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: The: term ¢ hfe form wh1ch 1 w:sh t

‘.from the plant ecology. But when thi
_ecology, " its ‘meaning may. “be mor:

Animals in general, must move about fo
_words, animals have the function of mwmg

_ the animal life differs |
occupancy of the earth surface.
from the general ‘structure of an animal.
. to understand the actual life of an‘ammal
he consﬂers the function of an animal t
btoioglcal Btation

* Contnhutxon from the Otsu Hydral
: from the Entomological Laboratory, Kyoto &




_ the -eccupancy. ‘The term *life fot

¥ ”5 -are common in different § genera a
“ families. From what cause does this d

v the:r lives are maintained in the fres

- constltute a part of the bottom fau‘

en" the ether ma a-;é effaem;-e

'  ani 41, and Ishouidrf o
hke m contmue my dlscussmn by recogmzmg /the re ‘

phentmenon and ‘it can be treated e

“study, means, more properly speakmg;
' _,‘Of ht‘e regulated by the structure ani

" that ene expects ftom thls sxmﬂarxty
. of their habits, Indeed the most im
‘of the msect is the habxt concerm‘

‘ atrophied meuth-parts and never take food, .*
- habits is easily reoogmzed for in

‘In comparison with the smmlanty :
nymphal structure of mayflies is is very diffe

~-must turn our attention to the env: onment o the
. wish to solve this question.. May

are m their habxts not free-sw:mmm
as” used with most fishes. They ar

21mportant constxtuents in the bottmn
o How do they live their txymphai
T are not sedentary. They move about ﬁ




‘ ‘, of the ssbstratum for their existence, o for
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L escape fmrn the:r enemles “which catch them as thear own food though
. this may be the ‘negative side for existence. And these are two
‘ prmc:ples for existence which ‘should be recegnued before the hfe

form of any ammal is dxscussed

Substratum and occupamy af 1t by

Mayéﬂy nymphs as bottom dweliers must succee

_from enemies, There are many Kinds of the subs
water, but in this paper 1 may confine the subaect;to onie kind of the
inland water, namely, the torrent. Nevertheless, I will not. @nside’r"
.the current of the water, one of the most characteristm property of -
- the torrent, for a whule, and wxll concentrate my‘ attent:on oniy on the j
~ substratum itself. ' : : Sl 5y

= The substratum is not €0 mmple even 1‘, ] nt, It
most complicated in the torrent in all kmds 0f tbe»mla” water, i the

' materials, of which.the stream bed is com jlogacally o
: -consmdered But it is also sxmp!est, on
is consndered from the vegetataon whtch Zrows
. consists. of algae only, ‘covering . ‘rocks aad ston
. the stream bed may be contrasted with |
‘the mountain summit, where iichens onl ;
Let us consider, in- ‘the first place, a
Ty composed of some fine material as the sﬂt or the mu
" homogeneous, evenly stretched -surface, offermg
-,cealmg place.  Even if provided with
. place s very dangerous . for 'such weﬁk
against their enemies. They have f
nor any shell to conceal themselves as
Perhaps they can hve in such an opﬁﬂ C
a8 speedily as their enemies move. -But the
~is such a substratum that is too soft e
- crawling or their swift running, but permits them
upon its surface.
: There remain only two
: ;m this dangerous situation. Fortunately,
substmtum is composed is soft enough..
the occupancy of the surface and to

ways for. the mamteﬂance of thexr hves .
naterial of whxch the v




' manthxdae. Another way is ‘to- galn the

; w1th 1ts perchmg legs, thhout conside

gl the dorw-ventral ﬁatt

KINJI IMANIS

- :,‘the burmwmg form, belonging to the families Ephemerldae and Pota-“‘i'%?‘-f!’

f general appearance as zepresent
i Baet:dae.

of the surface of the substratum from the )
surface ai the mud or the silt dep051ted i
bottom to the irregular surface of rqcks

txon as 1t becomes grmter m ]
- 1deal ball But. when it beco»‘

'On or among stones or rocks the dor
_the limpet-like forms seem to be far more
( of the surface than the stream line

) sw:ftly upon it, lf the

~ But if - any mayﬂy nymp f;must“get its fi
B mamly of ‘the plant orlgm in the mland )



" order as Ephemeroptera, and it is int

T foot-hlli “there are still deposited ma

- deposited by the water, dimini

MAYFLIES FROM JAPANESEk ORR

o 'ready me_ntxoned then the burrowing foim
" condition that enables it to live a burrowin
form prefers such a bottom condition that
.and swxmmmg life, and at last the dors
«such a pebble, a. gravel-or a boulder which enal
ing and gladmg life, whether the current b
- shall ‘explain in. the subsequent pages.

If these phenomena are originated from :
the habitat for any animal in order to live
- segregation through the differentiation of th stmcture‘
" tents, no. more than the differentiation of -t}
mean. Therefore the habitat segregation
- of mayﬁy nymphs as mentioned above,
~ferentiatiom of the life form of mayﬂy n
‘would have been accomphshed in the anc

o ‘V;Vcorresponds with the present system‘o the
,_;_pnmar:ly upon the structure of the nn‘ ine

I shall ‘here consider the distrib
" nymphs in the torrent. . Are they distril
In the meuntainous countxy as Japan, ar
;geographn;al or physmgraphxcal sections,
- and: the plam section. T he mountain
" predominance of the erosion by its water, and
e characterized by that of the sedimentation by its
‘_clasmﬁcation is very ‘rough and the.
- section or the erosion in the plain section
" degree. And this may ‘be inevitable
_'some sectxons, based tpon: the landsc

of - whichf the substratum i composed
: ﬁned to the mountam section, and wh

" the more the river flows seaward

;correspondmg to such changes 'f,,of'~



;__;,plam sectxon m 80 far as there exist; st‘!l pebbles and éravels.

But . the dxstrxbutlon of such habxtats or ‘hfe forms _are m reaixty

03 ¥

' Vorigindiyjbelongmg;to the d:\ffetent lca;

~and divergence imply the differentiati

o they rmst be attendad w:th the habztat

For mstance, in the dafferent genera among the famxly Slphlo--'
- nurldae, wh:ch is typlcal of the stream hﬁa ferm Gr the swxmmmg hfe,




 some species of the family ‘Ecdyonuridae.

' and Hisaw** as well as a convergence bet

MAYFLIES FROM JAPANESE TO

" while th * ‘Ameieius IS used- to prefe th
 with th er constitution of the sub
_the genus Isonychia is sometimes fou
_than Amdetus. Among the species. belgongmg
‘Baetis tka'mzcus is one of the. strongest S
f the currem in Japan and is

cling to t’he rock “surface ﬁrmly. as & ‘
‘Hisaw*.. But in this respw the endem’
farmly is most curious, for ‘Baetiella jajx

current ‘by spreadmg its legs and . stnckmg;tio “.hﬂ oc

~ lost completely its median caudal filament seem:
" between this. species. and. Baetis. bicaudalus in

~ Epeoru ‘of the family ‘Ecdyonuridae, al
-~ current. -Bat Baetiella, probably
** not glide’ on the rock surface as Epeortis,
i, so that in its habit it rather ten
-};“-;mhabltant of the rapid )cﬁufrent such
- dipterous family, B!ephamceradae. v
o In zhe famxly Ecdyonundae, too, whm is
ghdmg life form, the- life form is differe tiated
'mental condition. If we consider the.
- filament to be a criterion of the mod
. rent, wetake at. once the genus Epeorus
~ inhabitaat of the rapid torrent, but 'y
_ Blepatus as. an exception. If we consi

- to be a criterion of the same kind,

~ the genus Epeorus and Rhithrogen
s not exactly the ‘associate. of Epeorns
. is not the same as that of Epeorus. Rbi gma
" cally mot so ﬂattened as Epeorus, or.
. Epeorus and is. rather similar in its ge :
" of the genus Pamleptopklebia,' is also an- m‘
o k'stones as Paraleﬁtoﬁhlebm That 15‘ k{

L *Dndds,G.S andFLL Hlsaw,lg
“mtxon of myﬂy nymphs to swift’ strmm ,nglogy
42
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~ distributed in the substratum which is cc
~as that in which Rhithrogena is distribu
__the gliding form _further into two life for
" js composed of the large stones or the

~ that the family Ecdyonuridae is also to be

~ ‘group_is composed of the genera Ee

~ unique Blepatus fascmfus the only

. known in Japan, seems to be._r
. curvalulus, which is able to crawl skil
- substratum is not suited for glzdmg
. the genera Cinygna and Rhlthrogma

 myself with nymphs of this genus exce

. of fallen leaves.
| in the:r structme as well as.in their:
- Cinygma, the slow current mha’b:tant“

of the validity of separating these tw
- which is concerned in the very import

The genus Cmygma ‘which is close

main grougs corresponding to this cIa

the genus Heplagenia belongs is: still

kihadp. This species is dxstr:buted
spring- fed, slowly ﬁowmg nvulet the

And in each of these two group

the veloc:ty of the current. Asa conseq
the rapid current mhabltants, are distd

namsely the method of their transformatieﬂ f

to subz ,

There are three types of the tra
imagines. The_first type: nymphs W]
as Ephemera and Potamanthodes com
the surface of the water for transfermatmn . 8
‘at the surface and fly away. The e :




- the rapid current ‘and that for these reaso

D ﬁ.’but in’ every case there must be stones iarw
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, to ‘the . syde of the stream and chmb up
'shore to the surface of the water or a |
- emerge, leaving the. nymphal skins attached
And at last;‘the thl!‘d type: nymphs belongmg
~‘and Epeorus, a group of the gliding life form:
~ stones as. their habitats, remain as they stick
" of the boulder, even when ready for tran
imagines ‘achieve to emerge under the watel
_the surface of the boulder and_ ﬂyr {8
o up to the ﬁurface of the water:
. But'it is wo:ﬁhy of mention here that:
_:another group of the ghdmg life forms cprrelamd vi
“as their ht’mtats, do not perform: their tran
‘but by the second method though in Baetiella, one
current inhabitants belonging to the family Ba
‘emerge ako by the. third method. Is it mt
~ﬁoatmg atlthe surface ‘of the water in such
-in mowntam torrent’; ‘Is A
( "same ,meb!m téf their _emsrgence in suc
: .pand Baetwl‘a ma2ans. the same modxﬁcatwn 0

 guccessful in the rapid current.as Epeorus or
. we explain Ecdysnurus which also emerges by
it is a slow current inhabitant? For examp
- distributed not onty in the calm side_of the
- shore where there will b.. sometimes no acti

in the actzon of waves as gene |
_the method of emergence is ‘not ar
- _current but is the consequence of the |
' ﬁattened Ecdyonurus and Epeoms thh

: ,not to ﬁaatmg, 80’ that not to the ﬁrst an
. And this - explanatlon wnll b= also apghc&bi

) "nympha”character, and in hath" gemz,




"faet ﬂ;at the Targe stone mhab1tant Epeoms_
swifter part of the current than is the small- sm:m
~ is due to. the fact that the former in its g ctu
,res:st agaxmt,the washing mechanism of the cu
cannot hel ecagmzmg at the same time, the fac that
- more of large stones in the swifter part of the currentt
Then 1 consider this problem fo be understot
of the life form thecry or- the str sture-
- sidering from the life form it is evident thal
- belong to a life form group d:fferent from
- Epeorus, and as there. are found 1
. two groups, Hora's: dxagram** illustr. ﬂng
»,;of the famﬂy Ecdyonundae '

poe Hue I’,shall ‘consi ider *‘w hfe form of the
Pl ‘Ephemerelhdae, _untouched in the pr reced
. they are aiso dwellers of the surface of the st
~ But they €an neither swim nor glide as he
~ line forml nor - dorso: ventrai ﬂattened,
‘stout- Dbuilt in their general appearance,
‘and are clumsy, sprawling creatures i
my field experience, at Jeast some. Iarge ized
; \'Ephemerﬁa«‘ basalis, for- exampiet
- characters are quite different from those of ot
‘seems to me that they belong to the fourth categ

~oof Japanese mayﬁy nymphs

spec1es

. Hora 5. L 1930 ‘Eeology, bmomms‘ aﬂd
- Sar: B, volo 218, pp.




of some dragonﬂy nymphs, in the torrent for
_to the subfarnﬂy Gomphmae or the famlly E

: almost all other small- si
: ‘dlfferentxatmn correspon i

Specles of. the trisping gtoup

"] Frontal horns present. -

‘Fore femur ﬂattened with spmes on | Fore fe
its anterior margin. 1

Knee spines )present. :

Tail fringed. with dense hairs from by
the base to the tip. - 1. jot

In meli;ymph-

S Caudal prolangatxon of scutellal ;
: -7 -4 lamellae-absent. - ) i
. In the imagines

In the male, third Jomt of the for- | :
: ,;;Icepslong ‘




" concerned.

jenlarged first gilllamellae are not ¢l
: fthe @nus Imn from Epeoms by the ex

gﬂl lameilae is der:ved from that of lar
 is distributed only in the raptd part of
e Blephaloceridae.  But I consider t hat |
| more generahzed habltat correspands to

'more generahzed strm:ture and the o

~then it is also to be admxssnb}e that
, occumed when the specmhzed str {I

" ;wﬂl note here once agam that the

g Cmygma——r-Rh;throgma or E[Jh "
'tnspina group, etc '

1 will not clalm at preséat :
sufficient to recogmze these two groups

I have already reported m one ‘

By example whmh represmts a ;
‘among the samé genus toward the m

But is there not any person who says:th ’ E
jating toward the slower current? Th
to the slow current in"its orzgm\ as

hzed habitat corresmnds to the more.

. here dxscu&rd is always dxrected:' oV

current. I will represent the relat

Synusza** an




other aquatic insects or mvertebrates of.
- “life form of mayfly nymphs is more close!
.- aquatic insects or xn\mrtebrates than any

o ‘that of the terrestrial mvertebrates ,than

S 'the current, 1f the stream bed commu\- ity
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needs to be modnﬁed or supplemented toa
: recogmzad above that there are four mam*%

-

o form group as an ob:ect of our ﬁeld ‘
- as a whele which consists of S0 many i
. But I consider the concept of a s
- biotic commumty as a whole. We. may r
- to four life form groups as mentioned al
frecogmzaﬂ two different life form subgr
- 'we may also recognize two different subsyn
~ different life form subgroups On the o
] life férms of mayfly nymphs consti

.. the life form of the nsh. Mereover, we
: ;,:mvertebrates inhabiting the stream’ bed 't
:mvertebrates inhabiting the earth surface coi
_the life fOrm of the aquatic invertebrates

~ larger and higher vertebrates.
' When such a life form. group of
l‘constxtutmg a synusia, then it follows th
. belongs to only a subsynus:a, and the boulk
. division of a subsynusia? I do not inte
_fication here, ‘but I shall content myself.
pt hfe zone w:th some modermzed mean

f'}ffterrestrlal part and the aquatlc part m,
- these twa are covered by ‘one synusia. V
, recogmzed which are ‘arranged accordmg to




_,that the system of the b:otxc wor!d its -8
“differentiation as. well as the structural affi
,Then taxonomy, which mms to stud Wthe




