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Unti1 recently the famlly Behningiidae has included, 
only tl1e single genus Яehningia Lestage, 1929. The type 
of thls genus is Beh11ingia ~ Leatage, 1929. eatabliah• 
ed and пarned from а detailed description, made Ьу 
Ulrner (1924), of а larva frorn the Volga. Fourteen years 
later а second species of the genus was described. also 
froш the larva, collected i11 this case i11 the Dnestr, and 
namcd Behningia lestagei Mot. et В1с. (Motas a11d 
Bacesco, 1938); the describers of this species expressed 
the opinio11 that the ge11us Behni11gia belo11ged to а 
separate family Behningiidae. Sirnultaneously with the 
paper Ьу the Rurnania11 authors, 11ew rnaterialin the 
Behni11giidae was described in the USSR from the Arnur
ol1e larva a11d, particularly impartal1t, two adult. speci- , 
rne11s (rnales). The descriptiol1 of this Far Eastern rnaterial 
derno11strated the unique .structure of Behni11gia, 110t only 
of the larva but of the irnago; 011 this basis the separate 
family Behni11giidae was estaЬlished (Che.r11ova, 1938).ln 
1955 cast skins of Behni11gia larvae a11d adult fernales 
we.re fou11d i11 Pola11d, in the Warta (Kefferrnuller, 1957). 
ln recent years some larvae and, in addition, sorne adult 
fernales were once again collected in the Amur. The 
data e11urne.rated here point to the scarcity of this group 
of rnay-flies and also demo11strate iu extremely wide 
distribution. , 

The descriptio11 of the new family Behningiidae has 
aroused sorne coпune11t in the literature. The structure 
ofBehningia, itsphyloge11eticrelatio11ships, and its 
position in the classification of the Epherneroptera have 
been discussed. For insta11ce, Lestage (1938) stated that 
а separate family should поt Ье estaЬlished far this genus 
a11d that Behni11gia belongs to the true Oligoneuriidae. 
Motas a11d Bacesco (1940J, i11 а later work, joined in this 
opinio11 stating that the farni !у Oligo11euriidae should Ье 
di vided into two suЬfarnilies - the Oligoneurii11ae and 
Beh11i11gii11ae. Demoulin (1952, 1955) accepted the 
Behningiidae as а separate family and discussed its close 
relationship to the Palingeniidae and Oligoneuriidae. 111 
his latest system of classification Dernoulin places the 

·Dehningiidae in tl1e superfarnily Pali11genioidea which 
inclнdes, i11 addition, the modern Palingeniidae and the 
extinct Jurassic Mesepherneridae (Dernoulin. 1958). Thus, 
he 110 lo11ger considers our farnily to Ье close to the 
Oligo11euriidae. 

Very rece11tly we received the new work of Edrnunds 
a11d Traver (1959), i11 which the authors exarnine all tlte 

272 

mernbers of the Behni11giidae know11 to date a11d describe 
а new genus Dolania frorn larvae collected in the aouth· 
eastern t1nited Statea, in the Savan11ah River. ln addit!Qn, 
in this paper E9rnunds and Traver discuss the question of 
the systemetic position of the Behn111giidae in the order, 
placing it in the superfarn1ly Epherneroidea. We believe 
their conclusion to Ье nearer to the truth. 

The new, third ge11us described below differs con
sideraЬly from both Behningia and Dolania; for this 
reaso11 the characterization of the farnily 011 the basis of 
the larval phase should Ье correspondingly changed. , 

Protobehningia Chernova, gen. nov. 

~ Body very naпow and of alrnost constant 
width throughout; length of body 7 times width of meso· 
thorax. Anteriar end shart: abdornen 3 l times longer than 
head and thorax comЬined (Fig. 1). Head rounded, re· 
tracted, enclosed alrnost halfwa у Ьу sides of prothorax; 
ocelli lyi11g anterior to cornpound eyes. Labrurn thin and 
short; mare developed mandiЬles with strongly sclerotizec 
margins and dentate; grinding surface absent on inner 
rnargin; betweeп outer teeth and inner process is а Ьifur· 
cate process with sharp teeth (Fig. 2,а,Ь); rnaxillary lob, 
extended, narrowing apically and terminating in а sharp 
tooth; maxillary palp three-segme11ted (Fig. 2, с); hypo
pharyпx trilobate, oute.r rnargin of its rnedian 1оЬе ехса· 
vate; laЬium srnall and with well-developed inner and 
outer lobes separated frorn one another; labial palp three· 
segrnented, the divisioп between 2nd a11d Зrd segments 
very indistinct and visiЬle only in microscopical prepa·, 
rations (Fig. 2,d). Anterior legs located as in Behningia, 
laterally to laЬiurn as •gnathopeds" applied closely to 
head; middle and hind legs of simllar structure. but vшу 
short; no cornpact ar widened hind legs; claws present on 
all pair~ of legs; сохае strongly developed on alllegs 
(Fig. 2, е, f, g). All abdomi11al segrnents long and narrow, 
convex, their lateral margins with flat projections possess· 
ing even outer margins; all gill filaments plumose; the 
first pair single, the remaining six pairs douЬle; gllls held 

•111 the compositio11 of this paper the work was share: · 
111 the followi11g man11er between the authors: the collaho· .· 
rator from the Pacific Institute of Fisheries a11d Oceano• 1 
graplty, о. Уа. Baikova. collected the material, studied : 
the haЫtat, and estaЬlished the family relatio11ships of &.е · 

species; о. д. Chernova described the genus and specles. ! 
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Fig. 1. ProtoЬehningia asi
atica, g. n. 1 sp. n.l larva from 
аЬоvе. (F1gure Ьу о. А. Cher
nova). 

along abdomen; setae Sltuated 1n а straight line along 
5ldes of all abdom.irull tergites where а break occurs be
tween dorsal and lateral surfaces of tergitesl caudal fila
ments (cerci and paracerci) equal in length. 

lmago. The winged phase is unknown, but it is pos
siЬle to ga.in an idea of it from the rndimenta.ry wings of 
the larva, which display numerous transverse and separated 
longitudinal veins (Fig. 3); the branching point of М is 
located almost at the base of the wing, proxima.lly to the 
branching point of RS 1 this being characteristic of Behn
ingia and Dolani&•; on the basis of an interpretation of 
venation given Ьу Demoulin (1952) lt may Ье noted that 
in the forewing МА Ьranches off at the same level аз 
МР 1 the basal paru of the vei111 situated behind МР are 

not visiЬ1e1 .щd tl1e intcrcalary veins bet.wccn CuA and 
CuP are 8 in шtmber and connectcd togctl1er Ьу cross
veins; the hind wing is well developcd, with SC and R 
procceding parallcl to the арех, and RS bclng four
branched; basal sections of other veins are not visiЬ!e 
behind the basal part of R; the median and distal sections 
of, apparently 1 the three medial branches and CuA a.re 
distinctly visiЬle; there are few distinct cross-veins 1n the 
hind wing; the anal field of both wings consists of large 
cells. 

Туре of genusт Protobehningia asiatica, sp. n. 
Composition and distriblltion of the geпus. One 

species, the type of th е g enus, found in the lower reache1 
of the Ussuri River. 

Protobehningia asiatica Chernova. sp. n. 

~ Outgrowths of anterior margin of head not 
projecting laterally, covered with Ьlunt Ьristles; lateral 
margin of head wlth very small impression at level of 
antennae; bases of antcnnae ventral, 1st segment not 
visiЬle from above, the long 2nd segment projects beyond 
lateral margin of head; lablum extending along entire 
anterior margin of head, its anterior margin providcd with 
long setae; mandiЬles strong asymmetrical - арех of 
inner projection of right mandiЬle strongly drawn out; 
inner maз:gin of maxilla bearing а row of long Ьristles 
and а row of stout. shorter spinose Ьristles; at Ьаsе of 
apical tooth there is an additional small tooth; division 
between 2nd and Зrd maxillaз:y рара1 segment& visiЬlc 
only in microscopical preparations; palpiger well de
veloped; inner апd outer lobes of laЫum almost equal in 
size; almost entire surface of laЬial palp covered with 
rows of long br.istles; most bristles are equally thick for 
their entire length and have а Ыunt арех; longest Ьristles 
are found at base of 1st palpal segment; these bristles are 
pale and seen Ьest of all .in transmitted light. Anterior 
margin of prothorax strongly concave, the anterior angles 
reaching upper parts of compound eyes, their lateral sщ
faces bearing long bristles. Anterior leg flattened, with а 
large соха and Ьroad, tlat femur, on which long brisrles 
аз:е arranged; tiЬia arld tarsus fused: the maз:gins between 
these sections may Ье made out on comparison wlth the 
middle and hind legs; furthermore there is а IC?W of bristles 
at this point in dorsal view; inner margin of anterior legs 
bearing shart btistles; middle and hind legs wlth а distinct
ly articulated ta.rsus; claw of third pair of legs strongest, 
acute and curved; hind legs especially strongly armed with 
sharp strong spines similar to the tharns of plants. AЬdomi
nal segments above lateral projections strongly flattened 
laterally, the gill filaments with their flat sшfaces applied 

• We noted а similar venation characteristic in one species 
of Asthenopus (Campsurinae) from S. America (Demoulin, 
1955: 29). 
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Fig. 2. _ProtoЬehningia asiatica, g. n., sp. n. а) Right mandiЬle from Ьelow; Ь) left 
mandiЬle from Ьelow; с) maxtlla from Ьelow; d) laЬium from Ьelow; е) fore-Ieg 
from Ьelow; f) middle leg from Ьelow: g) Ыnd leg from Ьelow. (Figures Ьу о. А. 
Chemova). 

\ 

i 

1 

1 
! 
1 

t 
i 
' ,t 

againSI 
view t1 
branch 
ment s 
from 11 

arrang 
fringec: 
ment; 
tributt: 
theirc 
menta 

С· 

abdom 
distinc 
sharpl: 
tergitE 
of еас 
round 
reddisl 
ed; se 
setae 

L 
lengtl: 

~ -
(2 lar 
Ba!ko· 
collec 
Scien 

Е 

at а с 
third 
gut о 
tufts 1 

· larva 

------~·~-._~ .. •м~;~;~:,дд~Ф#д .. д;~;~д~К--~~~~;дд-.дд.RАtд44t-.д&МААJ$Мдlд1АбдlkRААJА.АдАJ4А4АJА46А_..д4d~ .... Аi!~Q~$LддААА~~---..... 



Fig. 3. Protobehningia asiatica, g. n., sp. n., rudiments of fore and hind wings 
of larva. (Figures Ьу о. д. Chernova). 

J~:.inst these raised sides in such а rnanner that in dorsal 
v1cw the sides of the gill filaments are visiЬle; upper 
';raпch of each gill shoner than lower one; first gill fila
;r:cпt single, its base forrned like а short, broad handie 
t:om which emerge а plumose rod and long filameшs 
.шar:gcd aloг.g sides of this h" nr-1J.e. Each caнdal filament 
~inged with setae which are ::rюrter at basal part of fila
шcnt; paracercus is rnost l1eavily fringed, the setae dis
:11bнted on either side; ccrci are friaged on inner side, 
tl1cir outer side beariпg sctae only оп apical part: seg
шщtation of caudal filaments barely perceptiЬle. 

Coloration of larva p:lle, tшiformly pale yellow, the 
.1bdomen lighter below; the Ьlack eyes and ocelli and 
d1st1nct, reddish-golden tufts of setae on aпterior margin 

. •Jщр!у stand out on pale head; margins of abdominal 
tcrg!tes somewhat darker where setae are located; surface 
of each tergite in addition with а row of very minute 
roнnd spots devoid of pigment; on lower surface the 
r~dd!sh-golden spiпes on legs are the most brightly color
ed; setae on abdomen pale. Caudal filameпts and their 
1etae wh!te 

Length of not fully grown larvae 12.5 and 14 mm; 
kngth of caudal filaments 5.5 and 6 mm. 

Material. Lower course of the Ussuri River, July 10 
12 larvae) and 11 (1 larva), 1958, collected Ьу О. Уа. 
Ba!kova. The type of the species 1s preserved 1n the 
oollection of the Zoological Institute of the Academy of 
Sc!ences, USSR, in Leningrad. 

Ecology. Two larvae were caught in а plankton net 
а: а deptЬ of 6 т and а water temperature of 21.s-c; the 
~jrd 1arva was caught at the surface of the water. In the 
· : ·•· .:: of the larvae were found antennae and seta 

.pepod crustaceans, the head of а tentipedid 
id а few fllamentous algae; there w as no plant· 

debris. Тhese data (together with the absence of grinding 
areas on the maпd1Ьles ~) епаЬlе us to suppose that the 
larvae of Protobehniпgia are predatory. The uпique 
structure of the legs, wblch are short, bent, and provided 
with spines, is clearly unsuitaЬle for swimming purposes. 

Until reccntly the way of life and ecology of 
Behningiidae larvae remained poorly knowп. Iп their 
work Edmunds and Traver (1959) first reported accurate 
oЬservations оп the behavior of live larvae. lt appears 
that these larvae have the аЬШtу to burrow quickly into 
saпd, the large aпterior projections on the head, provided 
with strong bristles, serving as the principal organ Ьу 
meaпs of which the larva sinks into the substrate; the 
elongated maxШary and laЫal palps and the anterior 
pair of legs are theп directed forward and help iп ,the 
digging. All these data were obtaiпed through direct 
observatioпs of live larvae placed in а glass vessel with 
w ater and sand. Our previous assumption concerпiпg the 
nectonic w ау of life of Behniпgia larvae w as based on the 
structure of the hind legs. which are flattened апd partly 
paddle-shaped, апd also оп indirect evidence (the col
lection of larvae in deep w ater with а plaпktoп net). In 
the larvae of Dolania americana similar hiпd legs serve 
as coverings for the gills wheп moviпg through saпd. The 
structure of the legs of Protobehпiпgia asiatica Cl1ern., 
sp. n., fully supports the idea of а burrowing w ау of life 
iп deep saпd: this is iпdicated not опlу Ьу the presence 
of strong, bristle-bearing projectioпs on the head but 
especially Ьу the loпg, smooth, worm-like Ьоdу and 
strong, bristle-Ьearing legs. It should also Ье pointed out 
that the expansion of the abdomiпal 1:erg1tes and the 
formation of а unique lateral groove оп the abdomeп, iп 
which the gШs are located, are also excellent adapta
tions for the movement of the larva within sand. Тhе 
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predatory way of llfe (the most рrоЬаЫе food are tendi
pedfd larvae) also fully accords with а haЫtat in sandy 
Ьottoms. 

КЕУ ТО ТНЕ GENERA BASED ON ТНЕ LARVAE 

1 (2). Total length seven times wldth; very narrow, 
abdominal segments long; middle and hind legs 
sl10rt, not reaching beyond end of second abdom
inal segment; all legs bearing claws; gШ flla
ments located at sides of abdomen • • • • • • • • • 
•••••••••••• Protobehпtngta, gen. nov; 

2 (1). Total length almost three tfmes width (at meso
thorax); abdomfnal segments short and broad; 
hind legs long, reaching almost to nlnth abdom
fnal segment; all legs devoid of claws; gill flla • 
ments located on venter of abdomen •• • • • • • • 

3 (4). 

4 (3). 

............ з. 
Hind сохае approxlmate1y half as long as femora; 
outer surface of hind femur with dense hair-like 
bristles; outer margin of mandiЬles weakly round• 
ed; paraglossae long and·narrow, consideraЬly 
longer than wfde •••••••••••••••••• • • • 
• • • • • • • • • • • Behningia :..~stage. 
Hind сохае aЬout 4/5 as long as femora; outer 
surface of hind with sparse bristles; outer margin 
of mand1Ьles sharply angular; paraglossae short 
and broad, wider than long •••••••••••••• 
•••• , ••••••• Dolania Bdmunds and Тraver. 

• 
SUMMARY 

In 1958, in the lower reaches of the Ussur1 River, 
the jun1or writer found three larvae of а remarkaЬle 
may-fly which Ьelongs to an unknown genus of Behnin
giidae. Its differences from the other genera are given 
аЬоvе 1n the key. 
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