ills at ail,
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          [['ext-fi6crure i4. .tinal portion of the same nyrr]ph as in Fig. i3.

          A. Lateral view, B. Anal view, C. Dorsal view, D. Ventral
          view (Å~io>. X. Tenth terglte, S. Supra-anal ps'ocess, sb. Subanal
                 lobe with a tusk-like projection, c. Cercus.

    Cerci very short, about i14 as long as body, strong, thick, tapering

rapidly toxvard tip; each joint provicled with a ring of short and long

spinules (Fig. itT, A and C).

    Length of body 22,4mm.; of antennce 7mni.; of cerci 4mm.

    Type : A nymph. Paratypes : three young nyniphs from the same

locality.

    Uabi'lals, etc.: This striking nymph was first discovered by

Professor T. KAwAMuRA and the writer in the middle of July, ig2s, in
a smalr inlet s{ream of Lake Towada (latitude 4o"2s'N), Prov. of Rikuchu,

This stream is about im. wide and fiowing beneath dense .crrowths of

saxifrage .Z?o.ofo.o'ersiit PoaloPli:rlla. One well-grown (more than 22mm.

Iong) and three young nymphs (merely 7mm. Iong) were taken from

that place together with weJl-grown nymphs of Mayflies ZiPthe7/zera and
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Bae"!tst) and al.so a lazz;•a of s.iant cranefly. '1"iiis nyniph is very sluggish

ancl has its haioitat in the tindersiclLrza of inosses ancl cleac.l leaxires aniong"

the stones in that stream.

    I hax'e exEininecl !nore spsciniens "'hicli xvere collected froiu the

folloxving localit'ies : .EX. niotuittaiti brool< on iiXIt. I'Iaclitibi.isu" (ig2o iii. a. s. I.),

I)rov. of Sliinaiiio(I-l. Isr,.Iyoz,"vA, Juiie is, Kg2,s); ELii oi.itlet toii'eiit of EL

sniall lake, " N•C)s,a-il<e" (2'f'oo ni. .a, ,g.l,), on Il/[t'. IirLiso-1<onia..o'aflal<e

(HI. Et'oi<ovci-ii, June, ig2"f'); Nezu near Uc'i.cla, i)rov. of Shinano (.S.

I<oizu?•,fi, f"t.tig., Tg28) ; on INJft. Shiroi.m]a 2tiacl 'll'sllrtigi, ZL`'roxr. of SlLiirtano,

high up 'to betxveen igoo-26oo ni. abovc sec't level, I)rov•. of Sliinano

(I<. f"i"xNisHi, .cXu.o'., ig28) ; I'Iapp6-il<e (2ioo m. a. s. 1.), i'rov. of Shinano

(I<. IX•IiMuRA, .LXtug., ig28).

    ]/-Iaving' ha[l a, n opportun;,ty of xrisiting the seconcl iianiecl locality at

tlite begrinnin.cr, oii t"Lu.o,.'ust, ig28, ancl collectinsr c,ayeliully there and its

neigliLboi.irk/ig torrents, I foa.tnd that there xvere nunieroi/is nymplis oii the

same sii)ecies creeping slowly on the sancl beds or the unclerside of

submergecl granite stones. 'rhe tenipercature of the xvate-rill tliQse torrents

xv'as quite loxv-as colcl as 3"C at niicldtxy, because it fioxvs out Eroiii

the `snoxv-couloir' ii} t'he upper valleys. Froni above--inentioned clistri-

bution, it is possible to sEy that this nynui}1t is aiit aipine cold xiLTater

forni airLcl the loxver liniit] of its altiti.idii:ial distribtition ii"i the IJ)irov, of

Sl}inano (IEt'itudes 3s03o'-36e4o'N) is about igoom. above sea level.

    fx'e•nia7'l's : So fLir as I ain c xvEive, such an att]ractlve nynipl} xvhich

possesses a unicv.ie rosette of gill-•tufts xc round the .'xnus appears in Tir.L--

it',i.i<D' s av'ticles oiTtly2). t'X..ccorcliiLg to hirn, such a clitaracter is peculiar

t'o the nyniph of his iLeptoptrliclcre:") vgh;,ch is clistrlbuted in the Southern

tropical re.,c.rions. (:)n the othe.r hancl, the n+xrn-ipli xvi{h such a 1)roniinent

pronotuni s`:'orns to be, liinitecl to {h:' n.vniph ot' ti)leroiza•rc.i,s'), so fay as

! i<noi,v, which, lio]Litr•ever, diff. ers f.roin the present tiyniph by tl}e presencc

    i) UE.No <Ig28),-Some Japt}neh'e "faylly Nymphs.- iKrem. Cel]. S(rL, l<yoto Imp. Vrniv.,
Ser. B, Vol. IV, No. i. Art 2, pp. 22 and so.
    2> Ic}2t, p. 37 and Ig26, p. Ir8.
    3> On this fe.n]ily, see the reniai'ks oE 7;tl?cx.o7'x:ibo/)Xer.i,s itils,ri"ct (p. iso).

    4) iNTicrr:)HA}t (Igi8>, p. 88tt, ]I"lg. I3s6.
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of " s,ills upon tihe first two segn]ents of abdomen "i). There are still other

important cliareLcters in the n'iouth-parts. The niandible, as clescrlbed

alreecly, is of tlie well preserv•ed type, tl}e niol-cr not reducecl to laniinac

as in the Perlidi:-te. 'l'lie labiuni is clso of the svell preservecl type as in

the nymphs of the other genera of the j[71z;ILp.dl].p7/d, the palpi being com-•

posed of short ancl thick joints, tlie lckst one bein.cr as thicl< as tlie ot'hers.

Such things cit n be seen ln the mtaxillary paZpi too. xlX.ccording to TmL-

YARD's Tabie (ig2i, p. 3g), as it seems to .b"Lt basecl chiefly upon the

atluZt characters, it m.ay be saicl that the present nyniph slioxvs sonr•e

archaic characters. From these iniportEnt charcteristics, ,I tool< this

Rymph as of a new .crenus, though its aclult stage lias not yet been
completely ascertained. To my reg'ret, it is clifltcult for m{l) to determine

at present the syst'enictic posit'ion of this g'enus, oxvingr to the lacl< of the

literature ai/icl havin.,o." been unable to, exanaiiie it's venat'ion. I[t may be,

however, later prove itself to be a member o'E the I.eptoperlid.re or its

aliies, ancl appeal to us "Tith cftn interesting consicleratioR to rega/'cl to

.c.reographical clistribution.

    The life kistory oÅí this neNv insect is, as inent'ioned alreaclsr, Rot

very clear. I have recently, however, seen a curious wing,less stonefly

xvhich, froni vcirious features, seems to be thc in]ago of this nynaph. It

was fo"ncl in the middie of Octol)er, ig28, by ilXglr. I<.. ]'BrANisig who

had carefully obsei'iLTecl tliLis nymph in its habitat at Tsurugi-•zaxva,

north of A,It. Tateyama (ca. 23oo m, above sea level), IProv. of Etchu.

Jf that be really an iniagro, the occurrence of siich an apteral forin is a

very queer circunastance in the Plecoptera. A brief description of this

insect is a(lclecl belloxv.

    Body stocl<y. I:{ead broacl, bro"'nish yelloxv, occipital part wi{h clai'l<

distinct niar"l<ins,s ; palpi .o'rayisli yelloxv ; antenncÅé longer than the helf of

bocly, sub-nioniliforni, recl-brown and coipposecl of 32-joiBts. I)ronotiun

xvicler tlian lons,, rectang'ular, ftont ancl hincl n]argins nearly strcai.c.rht',

lateral inarf)"ins sonie"rhat ]'ouncl, an,.e,'les rounci,erJ, surface sliglitly rugose

    i) NEEr,D}iA"f, lcc. cit,, p. 885. I l)ave not yet founcl the nyn)ph whlch is ider]tical "'ith

tine forin of 2Dtenoi"tncJ,s.
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ancl without 1itairs, l)roxvn except the >relloxv Iateral portions. i7)sdeso- a{ad

nietanotuni a little wider than pronotuni. Leg's yello"r ; the first two

tarsEl seg'ments combiRed shorter thaR the thircl. Abdonaen broacl, dai'l<

brown; cerci recl-broxvn, compose{l oÅí i2-joints. N•o anal gill-filan?ents

or prominent projections of smbcanal lobes as seen in the nymph are

present. ILens,th of 1)ociy; i.i nim.; ef antennE g nim.; of cerci 3.,s mm.

                    /Z .Pav2zlJi: Nemouridae.

              io. Genzts: Nemoura ILA'ri<ELLLE, i7g6.

    LJncler the present genus some IEuropean "rorl<ers reco.c}'nize fotu"

sub..o'enera : .P7'oXo7iemo2t7'a Is'.EMp"ry, AmPhz'7iem.o7i:7'a P"s, Aremoidra s,

str. anC! ATem.u7tella I<E"fpNy. In our fauRic, Oi<A"{oz'o (ig22, p. 2o) hics

also recogtiizecl the former three subgenera under whic-h he has enumerated

i7 Japanese species of aclult fotms. .R.ecently, oR the contrary,

NTEEDi-iA"! ancl CLAssEN (ig2,s, p. ig8) have treated alt tlie 1ptTortk A. me-

rican species as ef the same genus zNleneo2g7'a s, str., " particuiarly because

the in3mature stag`es of. only a fetxr species are 1<nown." In the present

worl<, however, I[ adopt kere these subgenera cas it seems to me to be

niore convenient, at 1.east for gi'ouping of the nyniphal Åíot'ms.

    As for the cercl of tlie nymplis, TiLLN'Ai<D (ig2i, p. 37) xxrrites

that `` in the NTeniouriclEe, these processes are reclucecl, both in larva ancl

imas,o, to a sing'le joint," but, so far as known tc me, at least in tlie

nymphs of Japanese xlXienzoura as i.n the i!lustt'ations of European authors,

possess inanyjointed lonsr cerci ancl not reduced to a sins.le joint.

                        /sTe.v lo Xli,e A•rJ,mPhs.

!. XVitl} a pair of f.rills on the undersicle of prothorax...............,..2.

     XVithout gilIs on prothorczx........,.........,........,subs,'en, -"re7iiouf'a.

2. NVith two tufts of about ten s,ill-filainents oi{ 1)otlL sides ............

    •••••••••••••••••••••••••••••••••••••••.,,...••...,... subg"en. AmP/u'nemoz"7'a.

     XVith three long' clicvate white gills on both sicles..........,.......,••

    ..........,...................,,,.....,..................subgori. /)7'ol'onenioibra.
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         Nemoura NpmnPk, At'o. i (Amphinemoura sp.). •

                         (Texl-7fgztre is).

    A small dark brown nymph. Head slightly narrower than prothorax,

hind margin broad and round ; antennee filiform, .qradually tapering, yellow-

ish. Prothorrax wider than long, quadrangular, somewhat arched above,

lateral margins slightly convex, angles rounded and beset with fine setee.
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labial palpi not beyond the tip of paraglossee, with the last joint broad

and ovate. Labnun well developed.

    Abdomen dark brown, ventral yellowish; tenth abdominal tergite

with broadly rounded hind niargin;; subanal lobes triangular. Cerci long

and rather robust.

    IFour tufts composed of from 8 to i2 white filamentous gills are

present on the ventral side of prothorax in front of the coxee of fore-

legs. No other type of .of11s present.

    Length of body gmm,; of antennee smm.; of oerci 6.s mni.

    Localil:3,.' i4 specimens were collected by Mr. M. MocmzuKi in

March, rgi8, in a small stream at Higashiyama in Ky6to.

          Nemour.a NymPli, IVo. 2 (Protonernoura sp.).

                         (Texe-71gzt•f'e i6).

    In alcoholic speciinens, bo.dy, legs, antennee and cerci are all

srellowish brown. NVing-cases blacl<ish, A pair of thoracic gills of three

                        short white gill-filaments are present on the
      !A :,.

              'e-da4"-.7       A

      Text-fi,nire
 Ventral view of the prothorax
 of IV7amoura (Protonemoum)
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yellowish. Prothorax xvider than long, an.crles rounded, its mar..crins

armecl with bristles of varying length (Fi.cr. i7, B). Legs rather stout;

the first tarsal segnient slightly shorter than the third, the middle very short.

N,ymphal wings show the typical venation of the genus ATenio2tra ([Fi..cr.

i7, D and E).
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            Text-figure i7. IVTenzoftra (Aremo2tra) sp. Nymphal form.
       A. General view, Å~4. B and C. Protl]oi'ax in dorsal and velltral vie"',
       xi6. D and E Nymphahvings, xso. E Right hind-le.cr, Å~i6. G.
         Vential view of anal portion, Å~2o. H. Cerci in dorsal view, Å~2o.

    Abdomen short and cylindrical; tenth abdominal tergite broadly

rounded behind; subanal lobes short and triangular. Cerci longer than

body, each joint arrned with long setee which increase in length in

several distal joints, No type of thoracic gills are present.

    Alouth-parts are siniilar to those of the preceding AnePlzinemo2sra.

    Length of body 7mm.; of anteima] 8.s mm.; of cerci 8mm,
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. !t is to be noted tliat both antennEe a!kcl cercl of the present form

are longer than the bocly.

    .Z]oca2z7.:;': 1'.al<e 1)oxvacla, I)rov. of Il<ik•uchfi in nortliern Japan

(I<AwAtyiuRA L9L' I.JtfiNo, [Yuly, ig2s). It xxrft,s found uncler a stone on the

wave-beaten shore of that lake.

            tt            Nemoura IVvvmPh, zVo, 4 (Nemoura sp.).

    This form is closely all{ecl te the precedin.cr one, but the prothorax

is quaclran.c.yular ancl its margin arniecl xvith short set.re replacing bristles

as in the forrner; the last tarsal segment of this forni is loiager than the

1 rst two tog"ether; cerci "'ithout sucl} long sette as iR the former. Irleacl

ancl bocly broxvn; legs, antem'iEe ancl cerci all yellowish brown.

    Len.o"th of bofly 7-g.s mm,; of antennEe ,s-7 mn}.; of cerci 6-7 mm.

    .Locali''X.i,r Njld<o", J.)roxr. of Shiinptsvl<e. [Five well-grown ancl one

sroung' nympl}s xvere collectecl by IProf. T. I<AxvAMui<A an[l ]Ntfr. S.

I<u'AGtxMr iR the micldle of M.rey, ig26, in a brook near "Si'umoto, ]XTikk6.

                   Nemoura gladiata, sp. nov.

                         (Te.vf-7flgure i8).

    S]encler brown stonefiies. I-Ieaf.1 brewn, wicler than prothorax ; three

ocelli, the hincl ocelli slig"htly closet`.to the eyes tha!i tvo eckck other; xvith

a cilepression betxveeR the hind ocelli; oc(.riput smootk; aiitenn.fe brox'xrR,

basal t"ro joints dark. 1'rothorax xvi(ler than long, narrowed behiticl,

x7Lrith aiiigles soraaewhat rouncled, surfac.e minutely rugose ; black"ish brown,

frolttal niargin black, in the male much dckrl<er. I.egs z`ather lon.cr, brown-

ish; t'he first tarsal sep.'ment sli..o'htly longer than the thircl, the seconcl

very short. NVifigs sub-hyaline ancl bro";nish infuscatecl ; xxritl} narroxv

enial field in tlie hirid-wings ; venation clistinct, brown, ancl quite agrees

with that of' /V, aTeL26ressa B,xNKs').

]YIale : Male genital parts .crreatly modified (I7i.o'. i8, A ancl IB). Sllbanal

    I) NF.Ep}iAM anCl CLtxssEt (Ig2.K), P3. 32, fig. 6,
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 produced into slender curved chitinous

greatly modifiecl as an accessory organ

xvith the underside verv much cltitinized

A

of fopan. i35
processes directed inwards ;

of reproduction, large band-

 and strontsly bent inward

                 Text-figure i8. A•Te' mourrz s'ladilrtct, sp. nov.

              A and B, AIale genital part, Å~2r) ; A. dorsal view, B.
              ventral view. C and D, Female genital part, Å~i8; C.
                      ventral vie"', D. dorsal view.

and ending in a sword-shaped process. Supra-anal process closely pressed

upon the terguni and much widened in a hincl membraneous part. Sub-

g'enital plate arises from hind end of eig-hth abdominal sternite, broad,

hairy, rapidly narrowed toward tip and with many transverse ridges

before the tip; ventral lobe about 3Is as long as stibgenital plate, and

two and half times as long as wide.

Female: Seventh abclominal sternite produced into a subgenital plate

xvhich is rounded posteriorly, reaching the middle of eighth sternite.

Anterior margi of ninth abdominal sternite somewhat produced anteriorly.

    },•fale, length to tip of wings ii mm.; of body 6,s mm.; of antenna)

3.smrri. Fetliale, length to tip of wings i2,s mm,; of body iQ.smm.;

of antennac 6.s mm
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I{olotype a male, allotype a female; paratype: a female

place. These specimens were collectecl by rvIr. I<. Ill•rANisHr

undergrowth at Suzul<adani in I<ibune, north of I<>'6to (Arlay

from sallle

ainon.cr the

2o, I927).
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         Text-figure Ig. Leuctra .?
General viesv, Å~io, B. IE[ead in do.sal
Mandible, xno. E. "IELyilla, XIIo.
            in dors,ftI and ventral

 Nymphal foin].

view, Å~2s. C.
F and G, Anal

vlew, Å~2S.

Labrum, xiro.
portion and cerci
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               fL (Seiz2ds: Leuctra S'fEpHE,Ns, i836.

                        Alv777Plz of Leuctra ?

                          (Text-L7flgu?'e fg)•

     xfY. naong.' many other stonefly nyinphs collecte6i by liXtlr. I<. I i:A,Nisiii

in a torrent on i"It. Tateyamck, i74o m. above sea level, :Prov. of IEtchfi,

my attention was ca!led to a single delicate one corresponding to the

g'enus f..62i.ck'a. in the alcoholic speciinen, body, ie.gs and antenna} are

paie yellowish, ancl, odclly, it pospesses neither eyes nor ocelli at all

(Ii]ig. ig, A ancl B). I 3ody elongatecl ; heacl nearly as wiqe as prothorax ;

antenn.re filiforni and neari.v half the body len,.e.'tli. 1)rothorax wifler tl]an

lon.cr, xviclenecl posteriorly, Il/.egs rather short, with scatterecl long set,re ;

the secopcl tarsal seg'naeiit fused with the first, so that the tarsus seems

to be two joints. "The characters of the mouth-parts, tliough I was Lmable

to stucly the labium, are of the typical L6ucl7a--nymph. ]'.abnmi tKvice

as wide as long, disC'al margin somewhat' concave, angles ro"ndecl ;

niandi.bles well developec], canines ancl inolar stron.cr ; niaxillai'y palpus

thicl<, nearly txvice as long- as lcftcinick ancl the last joint the lo;'J.o'est.

2()x.bdonaen cylindrical, not remarl<Ebly tciperin.o" toward the end ; the tenth

abdominal ter.(rite b: oaclly roun[lecl b.ahincl ; su"oanal lobes trlati..crular aiicl

pointecl ; cerci very long, each joint "'ith a fetv loiig setEe. .Length of body

6.5 llllll.; Of alltetlllEl} 3 111111.; Of Cer'Ci 5 111111.

             f2. Gemts: Taeniopteryx .Pic'rET, i84-v.

    Oi<tx"fo'ro (ig22, p. i2) recognizes three genera, namely, lt'liabdib-

Pl(7:.ivfv, 0bzPferp,.v and 7r,z?nzbPXerJ,x in Japan, but in my present

op,inion, they should all be better regarcled as sLibg'eneric of tlie .creni'is

7}e 7u bP fe iv ,x• .
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       Taeniopteryx (Rhabdiopteryx) japonica OKA"roTo.

                         (Texl-L77s'ure 2o).

       ??ltabdioJbterJ,x .1'aPongia Ol<t".fo'ro, I922, p. I2-I4; Taf. IL, Fig. T Lsc' -..

    AiLy77i151i: Body rather long and cylinclrical, gTayish yellow.

rather small, and slightly narro"Ter than prothorax, .qrayish bro"rn

a pair of blacl< marks before the front ocellus;lar.cre and round

                                                         y'
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             Text-figure 2o. .TrenioPter.1,x"

       A-G, Nyniph; -A.
       C.]Iaxilla, Å~2S. D. Labium, Å~42.

                          --       Im.rtgo; H. Tarsus oF vig.ht fo)-e-Ie.[T,

              seoTnents of feniale in dorsal
                b

and three ocelli. Antennee brown,

xvith more than so joints; the

joint armed xvith a ring of fine

wide as long, brownish black, marked

2o, A. Mouth-par.ts hairy. Canines

niaxilla sniall and acicular, arnied with

margin, near the summit; distigalea

.-t t/:

J

./:"

                          (Rltabdz'oPte,:o,.r.) 7'aPoniZa.
             Head, prothorax .and antenne, Å~8. B. "Tandible, Å~42•.
                           E. Tarsus of rig.ht forc•leg, Å~2o.
F and G. Hinder abdominnl sevments in dors21 and ventral view, Å~ i2. H-J,

                         Å~2o. I and J. Hinder abdominal
                           and N:entral veitv, Å~ i2.

                        strong, about 2!3 as long as body,

                        basal joint lar.o"e and corpt.ilent, each

                      spinules. Pronotum narrow, nearly as

                            with niarkings as shown in Fig.

                            of mandible small. Lacinia of

                            four short spines on the inner

                            slightly longer than lacinia and
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arined xxrith ininute denticles on the tip ; maxillary pcilpus robtist, closelv

covei"ecl with fine hairs (Fisr, 2o, C). CtlossEe ancl para.o.'lossEe of labium

N'ery large; lac "i)ial palDi us three-•jointecl, shorter thaii parag.losscre, its last joint

rounclecl. .-'-Xbclon]inal dorsuin broxvn ancl ]narked with a pair of small

blacl< spots and lines; the hincl naargin of eacli terp.'ite armecl xvith a

series of splnules. Xrentral side of abdomen somewhat flattened ancl

pale white. NinÅíh abclomincal sternite producecl iltto long, parabolic,

tongue-shxtpecl subgenital plate. Subanacl lobes smai1. Cerci yellow and

strong, each joint with a riB.cr. of sp. inule$. [Leg' s rathest slencler, fringed

e>:ternally on tibia and femur; aZi seginents of leg's closely covered with

fine hairs; t'he terniinal tarsal seg'ment•s tke lon.crest, the basetl two

nearly snbequal.

                                                 '
    I.eng'th of loody ioinm.; of, atitennEe 7.smm.; of cerci 7 nina.

    Z]ocali'l.;,: Shir}1<awa, Prov. of IF.chi.cro (coll. by I<. IAfANisf-ii, ig2'i").

    Tne emergence of this species in the abox'e-mentioned locality occurs

at the beginning of }}"ebruary. In Itlol<1<aicl6, according to OKAMo'ro, it

eniei' .cres during l'Iay ancl J'uly,

    The imag'ines of this species before nae slightly diffe-r from th•e

ori.cTinal descriptions, I.n the type, there is a cross-v'ein bL'LtwÅëen Cui and

Cu,} of the f.ore-x/rin.cr, xvl}ile in niy niaterial$ such a cross-vein is not

visil)le; the last joint of the maxillary palpus is Rot so. da!'k as in the

ori.o'inals. U'iifortunately, the niale. /,..,.renital characters are un}<tkoxvn

because my inateriais are. all female. In regarcl to 9he female ge-nitalia,

(1)i<.gx"fo'ro mentions only tl}at "Die weibliche SuprckanElplatte gross unta

byeit, tmzl zungenf6rmisr g"ezogen" (ig2-7., p. i3), .criving no iiiore details.

INTevertlieles$, ! believe that the present insects are excactly iclentical

with feb. 7'aLPoni2ra from many characteristics. Tlie measurements of the

llllclg'MeS al'Llt :

IPresent niaterial: bocly i{ mm,, anteiincfe g.s nun., fore-wing io.s nxn.

()KA"{oi'o's material: body 7mm., ,fore-xving' io,o mm,
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               Tzeniopteryx imanishii,i) sp. nov.

                         (Text-L7SlguEr 2J).

    General colour blackish brown. Head black, about as

prothorax, the area between the hind ocelli somewhat depressed,

rugose; with three distinct ocelli; antennee dark brown, nearly

as body, composed of 37 (in niale) and 43 (in feniale) joints.

wide as

   . OCCIPUt

as lon.cr

D
B

               Text-fiaure 2i.
                    ts
       A and B. Ivlale genital paitt
              genital part in

    Prothorax blackish browr],

wider than long, widened

angles not rounded and the

brown with irregular dark mark

last one black. XVings sub-hyaline,

D; venation sepia-brown, heavy

wings; cubital cross-veinsi

large as the entire wing, re-entrant

    Abdornen dark brown,

brown, with four joints in male,

    Male : Supra-anal prooess short,

with a bulbous membrane postefior

the front base' subanal lobes
              '

    i)
to collect

I have
it'

namcd this new

               1 "S.   t1               "'' '."S-Ss

                       x

  7}enibPterp,x imantslul; sp. nov.

  in lateial and doisal view, Å~i8. C. Female
ventral view, xl8. D. X?L'ings, Å~8.

    with yellowish anterior margin; sli.o'htly

posteriorly, lateral niargins nearly straight,

  surface slightly rugose. Legs yellowish

    ings; tarsal segments subequal and the

       spote[1 fuscous as shown in Fig. 2i,

     in fore-wings and very delicate in hind-

quite irregular; anal field of hind-wing as

       angle slight.

  subgenital plate yellow. Cerci yellowish

     and five in female.

        upturned, erect, at the tip bifurcated,

     ' to it and a small chitinous knob at

     complexly modified into asymnietrical

stonefly in honour of IIr. K. I"fANis.Hi who was the first
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processes which sharpiy bifurcate at tips, ancl their basal part below of

each cercus wliite membraneous ; a raised .crranulate lobe present at the

base of each cercus; tenth abdonainal ter.crite with txvo black cliitinous

lobc-s xvith the tips ttirned rearwarcl and pointed ; ninth abdomifial sternite

g'reatly prolong-ecl into a 1<eel-shaped iobe, its lower extremity rouiadecl

aiicl tlxen tl}e navrow long terininal portioi/i upturned at right angles and

thicl<ly beset with long hairs ; withotit any ventral lobe.

    .Fennc le : Posterior margin of eighth abdominal sternite partially cleft,

.crt'nital opening' ict this place; ninth abdonilnal sternite pi'o[luced into

a large, rotmctecl-trtangulat-, tongue-shaped yellosv subgetiital plate wliich

extends beyond the end of abdoinen.

    I.eng-th to tip of win..o's, in niale ii nizn., in fen]ale ii.s inni.; length

of. body, in male 8 inm., in Seinale gnam.; of antenncre, 8.s nim.

    ILIolotype ic niale, allotype E female; picratypes; three females

from the same place.

    .Localib,: Ka{zu, nortli cocast of ILal<e Biwa, I'rov. ef Omi (I<1.

I"fANIsHf, IL'i'eb. 4, ig28), caught on the stirface of tl}e snoxv. All in

I"fANisru's collection. .
                                         "    "ll]he present new spec.ies is closely allied to the :iNTorth American

77(embPte21i,x (Doaldsiiz) occiUe7zlazas BtxNKg. (igoo), but differs from that

by the Åíollowing features: (i). Three ocelH present (in T. occi'tiTe7ilali3

two ocelli, (ii). IProthorax widened behind ancl angles not rouncled (in

T. occ., not widened behind and angles i'oun61ed), (iii). Cubita! cross-

veins less than ilt T. occ., (iv). 1plTlinth abdominal sternite of male not

pointed at the lower extremity as ln T, occ. (v), Cerci lar.cre and long,

reaclain.,o.' to the tip of ninth abclomina! sternite.

                    lll. .I7a7nzZJ,: CapniidEe.

    Oi<Allio'ro (ig22) has recordleCl three species un{ler tlie genus Caf5ni2x.

A nexv genus EitccipnoPszle which he established ict the same tii'ne scems

to be identical with the genus CaL?6m'a as pointecl out by NEEDritxof and

CLASSEtuT (i92s, P. 269).
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    Body slender

ocelli; antennee long,

(Fig. 22, A and

rounded and somewhat
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       A. Geneval view,
       E AIaxilla, Å~6s.
       hind-1cr.r, Å~55•

22: B, C, D, E and F.

molar. Labium deeply

nearly as long as

          MAsuzo UENc :-

  i3. Gen2ts: Capnia PicTET, i842,

        NfzyvzPli of Capnia?

          (Texl-7Zgzire 22).

  and cylindrical. Head rounded triangular, with three

      thick, whip-shaped and rapidly tapering distally

   G). Pronotum nearly as wide as long, with angles

       arched above. Mouth-parts are shown in Fig.

/9.g..I,;•,i,, ,r'

.
                        '                    x'Y                 -• J-
                    '                '        '                           /t  X / ' 'sxxx.,,.,i"S'
         . . Itjt t.
              t.                             '                      '

   '' ' /ff 4" "x )xx.
                                               '                                  '        ,/.        1•          .. ..-
                            v••

 Text-figure 22. CaPnia(e) slS., Nyn]phal form.

 ' Å~8. B. Labrum, Å~6s. C and D. IIandibles, Å~65.
      F. Labium, Å~6s. G. Aiitenna, Å~2S. H. Tarsus of
    I, J and I<, Anal portion in latera], ventral and dorsal

             view, Å~5S•

       A•'Iandibles small but strong, with well developed

      cut into glossEe and paraglossee and the former

   the latter; labial palpus very short, hardly reaching
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to the tip of paragiossaD. Of niaxilla, lacinia short, triangular, xvithout

any large teeth; g'alea broad and slightly lon.crer than lacinia; maxillary

palpus corpulent, its last joint the longest ftcnd nearly as thick as the

others.

     I].es,s ratl[ter strong; tlite flrst two tcrtrsal segments very shoi't, but

the thircl Rearly tNvice as long cas the first two to.o'ether; tarsal claws

very sniall.

     x-Nbdomen cJrlint'lrical, not remarkal)ly tapered posteriorly ; the tenth

abdominal tergite extendjng behincl in pErabolic shape; subanal lobes

short ancl somewhat rounded. INTeither tlioracic nor anal gills present.

     In alcoholic specinaen, heacl, abclomen, legs and antennee are all

srelloxvish in coiour.

     Lengtli of body 7mna.; of ant.ennEe 2.s mm,; of cerci ca. 2mm•

     .LocaliZ:;y,: . Only one specimen which was collected from the Yoda

River, Irov. of Shinano (Atloci{izuig, Dec. i., igi8) ls iii the coltection

       Aof tlie Otsu Irlydrobiologicftcl Station,

     So far as I 1<no"7, such ac ctirious nymph cloes not appear in the

literature of stoneflies. It should be noted tl}at, if this nymph be really

of CaPniiz, there is ic new combination of two differeRt types of charckcters :

the relative Iei/igth of tl}ree tarsal segnients is tke typical forni oÅí tlte

IPerliilee, while the moeth parts show the typical features of the CapniidcrLli,

                      Capnia nivalis, sp. nov.

             (l'lale .Y..\ll/, ltSo; 4 an-al 7-ext-fl,gurc 23).

    Sniall black stoneflies (I['I. XXIX•", I;'ig,. 4). Body narroxv and elons.a--

tecl. I"lie.acl stnall, sliglitly narroxver than prothorax; xvith three ocelli.

I)rothorax blcacl<, sligrhtly lons.er th.xn wide, somewlitvt wiclened posteriorly,

Nvitl} angles rounclecl. fXbdonien cylindrical, corpulent, xvidest- across the fifth

segment aiizl theRce tcaperi-g graclua.11y ancl on tlie eis.hth seg-naent rckpidly

narre"red ; black, with k, binoxvn mid-clorsal longitudinal bancls Le.ogs rather

$lencler ancl black. Cerci blackish, sub-inonilifofl'n, composecl of abo"t io

jo. ints. I'osterior niargin of the eighth abdoininal ters.ite of n]Ele procluced
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upward and backwar'd, with a broad knob at apex; supra-anal process

long, recurv'ed, somewhat dilated before the apex, endin.cr in a pointed

proj'ection and reaching the raised knob of the eighth tergite. Subanal

lobes of female rounded triangular. Antennce, legs, abdornen and cerci

are all covered with fine white hairs. It is remarkable that the wings

of this species are lacking in both sexes (Plate XXIV, Fig. 4). Such is a

very queer circumstance in the Capniidte.

 'tw'.lfr•

 '

C

                   Text-figure 23. CaPnztz niz,al23', sp. nov.
        A. •7vlalegenita] part, ]ateral view, xi8. B. the same, dorsa] view, xl8.
                  C. Female genital part, ventral view, Å~i8.

    Length of body, in female iomm,;in inale g.smm.; of antennee,

in feniale 6.s mm., in male s.s mm.; of ce-ci, in fenial.e sinm., of iiiale

4•5 mm.
    Holotype a nia!e, allotype a female; paratypes: numerous niales

and females.

    Locali'ti'es: Nunierous specimeps were collected by M'r. K. hrA,NisHi

from the end of July to the beginning of .ecufust in ig27, on the surface

of the ` stiow-couloir ' on the so-ealled `` North Japanese Alps " in central

Japan, hi.crh up to betuTeen i6go--i8oom. above sea level. Other speci-

mens are from: Tsubairo, IProv. of TaJ'ima (K. I.MANisHi, February

ig28); Sasa-ga-mine, Prov, of Echigo (I"rANisHi, March 24-26, ig28);

Mt. Kashima-Yari, Prov. of Shinano (IbfANisHi, March 2g-3o, ig28);

Mt Shirouma, Prov. of Shinano (M. IwATA, Aug 2, ig28); No-ga-il<e,

l)vlt.Kiso-koma, Prov. of Shinano (collector and date unrecordecl).
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    Two forms are recog"nizable in t'his species, one as in the above

descriptlon, the other kaving a iiiore elongated bocly and the last two

abloininal segments and supra-anal process bein.cr naore stocl<y.

     The life-Hhistory of this species is not very clear. It ha. s been observed

tlia`L they appear on the stu'gace of the snow mostly on sunshiny niornings,

,xncl they often climb up the b.ranches of smal1 bushes at tlie niargin of the

`snow-couloir', The temperatLire of these placces is ofteR as loxv as 6eC

at micl[lay in suninier. rll)his stonefly has been 1<nown aniong otir

alpinists as " Sel<keiniuslii "i).

                  Capnia bituberculata, sp. nov•.

                          (Texti-Llflg?dre 24)•

    tiN smal1 blackisli brown species. I-!eacl blacl<, slig'htly wider thitn

prothorax, xvith three ocelli; antennEe brown, slenciLer, about as long as

body, with about from 36 to 37-joints. I)rothorax blacl<, wider thckn

long, quaclran.o'ular, wlth the ang,'les rounclecl. I]egs long, slender, browii ;

die third tarsal segn]ent nearly as lon.cr cas tlie first, the seconcl ver'y short.

tYbdomen blacl<ish b.roNvn, corpulent; in fenaale, on the clorstun xvith a

broad inedian light longitiLiclinal band "rhich extiends to the posterior

naargin of the eis,htli terL.rite, the teiath tergite broEdly rounded; abclonien

of male without Eny such a longituclinai band. Cerci long, broxxrnish,

"rith abo"t i8 joints in inale and 2L7. joints in fenaalc, '1"he liind margin

of the seventh tergite of naale raised a pair of upNvarcl pointi.ns,' short

tubercles at their anterior portion ; ninth and tenth ter.crites xvitl} a broad

shallox?Li {]lel)z"ession ; supra-anal process recuirxrecl, broad, chitiiaous, bliintly

pointecl ; ninth abdominal sternite sliglLtly pr{:tiluced and broti,clly routidecl

behinci, I-!incl iiiargin of the eighth aclbominal sternite of feniale procluced

into a narrow subgenital plette; subanal lobes small.

    XVing's long.L'xr thaii abdomeii in looth sexes, liLyaline, venation brown.

'I"l]e venation of this species, as shoxvn in I;is,. 2"1', A, compietely

    I) LSTeki'ez' == snow-couloir, •iiaushi = insect.
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as,rees wlh that of the INTorth American species

Ig241).

CaPnilv maniZoba CLASSEN,
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                 Text-figure 24. CaPnia bituberculara, sp. nov.
        A. IVings' of male, xl8. B. Right fore-]eg, Å~5S. C and D. AIale
       genital part in dorsal and lateral view, Å~i8. F.. alld F. Female genital
                    patt in dorsal and yellt]'al view, Å~I8,

    Length to tip of wings, niale 8 mm., fen]ale io.s mm.; of antenna],

male s.s mm., female 6.s mm,; of cerci, male 3.s mm., female s mm.

    Holotype a male, allotype a female; paratype: a male. All were

collected by IMr. I<. I"TANisHi on February 4th, ig28, at Tsubairo, Prov.

of Tajimac, and are in his collection.

    Alyffipli: Otie nymph acconipanying above described three imagos,

Heacl, thorax, legs, abdomen and cerci are all blackish brown, Body

6 nini.; antennEe 3 mm., xvith 2o joints ; cerci 3•s mm., with i8 joints.

    These specimens were found on the snow on a sunshiny morning.

The emergence in this district occurs at the early part of February.

    I) )STemDHA!f and CLAssEN (I92s), PL 47, fig• 4.
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              i4. Gefi7ts: Capnella CLAssEtsT, ig24.

                    Capnella bulba, sp. nov.

                        (Tex"fi.crure 2s).

    Sniall brown stoneflies. I{eara wicler than prothorax, blacl<, covered

with fine hairs; three ocelli; antennEe brown, two basal joints much

darker, xvith 2g joints in n)ale and 3i joints in female; maxillary palpi

blackish brown. Prothorax somevNvhat xvider than lon.cr, xvidened posteriorly

with the an,cr,',les rounded, blackish broxvn and somewhat rug'ose. A-bdo-

nien broacl ; in feniale "'ith a broacl mid-dorsal longitudinal band extenditig

to the hincl margin o.f tlie eighth tergite, tlie tenth tergite broaclly rounded ;

L

A

                                     :•e,                                          .t                                     ..•/-t•            . .--tza C
                   Text-figtzre 2s. CcrPnel!a b7tlba, sp. nov.
          A. Xri'ings, Å~r8. B. Female g.enital part in ventral view, Å~l8.
                       C. Irale genital part, Å~25.

male without such a strii7)L". Cerci brown, sub-moniliforni, coniposed of

s (in male), 6 or '7 (in female)-joints. XVings thin, hyaline, venation

heavy, sepia-brown, as shown in Fig. 22, A. Sc long, with two costal

cross-veins, iA of hind-win.crs no' t branchecl.

    Ninth abdominal tergite with a shallow medrLan depression ; supra-

anal process recurvecl, bifid, bulbously enlargecl and rapidly tapering to

acutely poiitt:d double tips ; subanal lobes narrow, upturned and ending'

in pointed processes; ninth sternite rounded behincl. Eighth abdominal

sternite of female not produced into a distinct subg'enital plate (Fig. 2s, B).



i48 iTNIAsuzo Ufo{No :-
    lil.engtlit to tip of xvings, male 6.snam., feniale 8.smm,; of body,

n)ale 6mm., fenia,le 7 nini.; of anteni-ic"e, botli 4nini.

    I-Ielotype a male, ."tllotype a female; paratypes: a male and three

females from the same locality. tA..ll in I"fALNrisi{i's collectioii•

    Locali'ly" ,Shinl<awa, 1'rov. of [Echi..oo (Åëoli. by I<. IMANisHi. }stlay

3i, i927).

    The wing--venatio]i of tliis species is quite lrregular, often ending

blindly. IR the paratyoi es, there are one or two cross-veins beyond the

encl oll Sc ii'i the fore-xvint,cr. altd branched i2X- in the hincl-x?LTin.,o,,'.

          J.s. Gen,us: Takagripopteryx Oi<AMoTo, ig2-7.

                 ['akagripopteryx nigra OKAMoa'o.

                          ( 7e' xl-fi..o'•2i7'e 26).

      Talea.ori?5o?btei;i,.x nrS)'fu Ols'A.nyIorro (Ig22), p. 4, Fig. I, Taf. I, I/i.cr, l an{l 2.

    Ali,viph : A slencler and black" nymph. ILIead wlcler than prothorax,

black ; antennee blacl<, slencler, filiform, sligrhtly loBger than the half of

bocly and composed of niore than 2s joirits. 1 ronottun sli.cg'htly xvicler

tliicn lon..o-', xvlth the an..c'les roundecl, $urface slightly rug'ose. Abclomeii•

cylindrical, xvidest across the sixth seginent ancl then rapiclly tapering

toxxTarcl, the ericl. Abclominal terglte froin the t.1}lrcl to the eighth with

a micl--clorsal longitudinal stripe xvl}ich' extencls the hincl margin of tlie

eighth. I..es,s slender anct lon.cr, the second tarsal segnient very short.

Cerci blacl< ancl hairy, xvv•ith i6 jointsl

    .I.ength of body 8nam.; of anteni"iEe 4.snini.; oÅí cerci 3.smiii.

    Ii7za.cro: A small blackish stonefi.v. I-Ieacl blackish, wicler tlian

prothorax, xvith three ocelli. Antenna!} blacl<isb, longer than body•, with

more than so joints. I)rothorax nearly as long as wicle, somewhat

xvidened behind, xvith the angles roundecl ancl the surface slightly rugose.

Abdomen blacl(ish. Legs slender, t'emur blacl<, tibiic ancl tarsus brown ;

the first End third tarsal sL"gments subequal, but the second joint very

shoxt, nearly igi2 as long' as the thircl. Cerci blacl<ish broxvn, sub-

11aonilifol"nl, i,vith 23 to 2'1" joitits.
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                 i'
 Tcik.'t.cri?lboPte(i,x niSo'rct.

                B. Lab;um, Å~5S-
vieiv of tenninal ahcloniinnl s. ep.,ments, Å~2S.

            dorsal vie"', xl8. G.

              end of last abclomitial

               Sc just reaching to a

               the cord, in hind-wing

        fore-wing without a cross-vein

          cross-vein near the end of it.

           Iimit of a single individual.

              grooved. with a slightly

              ter.crite of n]ale bears a

             enlarged bulb at the tip,

            fits; the ninth and tenth

              shalloxv grove in whi{-h
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    Length of forexxring' 6.s mni. ; of body 7.s mm. ; of aT}tenncfe g ?nni. ;

of celÅéi 7mm•

Ig27<-.iOCa2rl)-t•l'-' Shinka•wtl, IProv'• of IF-chi.o.o.(coll. by ]xr.. klANIsf.g INray

    [t'he eniergence of this species in central Japan occurs at tlie encl

of }Nfay. As ].X'Ir. iPx. [L"AKtxi-iAs. i-"i) has observed in the suburbs of Sapporo

.iti Iilol<kai(1o, it en]er.oges in great nun'ibers oR the snoxxr durin//)- the nionths

fron"i January to April.

    OI<AMOTO (Ig22) proposed his 11ew ..o'enus Ta/,'tx.o'ripo75Xer.1,Jv' as a

inember of ]SNDEptLF.itN,'s family of G'ripoptersr.o'icl,re2), bi.it itis very closely

aliiecl to Ca,?Sne(-la in its venati.on and other characters. Tlie xving's of

niy specimen, which is identified as T. ni[o'f'a vvith Oi<Aiio'ro's description,

shoxvs iincloubteclly the v-enatio. n of Ca?5nella. Oix',xr•foTo's illustration of.

t'he venatioia seeins to be b(sed upon an untypical one. I am inclinecl

to thinl< that the genus .7.lr,l?a.o'nleoPXe7']'tx may be a varletsr oE tlie .cretius

CaL26nella, or, at least, shoulcl rightly be re.o'arcled as a gvenus of the

CapniidaE}. It is said that the metnbers of the I.eptoperlidfe of llrii.LsL'Ai<Di),

in which many !ioticeal)le N'oto..o'aca•n forms, are inclucled, poss.ess xvintt's

inore richly veinec{; ilt tlie fore-xvin.o.' the presence of a serie"s of inedian

o.ncl cubital cross-veins ancl tl}e lacl< of iA and tlie Enal field of the
                                       '
hincl-•win.o.." is not so. Iar/;-L'N as sho-Nvn in Oi<A}•ro'ro's illustration of the

xvin..c.rs of 7.tzlra.o'ri)oLzSle7:•i'.x, being proviclecl xx,ith three coniplete anal

xrek/is4>. Itf?or these reag. ons T. {at present li}lace this g)'enus i- the fa.mlly

Capniidcre.

                                           '
    i) Trani. Nat'. I-Iist. Soc. of Formosa, ig23, No. 6tr, p. I7 (in Japanese>.

    2> T.his nanie "ras. replaced b}g tlrt of I..eptoperlldtx] by T..il,LyART) (ig21), includin.".. the

insect/s of tlie Gd'ipopterygiclx".

    3} see above 2},
    `" The typical venatlon of the' I.eptopcrlid.:ei appears gn Co.)vfs'roci<'s "The iiX'ing,s of

lns•e,cts" ([gl8), p. 25o, ]?ig. 21-7•
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           EXPLANATION OF PLA']i'E XXIV.

SeoP2ii'a lon.o'a. Z.eft: Type, doi'sal vie"-, ca. Å~2. I'<ight: ilL ny•mpli take'n in a tevrent

 on IIt. I<iso•K'oma (ca. 27oo m.a. I.), August. Dorsal view, Å~ ca. 2.

.N' ymph of PeltoLPerla sis. No. ;, clor'$al view, Å~ 2. (For the locality see p, i2i)•

Nymph3 of tllloperla sin7)aleawae (Oi<AIIoTo), boisal view, Å~2. (collected in a tori'ent

 oi] lj It. '2"surugi of the "Novth Japanese Alpr,," iXugugt).

Ca?nia ng"d'aliS nov. Dorsal vlew, Å~2. (co]lectecl en a `snoxv-cou]olr' on LXit. Shirouma of

 the " axTavth Japanese 2Nlps," .ifXu.cr,- ust). 'C;ppev, feinale; lowei-, inale.

]' ymphs of Palra. Dorsal view, XI;3-. •
 I.eft: P. ti'nc"lrbennik iiN[cLAciu"NN (collected in R toy!ent at I<isr-ot,il{i near

 KyOto, teLpri]).

                                             A Right: P. s2ij. (collected in the S6ta IR.isrer at Nang• o, i]ear Ot'sti, Januaiy)•



Mem,Coll. Sci. Kyoto Imp. Unlv., Ser. B, Vol. IV. Pl. XXrv.

['

p

  l'ladi

4

ilife•

1

ge,

 x,

isi

` fS
 i i.

B•

x
I.

1
t

t

1

2

Fl"'L

3

5

N

t,l

f`

 'ki.

x

VENo photQ. UENo: Stonefiies of Japan,


