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Awr. XXXIL — Zypes of Derivian Insects; by E 1.

SELLARDS.
[Continued from vol. xxii, p. 238, Scpt. 1906.]
Panr IL—PLiECcrorTERA.

Eentaerins have been until very recently unknown from ,

Permian deposits. The gronp is scantily represented in the
Russinn Permiau, aceording to Handlirseh, by one imperfectly
preserved wing and three Jarval forms.®  That Ephemerids
were present in considerable numbers during Permian time
is, liowever, clearly indicated by the collections made from
the Kansas Permian.  True Iphemerids make up a conspicu-
ous clement in the inscet fauna of these deposits.

Protereismephemeridew, new family.

The insccts of this new family are true Ephemerids. In
the gencral shape of the wings and the body, as well as
in tlic manncr of holding the
body, they very much resemble
many lof the modern large
Ephemerids. - The prothorax
and hdad are of medinm size;
the thovax islarge and arched;
the megothorax and metatharax
arc eqpual in size or nearly so;
the abdomen is long and slen-
der anjd terminates in stream-
ers. The wings are clongate
with rounded Inmer border;  Ire. 1. Arrangement of veinsat the
the two pairs arve equally b“%l:’i Ethteh“'i?g s seon til{ the t)il’e
developed, or nearly so. The &350t e iy Pretercionephe
venation of the wing is of a natwe. C, costa; Se, subcosta; R,
fixed and characteristic type, radius; Rs, vadial sector; M, media;
indicating a well established Cu, first division of the cubitus ; Cu,

. (2. " second division of cubitus; A, fiyst
family, The subcosta, as 18 "anal; Cb, costal brace. Enlarged 6.
usnal |with, Eplemerids, lics times.

. close tp the border and extends

to the ppex of the wing. The radius is strong at the base and .

extends pavallel to the subeosta to the apex.  The radial sector

is very wniform thronghout the family. TIts divisions, asis true

“also of otlier veins of the wing, are by scts of threes, the typical

number being three sets of three veins cach, or nine branches to

the seetor in all.  The first division of the sector is commouly

* her einige Tusektenreste aus der Perms{vmation Russlands. Mémoires
de L'Achdémic Impériale des Seiences de .-Pétersbourg, (ser. 8) vol. xvi, -
No. 3, 1004, pp. 6-7 ; Dic Fossilen Insekten, Licferuug III, pp. 886-387, 1906.
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=omewhat in frout of the middle line of the wing. The two
lower branches resulting from this division are simple; the
upper division, after continuing simple a distance of four or
five millimeters; breaks into a seecond set of three veins, of

-~ whielr the two upper are simple 5 the lower, continuing simple

a variable distance, ultimately breaks into a third set of three
veing,  The middle vein of these sets of three lies on the fold,
is nsually weaker, and has the appearance of an interpolated
vein,  Its attaclunent is variable, sometimes with the upper

F16. 2, The radial sector (Rs) and the media (M), as typically developed
in the family Protereismephemeride, The attachment of the middle vein
of the sets of three is variable.

“division, sometimes with the lower, or, rarely, directly between

the two.  In all genera and species thus far made known the
radius conforms to this general type. The attachment of the
sector is usually with the media. The media is cqually con-
stant and characteristic.  This vein continnes simple to or
beyond the niiddle of the wing, where it breaks into a set of
three veins, all of which remain simple.  The interpolated vein
lies in the furrow, the outer branches and the media itself
lying on a fold. The attachment of the interpolated vein is
variable with the different genera. The media, usually carrying
the scetor, is fused at the base with the radius. Cubitus, and
cubitus, gcparate just at their basal origin.  Iach is typically
three hranches, but in some species additional branches appear
at the Dborder.” The first anal is a strong, siinple, deeply
impressed vein, with an abrupt characteristic downward curve
at the base, :

A strong brace oeenrs at the base of the wing. The vein
forining the brace is without doubt the ecosta combined with
astrong cross vein.  This vein arises at the base of the wing
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between the border and the subeosta. It extends, following
an arched course, between the subeosta and the border, a distance
of two to four millimeters (variable with the different genera),
where it divides.  The stronger division turns with a uniform
curve across the subeosta and euds on the radivs, thus forming
the brace. The weaker division turms npward, reaching to and
quickly joining the costal border, This structure iz also seen
in the wings of many modern Iphemerid genera, where it is
apparently a disappearing character. As a convenience of
reference I snggest for this structure the term Costal brace.

3

F1g. 3. Type specimen of the genus Protereisma. Head, thorax, and first
seven segments of the abdomen preserved. The wings are preserved com-
plete except at the tips. The wings ave thin and flat.  The venation is made
more indistinet by the fact that the four wings lie together. The dotted.
veins and the tips of the wings restored from a second specimen of the same
species.  Inlarged 4 times.

Lrotereisma gen. n.

The genus Protereisma® is regarded as the. type genns of ’
the fumily. The wings are thin, clongate, nnd but slightly
corrngated. The costal border is straight, the inner border
rounded: The greatest width is- near the middle line of the
wing. The venation conforms to the type deseribed for the
family. The middle vein of the sets of three arises from the |
upper division. This feature together with the but slightly
corrugated membrane gives a more lax appearance to the wing

* Protos, first ; Lreisma, brace,
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than ix the case with most other genera of the family., The
radius 1= thickened at the hase. The costal brace is strong.
Cross veins are numerous, Imt weak.  The abdomen is long,
Leing fully twice the lengtls of the thorax.

Lrotereisi perinicsnon v, sp. Text fignre 3,

This, the tvpe species of the genus, is large, and is to be
recognized by the long enbitus, reaching beyond the middle of

4

F1. 4. A male specimen of the genus Profereisma, probably P, permianum,

or the related £ latum. Iead. thorax and abdomen preserved; also the
bases of the wings and parts of the legs, The forceps are thick and strong.
Enlarged 4 times,

the wing. The cross veins are numerous, but so weak as to be
but indistinetly preserved.
© Length of the front wing, 20m ;5 width, at the middle, 6™™.
Length of liind wing, 18 to 19™™; breadth, 5 3/4mm,
Length of abdomen, 20 ; total Iength of Dody, 28 to 30™™.

Lrotereisme minus n. sp. Text figure 9.
This is a small speeics. The wing is thin and flat, the

veins thing the eross veins numerous, hut weak.  The cubitus

is short, not venching beyond the middle of the wing.

Length of wing, 16m™ 5 width, £ 2/3mn,
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Lrotercisma latum v, sp.

A third specics of this genus is present in the collection,
The frout and hind \\lll‘fs in the type specimen lie together.
The wing membrane is of a brownishi color. The wings of this,
as of the other rspecies of the genus, are but slightly cunnuated
the eross veins weak,

Lengtl of front wing, 25™™; width, 7 1/2™,

Length of hind wing, 22 width, ¢™»,

Lroteclona acuminatum gen, et sp. n.  Text figure 8.

The shape of the wing of this genns is characteristie, the
apex being mueh more s lender and’ pointed thau in any other
genus of “the family. The wing membrane is. corrngated,
although not strongly so. The media joins the radius well
in front of the costal brace. The interpolated veins of the
sector arise from the lower branches. The middle division of
the sector forks well toward the apex. The cross veins are of
"~ medium strength.

Length of the wing, 20mm 5 width, 5 1/2m,

Drodromus rectus gen. et sp, n.  Text figure 10.

The wings of this genus are corrugated, but not strougly so.
The costal border is straight, the apex rouuded; the inner
border slightly ronnded. The cross veins of the wing are
compamtlvel) strong. The forking of the middle division of
the sector is shallow. The inter polated veins of the sector
arise from the lower divisions. Cubitus, is five branched at
the border. Cubitus, is partly obseured in the speeimen illus-

“trated. A second specimen of the species, however, has this
area of the wing preserved. Cubitus, is seen in this second
specimen to <r1ve off two Dranches 0'1115, as Is usnal .for the

family.
Length of wing, 18" ; width, 3™,

DBuantiska elongata gen. et sp. n.  Text figure 7.

Wings corrugated, costal and inner borders straight, costal
brace thin, The inter polated veins of the scctor arise from
the superior divisions; the middle radial sector branch is
deeply forked. The interpolated vein of the media arises
from directly between the two onter branches. The cross
veins of the wing are numerous, regularly placed and of
medinm strengtli.

Length O‘f wing, 16 to 17mm; width, 5™,

- Rekter arcuatus gen. et sp. n. Textfigure 6.

The wings of this species are churacterized by their umlau.xlly
arched form. The eostal brace is thin and Ties close to thc
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The forking of the median division of the
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radial seetor is shallow ; the interpolated vein arises

from the

costal horder.
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uppert braneh.  The media divides carly and turns abruptly

toward the inner border at the point of division; the iuter-

polated vein arises from the upper branches very close to the

fork, | Cubitns branches very turdily as compared with other

genera of the family. The wing membrane is not strongly

corrngated ; the eross veins are uniformly and regularly placed.
Length of wing, 16 1/2"m; width, 4 or 4+ 1 /2",

Reliter (P) extensus sp. n.  Text figure 5.

The speeies illustrated by text figure 5 is placed donbtfully
in the genus Rekter. The part of the front wing seen is
strongly arched. The wings are probably longer than are the
wings of /2. arcuata, and the median branch of the sector is
mneh more deeply forked. The terminal seven segments of
the abdomen are preserved. The abdomen is very slender,
the segments mueh longer than wide. The cross veins of the
wing |are somewhat more numerous than those of the type
speeics of the genus. The hind wing of the specimen illus-
trated has suffered lateral erushing, obscuring the venation in -
the central part of the wing.

Length of front wing, estimated, 16 or 17™; width, 4 to
4 1/2Pm,

;

Dromeus obtusus gen, et sp. n.

The genus Dromeus is proposed for a small Ephemerid of
this family. The wing is corrugated, the cross veins nnmerous
and regularly placed.” The middle branch of the sector is
deeply forked, the interpolated vein attached to the upper
division. The wing of the type species is much smaller than
that of any other described species of the fanily. - The genus

Explanation of Figures.

F16.i15. Rekter extensussp. n.  Apical parts of the wings and the terminal
seaments of the abdomen preserved. The abdomen is unusually slender,
The foreepsareslender,  Twosegments of the forceps are seen. The abdomen
is viewed from theside.  The wings are but slightly longer than the abdomen.
Eularged 4 times.

¥16./6. Rekter arenatus gen. et sp. 1. The basal attuchment of the radial

sector 1s obscured. The sccond anal is displaced, lying across the first anal.
Enlarged 4 times.
Fra.17. Buantiske elongata gen. et sp. n. A genus with wings streoly
corrugpted and resembling in general form the Odonates.  The radial sevtor
is, as 8 result of lateral crushing, crowded close to R,, obscuring the cross
veins, | Enlarged 4 thnes: .

F1a.18. Protechma accwminetum gen. et sp. n. The wing has suffered
slight Jateral ernshing, bringing the middle veins of the radial sector close
together. Enlarged 4 times.

F16,9. Protercisma minus sp. n. Fnlarged 4 times, .

T16.110. Prodromus rectus gen, et sp. n. The wing membrane, as indi-
cated by the jagged line, is broken from lateral erushing., Enlarged 4 times.
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s casily yecognized by the regularly and mniformly rounded
1pex of the wing.
Length of wing, extimated 125 width, 47,

Linctodic eurta gen, et sp. n. Text figure 11,

The genus L2 actod [a ix 1m~0d upon two speeimens each pre-
serving the hody and parts of the wings. The head is rather
arse. The thorax is of the archied, lmm])ed form common to
he family.  The abdomen isproportionally short, being some-
vhat less than twice the length of the thorax.

"The segments of the abdomen are broader than long.

L cnnth of frout wings probably not less than 15m»,

Icno th of hind wing not k% than 14m™=,

1

TFra. 11, Pinctodia curta gen. ¢ sp. n.  Iead, thorax, abdomen, base of
vings, and two legs preserved. The thorax and first five segments of the
1bdonten are seen {rom the side. Between the fifth and sixth segments the
ihdomen is broken and turned so that the remainder of the abdomen is
dewed from above.  The abdem:n is relatively short and thick as compared
vith other genera of the fanilv. The eross veins are indistinet.  Those
khown are in part restored. 1w wings are much macerated, the impression
of the stronger veins only remuning, Enlarged § times,

Seopus gracilis gen. et sp.n. Text figure 12.

This genus has a very long, sleuder abdomen ; slender, thin,
Ielicate w ing=; and apparex tly rather long legs.  The abdoment
of the type speeimen is preserved compléte; the segments are
onger than broad. Two segments of the. fomeps are scen,
ndicating a male.  The czudal setwe are apparently slender,
Ihe wings, notwithstandiug their thin textnre, are strongly
corrugated.  The cross veins are nmumerous but weak,  The

.
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interpolated veins of the sector arize from the upper division.
o ; . . \ -
The fmedia is decply forked; the cubitus is long. The cos-

tal hrace is rather long.  The slender body and wings give to

this’

Fra.

y
//

senus mueh resemblance to the Zygopterous Odonates.

b

. 12

12. Scopus gracilis gen, et sp. n. A genus with very slender, lone
1 J g P ’ t=

abdomen, and with delicate corrugated wings. Male specimen ; two segments

of the
- preser
but be
setie 0

forceps are seen, The caudal sete are apparently slender. ~ Their
ration, however, is not very distinet. Other specimens, not illustrated,
onging with the group of genera with slender abdomen, have candal
the average size and of some considerable length, The segments in

the median area of the abdomen of this gehus are approximately one and

one-ha

Th

If times -as long as broad.  Enlarged 4 times,

e delicate wings of the type specimen have sullered lat-

eral compression, partly obseuring the radial area at the base

of th

¢ wings. The subcosta and radius have the appearance
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of nniting at the base. This is doubtless due to eruzhing Dy
which the radius is pushad partly over the subcosta. The
subeosta s restored in the lrawing as scen.in other genera of
the family.

Lengtle of -abdomen, 16=, Length of wing, 17™; width,
41 2, |

Therates planus gen. et sp.n,

An aberrant genus probably indicating a subfamily of the
Protercismephetieridie s represeuted by two specimens, one
showing the basal three-fourths, the other the basal one-half
of the wing. The wings are slender, thin and but feebly cor-

7 A

= I

Fig, 13, Doter minor gen. el sp. n, DBody, caudal setie, and one pair of
wings preserved.  The inner hali of the right wing is folded across the outer
half.  In the left wing a small part ouly of the inner border, including the

anal area and a small part of the cubital avca, is' folded across the rest of the
" wing. The wings are shown bLeneath in the figure as-they would appear
with the folds straightened out.  In the connterpart of the specimen the seg-
ments of the abdomen are somewhat more distinetly scen. The segments
are short, being somewhat wider than long. The dotted vein in the right
wing counecting the radial sector with the media is not observed in the
spreimen, being either lacking or obscured by the folded wing. . It is restored
as scen in the left wing. Enlarged 5 times. :

rugated.  The costal brace-is strong and reaches 3 to 3 1/2™
from the base.  The costal border is straight; the inner border
is gradnally rounded to the slender hasal attachment. The
media s strong and fuses with the radius back of the costal
brace, not in front of the brace as in other genera deseribed.
The cubitns approaches very close to the radins, lying cither
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against or partly under that vein. The first anal is strongly
curved at the base as hir the ease of other genera of the family,
Crosg veins are numerous but weak, The radius is much
thickened at the lase. )
Tlle speeial peenliarity of this s;ums is the late origiu of the
medip, and the close a])plmdl of the cubitus to the radius.
Width of the wing, 4+ 1/2% ;5 length, partly estimated, 15%®,

Az

The genus Doter is proposed for a small inseet the rela-
tionship of whiel has not been fn]]y determined. . The genns
clearly can not be referred to the Protereismephemeride, the
veunation being altogether different. It is possible that the
genns will be Found to fall witlin the Protephemeride.  The
body) is small and slender; the abdomen is of equal width
throughout or nearly so; the segments are short, being wider
than lonw The abdomen is terminated by two candal set.
Two jwings only are preserved on the type speeimen.  These
are P opomonall.) large, longer than the abdomen, and of an
ovatg shape, the iuner border full and rounded. A costal
brace such as is seen in the Protereismepheneride is lacking.
The snbeosta and the radius are cither united at the base or
lic sq closely togethier as to-give the appearance of being united.
The sector is three branched. The media is simple. (/ubnus\
is three branched, cubitns, five branched. Two anal veins are
sccu ‘beyond the cubitns, The wing membrane is thin and
cleariand the veins distinet., Cross veins occur but are not
nmnerons. ‘

Length of the wing, 7™ width, 2 1/2%m,

Total leugth of bod>, {(not lnduduw setoe), 4™,

~

dter minor gen. et sp. . Text figure 13.

L(}t\\'lthst.nn(lmg the presence of fully developed hind wings,
- the relationship of the Protercismephemeride is mueh closer
“with the Ephemeridee than with the carlier and somewhat
doubtfully constituted groups of IPalephemeride and Prote-
phemeride. The venation agrees essentially with that of the
more generalized of the modern Ephemerids. The wing is
.smnlm Iy, althougl often not so strongly, corrngated. The
madin veins are readily identified with the concspondnm veins
in the wings of modern forms. ,

The conclusions of Cowstoek and Needham® regarding the
liomalogies of the main veins of the wings of Plectuptem find
support " from a stud) of these earlicst known true Ephemerids.

* Amer. Nat., vol. xxxiii, p. 117, 1899.
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