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THE MESOZOIC MYCETOPHILOID DIPTERA OF THE FAMILY
PLECIOFUNGIVORIDAE -

V.G. Xovalev .
Palaeontologicai Instituge, USS3 Academy of Sciences, Moscow

ABSTRACT: A revision of the fazily Pleciofirgivoridae, known from Jurassic and Low
er Cretaceous sediments, has been carried cuT. 3Ite origirc and evolution of- the-ple-
ciofungivorids are discussed, and the grobiex of :heir possible descendants among the”
present-day wycetophiloid Diptera is considered. ’ . ’

The plecifungivorids we-e the larzest famiiy of the bibionomerph 2iptera~through-
out the zreater part of the Jurassic period. Ir most of the iaown Jurassic continen- -
tal oryctocoenoses, this fanily dominated in abundance and systematic variety among -
the Diprera, which had evoived ourside water, 0it:a surpassirz, in these parameters,— —
all the remaining nonaquenus Diptera raren together (20 37, C T .

(S ) ]

.. The oldest representatives of the pleciofungivorids hsve been described from- ——

the basal scrata of the Jurassic svstez in the Issyk-Kul' region [Scgyuty. (6, 7],

where this fanily, ir terms of variecr and overail mumbers, still Jid mot occupy the

doninant position among the bibionomorpas (3). in =aterials from Transbaykalia, dated

as end of Early—beginning of Middle Jurassic (Fovospasskove), the pleciofungivorids

already vere dominant among the bibionomorpts, and thev retained this position through-

out the remainder of the period in Cenzral Asia, southern Kazakhstan, Central Siberia,
—Transbaykaliaand- Mongolia. The grearer parr of the rmaterizi needs taxomomic revi=— —

sion. Up till the present, only an insignificant part of the material from Sogyuty

[6, 7] and from the Upper Jurassic secuence of the Raratau Range in the Chimkent area

[4, 5, 7} has been described, plus the greater part of the material from the Siberian

Ju-assic sequence [2}. Pleciofungivorids may aiso be traced in the Lower Cretaceous

interval, but the family became very rare here. Isolazed remains are kmown only from _

the Neocomian sequence of Baysy (Tranmsbaywalia) [1].

The taxonomic treatment of the maTerials Dasel on this group from Siberia, car-
ried out recently by the author {2}, has required a re ision of the earlier-described
taxa. He has examined the holotypes of aimosct all of the species of the pleciofungi-
vorids and representatives of the fanmiliv "Fungivorizicae™ and "Protopleciicae" (see
below). Original figures nave been made of the wings of the hclotypes of the generic
type species, Only three species, described Iroz {nina, remain unknown to the author,
Two of thez belong o the special genus Ferz Homg, aod one tas been described within.
the genus :fohnesperinws Rohdendorf.

During the work, it became necessary to review the boundaries of the family and
to revise its systematics. The presean: sTtudy it devoted to this end. The revision
is essential because part of the generic and species diagnoses have been based on
artefacts. The reliability of che illusctrations of the venazion of several plecio-
fungivorids, crowded with super-complicacted, chaoticzlly arranged, transverse vein-
lets, has repeatedly raised doubts (8, 9§, lI, e:zc in facz, all the pleciofungi-
vorids have a unique scheme of venatior (Figs. I-3). Wwe have nor found any addition-
al veinlers on the type specimens, aad RS especially is, in all cases, bifurcate.
Jduring the review of abcut 2 thousand sdecizens ¢I still unexatined piecliolungivorids
irom Sogyuty, the Karatau, and the Siberian Juras sequence, in oniv three cases
did we find weak, super-comrlicated transverse ve ecs: in one case, between R:. and
RS; in another, between RS anc the ste= HM:.: p-oxizaliy to ta; and in 2 third, between

Translated from: Mezozovskiye gitsetofiloidnyve dvuaryivyve se=evstva Plezicfung:ivoricae. Paleont.

Zhur., No. 2, pp. 69-82, 1987.
Paleont. jour. 1967, mo. 2



*

BN k)
in each case, th.e super-complicated veinlet was noted only on ome wing,

Miys and Mo t probably either a deformity that is cormon also in ‘modern Diptera or

and it was mos
an artefact.

of the family limits is complicated. 1In ita.venatiqg, the wing of

he §2§i5§3g§§$ozid is most zimilar to that of the family Protopleciidae; the pat-

c P £ the veinlets in both families is identical. Rohdgndorf {7], in placing che
:frn_ofun ivorids opposite the protopleciids in his identificarion table, has indi-

p ecsocha% in the first family RS1l? is short, and at most four times lnnger than ta,
C:::eas RS2 is almost always very large and ig significantly larger than Rs.. Accqrd-
:ng to Rohdendorf, in the protopleciids;—RSt ;sflengrand—usually—ao:cvzhaxpfgumlemes“,
longer than ta, rarely shorter, whereas ES2 is always shorter thap Re. The Lea:ufes
that discriminate both families are insufficiently distinct. The forms assigned ™y
Rohdendorf to the pleciofungivorids, which he has illustrated in Figs. 1012, 10%5-
1018, 1023 and 1024 (representatives of more than s third of the genera in the fami- 4
ly, ;nd mainly type species!), must, according to the diagnoses presented, be include

in the Protopleciidae or occupy an intermediate position bgtveepﬂbziP’famil-es. The

necessity for their clearer demarcation is evident, " 7

U

S s T § e o
forms of both families, typical of the greater part of the Jurassic
perioghea::vzggggy distinguished, and the key proposed by Rohdendorf for their disI
tribution by families is adequate; but in addition to them, there were also genera -
ized forms, starting points for both families >r ninilaf to them.rrepreaence at c@e
beginning of Jurassic time. Some of Lnem are preserved in Middle and Upper Jurassic
sequences, but are rare here as compared with the advanced forms.

cestral group is marked by its small dimensions (length of wing 1.7-3.3
m); ggi ig long, 3§5 :imes longer than ta and approximately equal to RS2; Re is N
long, equal to or longer than RS2, and sigmoid in shape; the base of M, between c':
basai cells (Ml) is distinct, although it i: ofter weak (cf. Figs. 2e, f; 3aIc); the
antennae are almost unpointed toward the top (their construction is known only inl
primitive forms from sediments of the end of Early to Late Jurassic age; wings only
have been preserved in Lower Jurassic material from Sogyuty)e .

From these stem forms spring two phyletic lineages, which separated no later

than the Early-Middle Jurassic boundary—{Novospasskoye). In one of them, there was

imensions (wi length up to 7-8 mm), and the venation has changed

T?tthfei:epigtgcular, RS1 anggR. rzmain long, Ml is retained, and the veinlets of
the medial system, as in the ancestral group, are strong and a little finer than ;he
radials. The advanced forms are marked by a short RS2, whi;h is always shorter t and
RS1, and a very long furca M; and M:, which is more than twice (sometimes 4 times an
moré) longer than M3, The antennae (known in a few forms) taper intensely toward the
top. This lineage corresponds to the family Protopleciidae. The evolutlgnarx trends,

—— -__.typical of the protopleciids, have been most completely realized in Mescploecia Roh-
dendorf [7, Fig. 78]. .

ond phylecic lineage corresponds to the family PleciofungLVOrldge. The
dimenzggn:ezemaig imall (the w%ng is usually up to h'mm). the antennae retain the
original construction, but the venation changes significantly. RSl is shortened as
a result of a shift in ta toward the base of RS; in the advanced forms, it is often
equal to ta and much shorter than RS2. R. becomes shorter and straighter: in the ad-
vanced taxa, it is much shorter than RS2 and almost perpendicular to RS, and gften
intensely thinned. Ml is reduced to a weak fold, and the veinlets of the medial sys-
stem become markedly weakened as compared with those of the radials. The base of the
furca M, and M; is displaced distally, and the furca is ofceq less'than.tvo times
longer than M3. The genera Pleciofungivora Robdendorf. Pleciofungivoreila Ronuendgrf.
FPungivorites Rohdendorf (Fig. 4), and Chilaroviana Kovalev possess the most complete
assemblage of features of this lineage.

t that divergence of the pleciofungivorid and procoplgc;id lineages had
stilnggtfgske: pfact atgthe beginning of Jurassic time and transitions from cbe an-
cestral state toward the more auvanced forms of both lineages had been smooth in na-
ture does not detract from the necessity for a formal dem§rcatxon of the families,
There is no sense in merging them together, because the differences between the ad-
vanced forms of both lineages are great and correspond to the scale of familial dif-
ferences accepted in the Diptera. We shall combine the original group with the pro-
topleciids, because they, at least in the wing venatlon, have retained a great sio-
ilarity to this group. The new definition of the family Pleciofungivoridae will

1The following abbreviations are used: the basal, middle and terminal sectors of RS (the last corre-
sponds to Rs) are denoted as RS1, RS2 and RSJ and the corresponding sectors of Mj42, as MI, HZ and ¥3
(Fig. 2f).

Pig. 1. Recomstruction of

enable us to distinguish it from the Protopleciidae on the basis of a single feature,

the length of RSl. 1In this instance, the diagnosis has been altered somewhat
parison with the original [5-7), and some of the forms,
ily, have been moved into the Protopleciidae.

in com-
earlier included in the fam-

T Spritting of the family into genera is quite coxplicated, becauseé the morphology —
of the pleciofungivorids is on the whole momoromous. Here, as in Rohdendorf [4-6],
it is baged exclusively on the features of the venation, although their assemblage
nas been somewhat reconsidered. Such a systen, however, aiso reflects the earlier-
meaticned evolutionary trends in the venarion and remains to a certain exctent in dis-
pu.e.—-The system, more adequately reflecting the natural state, must take account -
of features of the construction of the body and other appendages, but the data avail-
able on these features are fragmentary. They enable us to give a detajled descrip-
__tion of the family as a whole, but still do not make it possible to differentiate the
generic and species characteriszics. .

The following descriptior of the family does nmot take account of the unusual fea-
tures of Fera Hong, because we are not confident about assigning it to the pleciofungi-
vorids (see below).

FAMILY PLECIOFUNGIVORIDA® Rondendors, 1946
Pleciofungivoridae: Rohdendorf, 1946, p. S1.
Allactoneuridae: Rohdendorf, 1938, p- 42 (pars).
Fungivoritidae: Rohdendorf, 1946, p. 76.

Descriprion. Couparatively smail Diprera (wizg length 1.5-4.0 mm) with slender
body, in habit resembling the moderm Sciaridae { . 1). Eead small, close to the

thorax, circular or weakly transverse. Eyes largze, circular or transversely oval,
minutely faceted, separated frontally above ani Seiow the antennae ir borh Ffields:
frons equal in width to the.face or narrower. Gceili are presenZ, and the ocellar
tubercle projects weakly. Cheeks and occipu: clea seen iz profile. Antennae
attached in the middle of the head or above, in the ‘eaaies usually equal in length
to the head and t.orax taken together, and :in zhe caies, often longer, but not ex-
ceeding the length of the body, with 16-17 segze=zs, in szall hairs, First and se-
cond segments equal in length and width, rounced, usually wider than the segments
of the flagellum and more intensely sclerozizeZ. The flagellur is not thinned or
tapers weakly toward the top; its segments are oval or cvlindrical, gradually becom-
ing shorter from the base to the top of the anzeana; discal segments often equal in
length and width, but they are nor transverse; lasc segment different in shape: it
is either indistinguishable in shape and size froz the preceding segment, or is
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~ % smalley or longer, and spindle~shaped, often with a transverse suture or slope in
" tae upper half; in the latter case, it must be regarded as the product of incomplete
+—merger of the 16th and 17th segments. Palps (Fig. 2b) usually distinctly shorter

' than the heigit of the head, rarely a little longer, in four segments; the first and
second segments are shorter than the rest. Proboscis much shorter than the head,
“soft, with a wide oral disc.

7. Thorax mederately convex in profile from above, with the anterior slope steeper
than the posterior. covered with indistinct hairs, without strong bristles. Scutel-
ium short, ridge-l.ke, and weakly jroj=cting.
" -~ Wings (Figs. 1-4) quite broad, oval, usually with weakly developed anal lobe,
. rounded auxillary angle greater than 90°, and occipital wing scale in the form of a
“: " projection of the anterior margin ol the basialia. Membrane often with a vague stig-
“mal patch on the costal margin at the top of Ri and Ry, in other places without any
- = * " such mark, everly covered with microtrichia, not massed into rows. Costal (C) and
~——-—-—radial veinlets (except for R,) densely covered with small hairs. Venation moderately
© 7 ecostalized. All the veinlets, except CuP and An,, complete. C disappears between
. the tops of Rs and M. There is a vena humeralis. Sc runs into C, comprises about
..~ one-third of the wing length, and usually tapers toward the top. Sc, is not expressed.
= _*——-Remigium with a break or sharp bend at the base. R, is thicker than all the remajin-
=’ ing-veinlets, and equal to 0.7-0.8 times the wing length., RS branches off at about
LA the level of the end of the basal third of the wing, with a band or break at the
point of junction with ta, and, farther on, to the top of the wing, usually arcuately
— --curved, repeating the bend in the costal margin, and ending in front of the top of
the wing. A single anterior branch (R.) extends at an angle from RS, passing into
*  C immediately behinl Ry; it 1s usually thinner than RS3 (Rs)?, RSl at a maximum is
- five times longer than ta and shorter thain RS2, and exceptionally equal to it. Vein-
let ta is aiways present and is almost vertical. The veinlets of the medial system
are much weaker than the radials. M 18 three-branched and includes veinlets M, and
Mz, forming a furca, and Ms. The proximal portion of M (M,) has been reduced as coz-
pared with the distal section, and in the advanced forms has the form of a scarcely
perceptible fold, so that the main cells are in fact merged. The furca of M) and M;
i3 somewhat more proximal than furca RS, and less than a quarter longer than M;; M,
" ends just behind the top of the wing. M. passes out from the stem of M much more
proximally than ta, is connected with Cu only by the transverse mcu, and is alwmost
straight; its basal sector tb (up to mcu) is set at an angle to the long terminal

sector, is very short or completely disappears, and then M. starts from the point
where M and mcu join, The transverse veinlet mcu 18 rotated. CuA is weaker than
the radial veinlets, but stronger than the redials, bending arcuately in the top half
toward the posterior margin of the wing. CuP is clearly adjacent to CuA. Veinlet
An; is almost straight and disappears, without reaching the margin of the wing. Hal-
teres with a relatively short stem, s

Foot long, cursorial, of simple construction, the 2nd-5th segments of the ante-
- rior tarsus rarely expanded. Posterior foot a little longer than the wedian, and
’ the median longer than the anterior. Tibia usually insignificantly, and rarely 1.5
times, longer than the femur. Coxa large, but not elongated, not longer than half
the femur; the anterior coxa a little shorter than the median and poste:zior. Tibia
on top with ventral soft spurs (usually poorly visible in fossil material), the
length of which is normally not greater than the diameter of the tibia (Fig. 2¢);
the spur formula is evidently always l:2:2. The surface of the tibia, besides spurs,
bears very small hairs, which are always shorter than the diameter of the tibia; the
strongest hairs form a longitudinal-like row on the dorsal surface of the posterior
tibia; there are sometimes hairs on the ventral surface of the tarsal segments. Tar-
sus usually equal to tibia, the first segment usually approximately equal to the over-
all length of the remainder.

Abdomen longer than head and thorax together, with well-developed tergites and
sternites, sligntly contracted toward the top from V or one of the last segments,
and sometimes also weakly tapered at the base (segments I and II), Between tergites
I and 11 and/or the corresponding sternites, there is often a sclerotized band, bor-
dered in front and behind by a membrane, which is the posterior portion of tergite
I (sternite) or the anterior portion of tergite Il (sternite). Segment I is shorter
than the subsequent ones. 1In the male, there are eight visible segments, the last
being little distinguishable from the preceding ones. The genital complex is not
wider than the abdomen, is oval or transverse, and includes massive conical gonocox-
ites and shorter cylindrical gonostyles passing out from their crests and ending in

“The venation nomenclature is that according to Hennig (9], However, it 1s possible that the anter-
ior branch of RS corresponds to R4y, whereas R. has disappeared or has merged with Rs. Following
Hennig, we shall regard the posterior branch of M as M,, believing that M3y has disappeared.

B L it

Fig. 2. BRep.esentatives of rbe family Pleciofiagivoridae: a, b)
Pleciofungivora ictipeis Robdendo:zf; Spec. PIN Bo. 2903/1447,
female: a) general appearacce, b) paips; c) Flecicircivorella
prorima Rondendori; Spec. No. 2957/131I, top of posterior tibia;
d) Pleciofunsivorelic sp., Spez. wo. 2784/1438, fezale, top of

d ; ) Fronescerirms cocominclie Rondencorf; bolotype, No.
2452/680, wing; Chizxeat area, Karata: Range; [pper Jurassic,
Karabastauy Group; £} 5. Zz ezzivus (iobcendorf); hoiotype, No.
371/913, wing; Issvik-Kul' area, Sogwuty Gorge; Lower Jurassic,

Dzhil’sk group. MNormal sy=ocls for veinlets.

pinute denticies. The fezale has no telescozic ovipositer; the mexbranes between

the discal segments are not longer than those between the proaimal segments. Segment
VIII has been sclerotized more intensely thaz the preagding segments and is conical;

the terzite is shorter than the prececing ones and the true sternite; the latter, on

the other hand, is sometimes longe: than the preceding ones, with a deep notch on the
posterior margin. Tergite IX is very shor:. Tke cerci are soft and laminar, normally
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“ig. 3. Representative of family Pleciofungivoridae, wings: a)
Archipleciofungivora binerva Rohdendorf; Holotype No. 35B/4l; b)
Archihesperirus phryneoides Rohdendorf; Holotype No. 371-912;

¢) Rhaetofungivora reticuiata Rohdendorf; Holotype No. 358/123;
Issyk-Kul'® ares; Sogyuty Gorge; Lower Jurassic, Dzail'sk Group;
d) Eonesperinus martunovt Rohdendorf; Holotype No. 2452/289; e)
Eohesperirus trisectoraiis (Rohdendorf); Holotype No. 2452/673;
Chimkent area, Karatau Range; Upper Jurassic, Karabastau group.

not longer than segment VIII, and twofold; the terminal segmentr is oval and is short-
er than the basal one, There are two rounded, sclerotized spermathecae (Fig. 2a).
- P

Composition. Archihesperinus Rohdendorf and Rhae:ofungivoraza Rohdendorf, Lower
Jurassic of Lssyk-Kul' area; Archipleciofungivere Rohdendorf, Lower-Middle Jurassic
of Central Asia and Siberia; Bruvanka Kovalev, Lower-Middle Jurassic of Siberia; Mc-
tilia Kovalev and Rohdendorfomyieila Kovalev, Lower-Middle Jurassic of Transbaykalia;
Willihennigia Kovalev, Lower-Upper Jurassic of Siberia; Fleciofungivora Rohdendorf,
Pleeiofungivorella Rohdendorf, and Prohesperinus Rohdendorf, Lower-Upper Jurassic of
Siberia, Central Asia, and Kazakhstan; Ferc Hong, Middle Jurassic of northern China;
Eohesperinus Rohdendorf, Middle-Upper Jurassic of Siberia and Kazakhstan; irzsrouzr-
8kia Kovalev, Middle-Upper Jurassic of Transbavkalia; and Furmgiverices Kovalev, Upoer
Jurassic of Chimkent area. A huge amount of undescribed material comes from the _u-
rassic sequence of Central Asia and Mongolia and from the Neocomian strata of Trans-
baykalia.

—

This family is distinguished from the Protopleciidae by the short

Comparison.

~3
(&)

Fig. 4. Representatives of the Plezicfungivoridae, wings: a) Ple-
ciofinzivers jurcssicz (Rohdendorf); Solorype Xo. 2452/356; b) P,
atcvirz (Robdendorf); Bolotype %o. 343/167; c) 2. transversinervis o
(Rondendorf); Holotype No. 2452/358; 4, e) Flesiofirgivoreila biner- -
vc Rohdendorf; d) Holotype Ko. 22/1°7; e) reconstruction of vena—
ti 1; f) Runsivorites lotimedius Robdendorf; Bolotype %o0. 2452/548
(wing split along wmedian veinlets ané CuA, as a result of which the
bases of these veinlets are closer together than wvas the case in the
living insect, and mcu 13 not seen); Chimsent area, Karatau Range;
Upper Jurassic, Karahastaun groop.

RS1; it is distinguished from the modern family Bolitophilidae, with its similar ven-
ation patterns, by the longer M3.

Remarks. In a further review, only those earlier-described genera are consid-
ered wnose dlagnoses require refinement or revision. A dezerminative table for the
genera of the fazily and descriptions of sevez genera Iroz the Jurassic sequence of
Siberia has been given in a publication by the autior [2].

sic=imz Rohdendorf, Palaeohnes-
k described from Sogyuty
refinexent of the diagnosis
Protopleciidae.

The genera frze:zofurgivoreila Rondendorf
perinus Rondendorf{ and Prc:iailcz:tereurz Rohde
[6]); as a result of a revision of the type maZeria
of the family, they have been transierred to the fazil

The venation of the pleciofungivorids, described froc the Middle Jurassic se-
quence of northern China (both species of Ferz Eazg and Ichesperinus gracilis Hong),
is unusual: icids; RS branches in front of
the very top of the wing, and, in this case, ~ates farther from R:; than in
all the other pleciofungivorids (10, Figs. 1CI The systematic position of
these forms is uncertain. It is possible tna: should be placed in a separate




~ family. "It is also possible, however, that the venation has not been completely ac-
curately illustrated.

_ - Rohdendorf (7], on the basis of Tillyard's information {13} on an undescribed

T . dipterous insect from the lower Liassic sequence of England (Brit. Mus. (Nat. Hist.)

Spec. No. 1,10458), has assigned it to the pleciofungivorids. However, from its ve-
nation, it may be assigned both to this family and to the Protopleciidae and the Cro-
saphididae. Tillyard's statement that the posterior tibia is 2.2 times longer than

" the femur almost destroys the grounds for including this form in the Pleciofungivori-
dae. ’

Genus Prohesperinus Rohdendorf, 1946

Prohesperinus: Rotdendorf, 1946, p. 56.

Rhaetofungivorodes: Rohdendorf, 1962, p. 230.
Type specieu;W P. abdominalis Rohdendorf, 1946; Upper Jurassic; Chimkent area.

Diagnosis (Fig. 2e, f). Sc terminates at the level of the anterior end of ta
_ or more EIscaIIy.__RSl is more than three times longer than ta; RS2 is insignificant=
ly longer than RSl. Veinlet R. is long, less than three times shorter than RS3, lies
at an angle of not more than 45° to RS, and is sigmwoid in shape. The M, and ¥, furca
is at least three times longer than M3.

Species composition. P. defaetivus (Rohdendorf, 1962) comb. nov., from the
Lower Jurassic sequence of the Ilssyk-Kul' area, the type species, and possibly 7.

__ pedeliy Rohdendorf, 1964, frem the Upper Jurassic of the Chimkent area (in the si:gle

apecimen from which tte species has been described, the wing is badly preserved and
the M, and M: furca is not visible),
" Comparison, WitVigﬁaiutingviihéa'fr;; fﬂé ﬁésc similar Rhaetofungivora by the
long M, and M; furca and from Archihesperinus and Archipleciofungivora, by its long
c. :

Remarks. The wing venation of Rhaerofungivorodes defectivus, the only repre-
sentative of that genus, has been inaccurately illustrated in the original descrip-
tion [6]): Rs passes out more-distally than is-shown-i{n-the figure. In fact, the
venation of R. defectivus (Fig. 2f), like that of P. abdominalis, is distinguished
by its specific features alone. On this basis, the name Rhaetofungivorodes is placed
in the synonymy of Prohesperiius., The conatruction of the body is known only for the
Late Jurassic species of Prohasper.nus.

Genus Archihespeérinus Rohdendorf, 1962
-Type species. - A.” phryneoides Rohdendorf, 1962; Lower Jurassic, Issyk-Kul’ area.

Diagnosis (Fig. 3b). Sc ends close to the middle of RSl. Veinlet R,, which
begins at the base of Ry, forms quite a marked bend toward the anterior margin of
the wing. RSl is at least twice as long as ta; RS2 is slightly longer than RSl.
Veinlet R, 1s strong and long, a little less than half the length of RS3, forms an
angle of less than 45° with RS, and is sigmoid in shape. M3 is longer than M2, and
the M,,; furca is long and approximately twice the length of M3.

Species composition. Type specles.

Comparison. Given in the diagnosis of Archipleciofungivora.
Remarks. It is possible that this genus should bé united with Archipleciofurgi-
vora. The construction of the body in bota genera is unknown.
Genus Archipleciofungivora Rohdendorf, 1962
Type species. 4. binerva Rohdendorf, 1962; Lower Jurassic, Issyk-Kul'area.
Diagnosis (Fig. 3a). Sc termiunates close to the middle of RSl. Veinlet R, is
almost straight. R. is less than half the length of RS3 and forms an angle of abou:

45° with RS. Remainder as for Arcaihesperinus.

Species composition. Besides the type species, an undescribed form from the
Middle Jurassic of the Chulym-Yenisey Basin (2],

L 3

- ’ Coggarisbﬁr'KDistinguished from the very similar &r=>iresperinus by its short

Rs (in Arcainesperim.s, R, is less than half the length of RS3) and the straight R;.

) 7 Genus Rhaetofunz.vore Rohdendorf, 1962
Type species. :é. reticulata Robdendorf, 1962; Lower Jurassic: Issyk-Kul' area.

3 ]
Diagnosis (Fig. 3¢). Sc terminates at the anterior end of ta or more distally.
RS1 is more than twice as long as ta, and section RS2 is insignificantly longer than
RS1. Veinlet i, is long, more than half the leng.h c¢Z RS3, with which it forms an
angle not greater than «5%, -nd it is sigmoid in shape. The M;,; furca is approxi-
mate'ly twice (distinctly less than three times) the lengtk of M3. . .
r roo:

: ’ Species composirion. Type species.

Comnarison. It differs “rom the most similar genmus Froaesperinus in its shorter
My, 1 Furca, and from Archipleciofungivora and Arcaiaerseri-us in the length of Sc.

. Remarks. Fifreen species of this genus have bebn described from the basal Lower
* Jurassic of the Issyk-Kyl' area {6, 7). As a pruliminary study of the type specimens
----———has-shown, -all these-species belong to the Protopleciidae. o T -

Genus Eohesperinus Rohdendorf, 1946

Foheeperinue: Rohdendorf, 1946, p. 60.
coTTTTTT T Ropachyncuru: lohdendorf," ;9‘6' P. 57. Tt T T T

Diagnosis (Fig. 3d, e). Sc terminates at the anterior end of ta or more dis-
tally, ESI 18 short, more than twice as lon; as ta and at least three times shorter
than RS2. Velnlet R, long, approximately half the length of RS3, with which it forms
an angle of 45°, and sigmoid. The Mj+i furca is not less than 2.5 times longer than

~ ——————species composition. Thé type species, . :risectorciis (Rohdendorf, 1946)

comb. nov. and z. wecer: Rohdendorf, 1964, rom the Upper Jurassic of the Chimkent
area; and i. sibiricus Kovalev, 1985, from the Middle Juri:sic of the Chulym-Yenisey
basin,

Comparison. Differs from Flectofungivors, Plecicungi.orella and Pungivorites,
which also have a short RSl, in the long Ra.

Remarks. As the main feature, characterizing the monotypic genus Eopachyneura,
Rohdendorf points to the presence of an addicional branch in RS [5, Fig. 63]. This
branch is an artefact. After its removal, the basis for recognizing Erpachyneura
disappear, and this name is regarded as a synonyvm of Eohe.perinus. The.H@ng venation
of the holotype of £. triseccoraiis is illuscrated in Fig. Je. E. gracilis Hong,
1983, as may be judged from the description and illustratiom [10], cannct be assigned
to Eoheaperinue (see remarks in the diagnosis of the family). ~ — T

<«

enus Pleciofurgivcrz Rohdendorf, 1938

Pleziofuncivorz: Rohdendorf, 1938, p. 42.

Aliaszoreurizes: Rohdencarf, 1938, p. &3.

Poluneuriszc: Rohdendorf, 1946, p. 52.

Transversizieziz: Rohndendorf, p. 53.

Type species. F. .actigennis Rohéendor:Z, 1638; Upper Jurassic; Chimkent area.

Diagnosis (Figs. l; 2a, b; 4a-c). Sc terminates at the level of the anterior
end of ta or more diszailv. R, 1s almost siraight. RSl is short, not more (and
usually distinctly less) than 2.5 times longer than ta aac a: most half the length
of RS2. Veinlet K. az-ears almost ir—ediately in fron: of the level of the end of
R., which is at tosz, nalf the length of RS3, wi.h which it usually makes an angle

of not less than 45°, and is often alcost straight. ¥ is longer than M2, and the
M,.+: furca is cozparatively short, being 1,5-2.5 times longer than M3.



" ccies gsition. The type species, P. jurassica (Rohdendorf, 1938) comb.
> v"§§E£%%§3%%%E%Rsﬁazﬁdorf. 19{2) comb. nov., P. major Rohdendorf, 1946, and 7.
,::a;;v’;é{nerpi.w(Rohdendotf, 1946) comb. nov. from the Upper Jurassic of the Chim-
kent a-eas- P. bur,/atica Kovalev, 1985, and 7. :ransbuicaiica Kovalev, 1985, from the
Lower-Middle Jurassic sequence of Transbaykalia; and P. yeniseyica Kovalev, 1985,

from the Middle Jurassic of the Chulym-Yenisey basin [2].

- ,Com“;rison Close to Pleciofungivoreila and Fungivorites. Distinguished from
the fEEEE?’Bi_Ehe long Sc, and from the latter by the longer M;4: furca.

"} Remarks. The monotypic genera Transversiplecia and Polyneurisca were separated
n the basis of an erroneous interpretation of the venation. The transverse veinlet
‘thin S& in I. trc-isversinervis (5, Fig. 57) 1s an artefact (a strand of detritus,

; {ntersecting the wing). The oblique transverse veinlets between C and RS in Poly-

£ neurisea atavina (5, Fig. 56) have turmed out to be irregularities in the rock sur-
face, ani in places, dark punctate inclusions of organic matter; they have been seen
e only in one of two wings.  The true venation of the wings of P, atavina (Fig. &b) and
e p, transinervis (Fig. &c) is of the same type as in Pleciofungivorg, so that the names
Polyneurisca and rranavsggiplcoia are regarded here as synonyms of‘Pleciofungivorc.

i .. In-the description-of 4llactoneurites,-with its single species, 4. juraseioa,
i . Rohdendorf indicated that this genus is distinguished from Plecicfungivora by the
... differing proportiens of the veinlets -- a longer RS, and a different, narrower
" wing" [4, p. 44]. In 1938, when both genera were described, each of them was known
. .__from a single representacive. The scope of Pleciofungivora has now been expanded.
- Its representatives, described after 1938, within the genera Pleciofungivora, Polyneu-
" pisea and Transversiplecia snd also species from Siberia [2], in respect to the fea-
. " tures listed by Rohdendorf, have an-intermediate position between 4. jurassicus and
" P. litipennie and these features do not have generic rank. Therefore, the name Allze-
toneurites 18 also regarded as a synonym of Plectofungivora. The wing venation of
———P, Juraseica is illustrated-in Fig. 4a.—— e

Genus Fungivoritss Rohdendorf, 1938

Type speci-s, F. latimedius Rohdendorf, 1938; Upper Jurassic; Chimkent area.

-Disgnosis (Fig. 4f)¢ The Migzy furca-is leis—than1:5 times longer than M37 The

remaining features are as in Pleciofungivora.

Species composition. Type species,

Comparison. This genus differs “rom Pleciofungivorella in its long Sc.

Remarks. The original diagnosis of the genus and the accompanying figure [4,
Fig. 18] contain errors: Ri is illustrated as being longer than it in fact is; Ra
is not shown; the statement that the femur is markedly inflated does not agree with
reality (it is thin, as in the remaining pleciofungivorids). The family Fungivori~
tidae in its original sense 1s hete-ogeneous. It includes repres:ntatives of the
families Pleciofungivoridae (Fungivorites), Pleciomimidae, and Mesosciophilidae [2].
The species 7. indistinctus Rohdendorf, 1946, may ot be assigned either to Fungivor-
- ites or to the family Pleciofungivoridae, because R; in it almost reaches the top of
the wing. Statz [12], who did not realize that the name Pungivorites had already
been used as a generic taxon, described under the name Fungivorites problematicus,
an unusual representative of the Diptera from the Miocene sequence of Western Europe.
This insect clearly bears no relationships to the mycetophiloids, but most probably
belongs tc the superfamily Psychodoidea. The nrme Fungivorites should not be used ia
future for this insect.

Genus Pleaiofungivorella Pohdendorf, 1946
Type species. P, binerva Rohderdorf, 1946; Upper Jurassic; Chimkent area.

Diagnosis (Figs. 4d, e). Sc terminates freely not farther than the middie of
RS1, and rarely a little more distally, but always clearly does not reach the level
of the anterior end of ta. The RS3 sector is very weakly curved. The M;42 furca is
more than 1.5 times longer than M3. The remaining features are as for Pileciofungi-
vora and Fungivorites.

Species composition. The type species, P. brevisubcosta Rchdendorf, 1964, and
P. prozima Rohdendort, 196', from the Upper Jurassic of the Chimkent area; P. itche-
tuica Kovalev, 1985, and P. tugnuica Kovalev, 1985, from the Lower-Middle Jurassic
sequence of Transbaykalia; P. krasnovarica Kovalev, 1985, from the Middle Jurassic
of theAChulym-Yenisey basin; and P. wudaensis Kovalev, 1985, from the Middle-Upper
Jurassic sequence of Transbaykalia.
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. TR . .
Comparison. - Genus differs from the similar Plesicfun:ivora and Furcivopites in
the short Sc. -7 4 ¥ ., - )

Remarks..- The principal generic feature of Tlezic urzicsrella Rohdendorf [5, 6]
has been considered to be the presence of two anmteriorly exzending branches of RS
(three-branched RS)i«: This feature is an artefact. In the holotypes of 2. birerva
(Fig, 4d) and F.’ prozima, the wing is so comstructed that i~s posterior margin lies
beneath the anterisr. The veinlet, accepted in the origina: descriptions as the an-
terior ancillary branch of RS, in fact corresponds to Cud and the venarion is actuallw
included in the gene: 2l scheme. Here, :he generic stat:s ¢ Flesiofurnsivora is re-
taired, because the short Sc, whic'. distinguiskes the species of this genus from its

close rela~ives, seems to be a stable fearure of genmeric raax.

- .- . THE EVOLUTION AND GE.ZRIC RELATIOSSHIPS OF THE
AR PLFCIOFUNGIVORIDS -

* As already stated, the family was a derivative of the protopleciids. Its mor-
phological evolution, berause of lack of informationfabour the body comstruction, may
only ‘ehgzaced through the wing venation. The early L.assic pleciofungivorids pos-

[ TN

-most >rim.tive-venation,—-During its-subsequent-evolution;the-following — -

_trends may be clearly recognized: _shortening of Sc, ES1, and the M;,; furca, short-
ening and straightening of R.s, and an increase in the angle between this furca and
RS. From an analysis of these trends and firm data om the geological age, the append-
ed schema of phylogenetic relationships of the genera is given (Fig. 5)... It shows,
first, that the forms with a complete assemblage of the lgsted apomorphs (Plecio-
fungivora and Plseiofungivorella) appeared at the end of the Early and the beginning
of -the-Middle Jurassic,—and, second, :hat even at the-end of J.rassic time, primitive
forms (Prokesperirus) also contiaued to exist along witi sucn forms. Progressive
trends in the wing venation were not always achieved simmltaneously. Some genera
combined archaic-aid progressive features; for exa=ple, the long R, with . very shorc
RSl was .etained in Eohssperinus.

An undoubted derivative of the pleciofungivorids was the family Pleciomimidae,
first recorded in the upper Liassic sequence [7)]. The pricirive pleciomimids are
distinguished from the pleciofungivorids by a unique apomcrpny (the absence of R.).
Evidently, the reduction of R., associated with miniaturization (the pleciomimids

T gre usually smaller than the pleciofungivorids), couid have taken placé in different

groups of pleciofungivorids independently, and th¢ pleciozizids do not represent a
monophyletic group {2]. - T

There are no reliable data on other direc: descendants of the pieciofungivorids.,
Rohdendorf {7] has stressed that this family is the ancestor of m.ny Cenozoic groups
of fungivoroids (= Mycetophiloidea) and probably aiso of the entire superfamily Bi-
bionoidea., Trz validity of this view has subsequeazly been repeatedly disputed (9,
11)._ I . S

There are, in fact, no grounds for believing that the pleciofungivorids are the

riginal forms of the bibionoids. The recent >idionoids of the families Hesperini-
dae and Pleciidae, closest to the protorype, are dis:tinguished by plesiomorphies of
the venation (a distinct Ml, a long M; and M: furca (both fazilies), a comple.e An
(Hesperinidae), and very long Sc and Rs (Pleciidze!). Direct derivatives of the ple- -
ciofungivorids have been considered by RohdendorI [5] to be the modern families of
wvcetophiloids, Keroplatidae, Macroceridae and Diromyiidae, although in that same
work, it was pointed out that in certain features of the veaation, the pleciofungi-
vorids are more apomorphic than the ditemyiics, without making any firm comments
about such features. The plesiomorphs of the venation of these recent famil.ies,
which distinguish them from the plesiofungivorics have been discussed in detail by
Hennig {9], who has demonstrated the¢ impossidilirty of deriving them directly from the
pleciofungivorids. Hennig's conclusions are illus:irated with complete confdence.

Among the modern mycetophiloids, the vezatiorn paztern of the pleciofungivorids
most closely corresponds to that in the fazmily 3olitopkilidae ana the genus Pterogym-
nus Freeman of uncertain systematic position. Quite a close relationship between the
bolitophilids and the pleciofungivorids is nsT exciuded, as is indicated by the con-
struction of the appendages of the bolitoprilids (shorter than in other modern myce-
tophiloids), the coxa, anc the weakly devel < spurs on the tibia, However, the
differences in the venation of the bolitophilids Irom that of the pleciofungivorid
pattern bear the character of plesiomorphs: An: reaches the margin of the wing, the
M,+: furca is very long. Matile [11] wmentions ve: another difZerence, the presence
in the bolitophilids of a short Sc: veinle: tezweez Sc and R , which belongs to the
original venation pattern of the dipterid wing. In the pleciofungivorids, this vein-
ler has been los: (in reviewing very well-preserved material from the Middle Jurassic
sediments froz the Chulym-Yenisey basin, this veinlet has no: been found in a single
fossil, although it is readily observed in tae =ycetophiloids of the family Mesoscio
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v .- w family. It is also possible, however, that the venation has not been completely ac-
curately illustrated.

o

. .. Rohdendorf [7], on the basis of Tillyard's informacion {13] on an undescribed

- dipterous insect from the lower Liassic sequence of England (Brit. Mus. (Nat. Hist.)
Spec. No, 1.10458), has assigned it to the pleciofungivorids. However, from its ve-
nation, it may be assigned both to this family and to the Protopleciidae and the Cro-
saphididae. Tillyard's statement that the posterior tibia is 2.2 times longer than

" the femur almost destroys the grounds for including this form in the Pleciofungivori-

dae.

- Genus Prohesperinue Rohdendorf, 1946

. Prohesperinus: RoSdendorf, 1946, p. S6.
Rhaetofungivorodes: Rohdendorf, ¥962, p. 230.
Type species;" P. adbdominalis Rohdendorf, 1946; Upper Jurassic; Chimkent area.

Diagnosis (Fig. 2e, f). Sc terminates at the level of the anterior end of ta
_or_more iIstaIly. _R$1 13 more than three times longer than ta; RS2 is insignificant-
ly longer than RSl. Veinlet R. is long, less than three times shorter than RS3, lies
at an angle of not more than 45° to RS, and is sigwoid in shape. The M, and M, furca
is at least three times longer than M3.

== ' Species composition. P. defectivus (Rohdendorf, 1962) comb. nov., from the
Lower Jurassic segquence of the Issyk-Kul' area, the type species, and possibly 2,

__pedeclis Rohdendorf, 1964, frem the Upper Jurassic of the Chimkent area (im the si:gle
specimen from which tte species has been described, the wing is badly preserved and
the M; and M; furca is not visible),

" Comparison. It is &istihgviéhe&ffrgﬁ the Q&st similar Rhaetofungivora by the
long M; an 2 furca and from Archihesperinus and Archipleciofungivora, by its long
Sc. .

Remarks. The wing venation of Rhaetofungivoredes defectivus, the only repre-
sentative of that genus, has been inaccurately illustrated in the original descrip-

_ _.—__tion (6):+ R4 passes .out-more-distally than-is-shown-in-the figure. In fact, the -
venation of R. defectivus (Fig. 2f), like that of P. abdominalis, is distinguished
by its specific features alone. On this basis, the name Rhaetofungivorodes is placed
in the synonymy of Prohesperiius. The construction of the body is known only for the
Late Jurassic specles of Prohesper.nus.

Genus Archihesperinus Rohdendorf, 1962
-Type species. ~ 4. phryneoides Rohdendorf, 1962; Lower Jurassic, lssyk-Kul' area.

Diagnosis (Fig. 3b). Sc ends close to the middle of RSl. Veinlet R:, which
begins at the base of R., forms quite a marked bend toward the anterior margin of
the wing. RSl is at least twice as long as ta; RS2 is slightly longer than RSI.
Veinlet R. is strong and long, a little less than half the length of RS3, forms an
angle of less than 45° with RS, and is sigmoid in shape. M3 is longer than M2, and
the M4, furca 1s long and approximately twice the length of M3.

Species composition. Type specles.

Comparison. Given in the diagnosis of Archipleciofungivora.
Remarks, 1t is possible that this genus should bé united with Archipieciofunsi-
vora. The construction of the body in bota genera is unknown.
Genus Archipleciofungivora Rohdendorf, 1962
Type species. A. binerva Rohdendorf, 1962; Lower Jurassic, Issyk-Kul'area.
Diagnosis (Fig, 3a). Sc termitnates close to the middle of RSl. Veinlet R; is
almost straight. R. is less than half the length of RS3 and forms an angle of about

45° with RS. Remainder as for Archihesperinus.

Species composition. Besides the type species, an undescribed form from the
Middle Jurassic of the Chulym-Yenisey Basin [2].
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Coggarisbﬂ: \Discinguished from the very similar Arcziresperinus by its short
Re (in Arcainesperim.3, Ry is less than half the length of RS3) and the sctraight R;.

Genus Rhaetojumz.vore Rohdendors, 1962

Type species. . reticulate Rohdendorf, 1962; Lower Jurassic; Issyk-Kul' area.
b
Diagnosis (Fig. 3¢). Sc terminates at the anterior ead of ta or more distally.
RSl is more than twice as long as ta, and section RS2 is insignificantly longer than
RS1. Veinlet i.o is long, more than half the leng_h ¢ RS3, with which it forms an

angle not greater than «5°, -nd it is sigmoid in shape. Tre Mi42 furca is approxi-
__mately twice (diszinctly less than three tinmes) the lengthk of M3. .. _.

: ST e
< Species compusition. Type species.

Comarison. It differs "rom the most similar genus Tr>resperinus in its shorter
- My,2 Furca, and from Archipleciofunjisora and Arciiaerperi=us in the length of Sc.

 Remarks. Fif-een species of this genus have bebn described from the basal Lower
" Jurassic of the Issyk-Kyl' area [6, 7). As a prcliminary study of the type specimens
-—--————has-shown, -all these species belong to the Protopleciidae. T s — = :

Genus Eohesperinus Rohdendorf, 1946

447;;;}apcriﬁua: k;hdendgrf;rl9h6, p. 60,
--———-—Eopachyneura: -Rohdendorf, 1946, p. 57. -~ T -
Type species. E. arrtynovi Rohdendorf, 1946; Upper Jurassic; Chimkent area.

Dingnosis (Fig. 3d, e). Sc terminates at the anterior end of ta or more dis-
tally. 1s short, more than twice as lon; as ta and at least three times shorter
than RS2. Veinler R, long, approximately half the length of RS3, with which it forms
an angle of 45°, and sigmoid. The Mj+: furca is not less tham 2.5 times longer than

- ————— Species cowmposition. The type specles, I. :riseczorclis (Rohdendorf, 1946)
comb. nov. and Z. vecer: Rohdendorf, 1964, rom the Upper Jurassic of the Chimkent
area; and Z. sibiricus Kovalev, 1985, from the Middle Juriisic of the Chulym-Yenisey
basin. .

Comparison. Differs from Fleciofumzivorz, Plecicungi.orella and Fungivorites,
which also have a short RSl, in the long Ra..

Remarks. As the main feature, characterizing the monotypic genus Eopachyneura,
Rohdendorf points to the presence of an additiomal bramch in RS [5, Fig. 63]. This
branch is an artefact, After its removal, the basis for recognizing Erpachyneura
disappear, and this name is regarded as a synonym of fohesperinus. The wing venation
of the holotype of z. trisectoraiis is illustrared in Fig. 3e. E. gracilis Hong,
1983, as may be judged from the description and {llustration [10], cannct be assigned
to Zohcaperinue (see reaarks in the diagnosis of the family). - — : T

Genus Pleziofurgzivcrz Rohdendorf, 1938

Pleciofuncivorz: Rohdendorf, 1938, p. 62.

Aililacszoreurites: Rondencarf, 1938, p. &3.

Poluneuriezc: Rondendorf, 1946, p. 52.

Transuersip.eciz: Rohdendorf, p. S53.

Tvpe species. =. .atipennis Rohcendori, 1638; Upper Surassic; Chimkent area.

Diagnosis (Figs. 1; 2a, b; 4a-c). Sc rerzinates at the level of the anterior
encd of ta or more distailv. R; 1s almost straight. RS1 is short, not more (and
usually diszinctly less) zhanm 2.5 tizes longer than ta anc a: most half the length
of RS2. Veinle: R. arpears almost iz—ediately in fron: of the level of the end of
R., which is at cos:z, nalf the length of RS3, wich whizk it usually makes an angle

of not less than 45°, and is often alwost straight. K3 is longer than M2, and the
M.,. furca is comparaziveiy short, being 1.5-2.5 times longer tham M3.
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Fig. 5. Sketch cf the phylogemetic relsticaships
of the Jurassic Pleciofungivoridaa. Symbols: 1)
. Lower Jurassic of the Issyk-K.l' ares (Sogyuty
- : Gorge); 2) Lower-Miudle Jurassic of Transbaykalia .
’ (Novospasskoye, Bryanka); 3) Middle Jursssic of E
Chuly >Yenisey Basin (Kubekovo); &) Middle-Upper-  — ——— — - - - - - - e - - - -
Jurassic of Transbaykalia (Uda River); 5) Upper
. Jurassic of southern Karakhstan (Karatsu Range).
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philidae from this same locality). The venation in Pterogymnus (9, Fig, 91) more UDC 565.76:551.762+551.736(5) - ) S
closely corresponds to the pleciofungivorid pattern (An; 1s incomplete, the M;,; fur- :

ca is comparatively short, but R, does not merge into C, but into R;, as in certain
bolitophilids, but not in the plesiofungivorids. This unusual genus may have been
~——the product of both the pleciofungivorids and the-bolitophilidsi—— T

NEW MESOZOIC WATER BEETLES (INSECTA, COLEOPTERA)
" FROM ASIA

LA, A """-";&"f"g‘;‘”&m:
a5

Thus, there are no sufficiently weighty arguments that point to the origin of
any of the Cenozoic subdivisions of the mycetophiloids from the pleciofungivorids.
However, the carefully framed proposition about the "sister" relationships between
the Mesozolc Pleciofungivoridae along with the Mesosciophilidae and the modern myce-
tophiloids (including the Sciaridae) possibly is well founded. Matile [1l} believes
that among the modern mycetophiloids the Ditomyiidae and certain genera of indeter-
minate position close to Aeterotricha Loew are most similar to the pleclofungivorids.
It is likely that this hypothesis, which sgrees to a certain degree with Hennig's
conclusions [9), should, after adding the family Bolitophilidae to the groups noted

by Matile, be accepted.

~
A.G. Ponomarenko

_ Paleontological Institute, USSR Academy of Sciences R -
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ABSTRACT: A new species of the family Liadytidae, two new genera and four species

of the family Ccptoclavidae, a new genus with two nev species of the family Dytisci-
dae, and two new genera and four species of the fazily Hydrophilidae from the Juras-
sic and Lower Cretaceous of Central and East Asia are described. Larvae were found

The reconstruction of the way of life of the pleciofungivorids as the prominent
bibionomorphs of the Jurassic period is extremely tempting. However, any conclusions

sbout this problem must be expressed with great care, because the pleciofungivorids A " d d e
did not lease direct descendants in the rezcen: fauna, the ecology of which gould have =+ topether with the imagos of three species of Coptoclavidae. These are the first fos-
been extrapolated to the ancestral forms. Hypotheses concerning the ecology of the s sil predaceous diving beetles (Dytiscidae) to be described from the Jurassic and Low-
larvae have been advanced by Rohdendorf [4]) and, in greater detail, by the present - er Cretaceous deposits.

author [2, 3]. The imagos, judging from the construction of the legs, were gocd 3

runners. Flight was not distinguished by velocity. The weak development of the mouth & . . «

parts and the soft labella indicate feeding on liquid pourishment only. Sexval di-
morphism in the construction of the antennae, which were longer in the males, suggests
that they lived at a significant distance frow the females. It is possitle that the s R . . . .
females possessed stridulating equipment. ¥ Remains of water beetles are found quite olzen a: Hesozg:.c locallt}es, although

by ao means as often as one would expect on the basis of their way of life. Several
aquatic forms, among which most of the known fazmilies of Upper Mesozoic water beetles
are represented, are described below.
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