DAVISPIA BEARCRELKENSIS COOPER, A
NEW CICADA FROM THE PALEOCENE,
WITH A BRIEF REVIEW OF THE
FOSSIL CICADIDAE.

KENNETH W. COOPER.

ABSTRACT. Davispia bearcreekensis Cooper is described from the
American Paleocene, and is the oldest cicada yet known. The wrongly
placed or doubtful records of cicadas are discussed, and it is shown that
Hylaeoneura lignei Lam. and Sev. from the Cretaceous cannot seriously
be regarded as a definite record for the fossil Cicadidae. Formulae are
presented which allow estimation of the relative dimensions of certain
missing portions of fossil Cicadidae, and afford a means for the associa-
tion of non-comparable fragments. The fore wing ascribed by Cockerell to
Cicada grandiosa Scudd. is described and figured, and the data available
for the 18 known fossil Cicadidae, representing ten species, are reviewed.

INTRODUCTION.

ESPITE the large number of fossil Cicadariae (Auchen-
orhyncha) known, fossil Cicadidae are represented by
nine described species only. In addition, one fossil cicada has
been mentioned in the literature, but has not been described.
Perhaps the oldest cicada that has been described is Meuniera
haupti Piton, found at Menat in beds supposed by some to be of
Eocene age. No other undoubted cicada has been recorded from
strata lower than Oligocene, and only one Oligocene cicada is
definitely certain. It is the purpose of this paper to bring to at-
tention a new cicada from the American Paleocene, and to re-
view briefly the fossil Cicadidae. Not only is the new Paleocene
cicada of unusual interest in that it is the oldest cicada yet
known, but in spite of the cicada’s antiquity its wing departs
in no manner from the venational pattern so typical of the
Cicadidae.

In the description which follows, Tillyard’s (1919) interpre-
tation of the cubital and anal veins of the cicadid fore wing has
been adopted. Nevertheless the classical interpretation of the
radial veins has been adhered to in spite of Tillyard’s (1926)
criticism. Although his commentary on the cubital series was
based largely on his study of fresh preparations of the wings
of living cicadas, Tillyard’s reinterpretation of the radial com-
plex follows a study of Permian Archescytinidae and not a
restudy of wing trachea. Indeed, as Myers (1928) has pointed
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out, the work of Horvdth (1913) and Muir (1923) brings the
interpretation of the entire costal margin of the fore wing into
question. A new ontogenetic study of the radial veins and
costal margin is definitely desirable. According to Tillyard
the veins interpreted by Comstock and Needham as R, ;and
R, 5 are actually R, and R, respectively. Presumably Till-
vard would designate R, and R; of the cicada as R,, and R,
just as in the Archescytinidae.

In describing the fore wing of Davispia n. gen., advantage of
the geometrical qualities of the veins and cells has been taken;
the description is chiefly a catalog of measurements. This
course has been deemed advisable for the following reasons.
Most fossil cicadas are known from wings or their fragments,
and presumably in the future new fossil cicadas will be repre-
sented chiefly by wings. In many cases, therefore, generic
descriptions of fossil cicadas can be based solely upon the
structure of the wing.

Unfortunately the venation of the cicadid wing plays virtu-
ally no part in the current taxonomy of the Cicadidae. As the
wings of living cicadas form for the most part a remarkably
stereotyped lot in respect to general shape, courses of veins
and shapes of cells, it is only after careful study of relative
proportions of cells and vein lengths that many living species
can be separated from generically different forms if wings are
employed as the sole criterion. The best that can be done now,
until a detailed study of the venation of the entire family has
been undertaken, is to describe carefully and in detail all the
structures in the fossil wings and, where possible, in a quanti-
tative manner. The general uniformity of proportions of fore
wings in living cicadas' suggests that such description will
allow separation of many species from one another. In addi-
tion, proportions of special areas of wings may be taken from
such a table of measurements, and should facilitate identifica-
tion of fossil cicada wings represented by sizeable fragments.

' Magicicada septendecim (Linn.)—the seventeen-year ‘“locust”—appears
to be a flagrant exception in this respect, for abnormal veins and cells are
very commonly found in the fore wing of this species. It is perhaps not
irrelevant that this is the very cicada which has the longest preimaginal
life. Presumably there is a longer period during which accidents might
occur to the developing wings and result in an abnormal venation in the
imago. Support for this suggestion lies in the fact that the abnormalities
rarely show bilateral symmetry.
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Lastly, such measurements largely relieve the description of
such inexact terms as: “more,” “less,” “nearly,” etc. Yet it
must be emphasized that relative proportions here are held to
be the significant data, and no false degree of accuracy should
be read into the measurements which are given below.

DESCRIPTION.
Davispia Cooper, n. gen.
Text Fig. 1, and Plate 1, Figs. 1, 2.

Anterior wing with media forking into M, ,, and M; , at
basal fourth of radial cell; suture of nodal line cutting through
M;,, slightly more than half of its length from fork
M, ./M;, . Mj,, forks into M3 and M, approximately at
apical third of cell 1IM,. The distal end of the medial cell is
thus prolonged into a somewhat obliquely truncated lobe that is
somewhat longer than broad apically.

Fig. 1. Diagram of the anterior wing of Davispia bearcreekensis Cooper,
giving the nomenclature of the cells.

Cell 2Cu, broad, but slightly more than twice as long as wide,
receiving the medio-cubital crossvein just proximal of the
middle of vein Cu;,. Apical margin (vein Cuy,) of cell 1Cu,
evenly and shallowly curving into cell 2Cu;. Only Cell 2R,
extends into the actual apex of the wing.

Genotype: Davispia bearcreekensis Cooper, n. sp.

Origin of name. 'The name Davispia is derived from the name
Davis and —pia, devoid of its usual meaning, has been
appended. The genus is dedicated to Mr. William T. Davis of
the Staten Island Museum, in recognition of his authority on
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Fic. 2

Fic. 1. Dorsal impression of the left fore wing of Davispia bearcreekensis
Cooper ; Princeton no. 24001 ; enlargement 2x.

Fic. 2. Ventral impression of the left fore wing of Davispia bearcreekensis
Cooper ; Princeton no. 24001a; enlargement 2x.
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American Cicadidae and in appreciation of his kind assistance.
Discussion. Davispia probably belongs to the subfamily
Platypleurinae, for, in size and venation the fore wing is in
good agreement with those certain species of T'ibicen (i.e.,—
compare the fore wing of T'ibicen cultriformis Davis, 1915b).
Some species of Diceroprocta have fore wings quite similar to
Davispia, but the robust 2Cu, cell of the latter, among other
characters, is strikingly distinet from the greatly elongate
2Cu, so common in Diceroprocta. Cacama includes some forms
with fore wings resembling that of Davispia, but the custom-
arily broad coriaceous border and extremely stout cells which
are closed by the ambient vein, as well as the greater length of
M from the anterior arculus to M, .,/M;,, remove Cacama
from further consideration.

Among American Cicadinae, some species of Okanagana (O.
mariposa Davis, 1915a; 0. magnifica Davis, 1919; O. schaef-
feri subsp. tanneri Davis, 1930 ; etc.) show certain venational
similarities to Davispia, but all are very inferior to it in size.
From all of these living genera, from the members of the gen-
era of the Tettigarctinae, Tettigadinae, Tibicininae, and Cica-
dinae, Davispia may be distinguished by the unique combina-
tion of wing characters given in the diagnosis.

Of the fossil cicadas, only Cicada grandiosa Scudd. need be
considered. From the fore wing referred by Cockerell (1911)
to this species, Davispia strikingly differs in the relative length
of the base of M, in the position of the nodal line in M;_,, in
the relative position of m-cu, and in the markedly different pro-
portions of cell 2Cu; (compare Figs. 1, 4 and 5 with 3). The
differences of proportion between the wings of these two cica-
das are strikingly brought out by comparison of Tables 1 and
2 with their equivalents in Table 3.

Davispia bearcreekensis Cooper, n. sp.

Anterior wing about 52 mm. long by 18.4 mm. wide ; approx-
imately 7.15 cm.” in area; costa slightly and evenly curved;
coriaceous border from 1.7 mm. to 1.5 mm. wide along apices of
medial cells to less than 0.7 mm. wide along cell 2Cu;. The
dimensions and approximate areas of the cells are given in
Table 1. Lengths of the veins and most of their segments are
given in Table 2.

Ax. Jour. Sc.—Vor. 239, No. 4, Aprir, 1941.
19
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The mean area of each cell was determined by averaging not
less than 12 separate polar planimeter measurements taken
from photographs accurately enlarged two times. Each linear
dimension recorded is the mean of at least six measurements.
These measurements were made with dividers read against a
Starrett steel rule graduated in half millimeters. To obtain
linear measurements of strongly arched veins, photographs
accurately enlarged two times were employed. With compass,
straight edge and dividers the linear dimension of a bowed vein
may be obtained with good accuracy.

TaBLE 1.

Greatest length and width of cells of anterior wing in millimeters,
area of cells in square centimeters, of Davispia bearcreekensis

Cooper.

Cell Length ¢ width (mm.) area (cm?)

1 18.3 % 0.6 undetermined
17.4 % 2.6 0.40

Ry i e 13.3 ¢ 0.77 undetermined
IRy vveveereeeiiiieeeenn, 175 X 1.7 0.24

2Ry e 18.3 ¢ 8.0 0.24

1 143 ¢ 2.6 0.26

2R; 17.7 % 8.8 0.38

L 19.9 ¥ 4.4 0.54

M, e 17.1 ¢ 8.6 0.46

IMy oo 19.9 % 4.3 0.58

2M, e 14.0 X 4.1 0.42

M, (e 16.5 % 4.5 0.49

M, i 10.3 % 5.0 0.33
1[0 16.8 % 3.1 0.42
o TP 9.0 % 4.0 0.26

Cly oveeeei i 1.3 ¢ 0.41 undetermined
S ca.17.6 x 2.1 ca.0.28

The specimen described is probably a left anterior wing, for

the normal bowing of the cicada wing ventrally and basally has
been impressed on the fossil. The impressions of the wing show
traces of carbonization, especially in the vicinity of the basal
cell, but no traces of the color pattern of the original wing
remain. Holotype: Dorsal and ventral impressions, Princeton
numbers 24001 and 24001a.
Type locality. The impressions were discovered in 1930 by
Erling Dorf, of the Department of Geology of Princeton Uni-
versity, while collecting fossil plants. Doctor Dorf has kindly
supplied the following notes regarding the type locality.
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TaBLE 2.
Dimensions of veins and their segments of anterior wing in milli-
meters of Davispia bearcreekensis Cooper. Principal veins in
majusculee, cross veins in minuscule.

Vein or segment length (mm.)
C from base to nodal furrow ..............cciiiiiiiiii... 26.1
Sc, nodal furrow to junction with R, ....................... 18.0
R from base to nodal furrow ................c.iiiiiiiiian., 25.2
Rois ce ettt ittt ittt ittt ettt et s 10.3
R it i it e et e e i e e 13.8
Ru i i i et e e e e 14.2
Rysfrom r-m to ro 1, ..ottt iieinnennnnn 9.2
Ry from r;my 0 ry—Tig o oveeein i i 9.3
R,,; from r;—r,,; to ambient vein ................ ... ... ..., 9.5
P P PPN 3.4
D T ¢ PN 3.0
Tl evveeeneeosenonsneenenseneenasneasonenssneneansansnsns 3.7
M from arculus to fork My,o/Mays vovvviinnnnniiiinan, 4.1
M,,. from M,,./M;,, to nodal line at base of r-m ............ 9.9
M,,. from nodal line to M;/M, .........ooiiiiiiniiiiinnn, 8.9
B R oo T s & A POt 6.0
M, entire ... ..ottt i e e 19.0
M, 60 I . ee ettt e e e e 2.4
M, entire ...ovtnitii it i i i e i e 15.4
M.,, from M,,./M,,, to nodal line in My, .......... ...t 6.6
M;,, from nodal line to My/M, .........oooeii i, 55
B PR T T 1 T o 6.4
M; from m,-m; to ambient vein ............. .. ... . i, 11.3
M, 10 IMCU .t vitiii ittt ittt ittt e 3.7
M, from m—cu to ambient vein ........... ... ... ... i, 9.8
TILTNlg  oeeee e e e ee ettt e 33
04 S P 3.0
Cu, from posterior arculus to Cu,,/Cuyp «vvvvvvvnnii ... 15.0
Cuy, 1o M—CU .ot i i i i e e e e 5.0
Cu,, from m—cu to ambient vein ........................... 5.9
L N 3.7
A ca.17.5
7 PP ca. 18—
. ca. 194

The locality is one mile south of Bear Creek, Montana, 50
feet northwest of the entrance to the Eagle coal mine in Foster
Gulch, in the southwest corner of SW. 14, Sec. 8, T. 8 S,,
R. 21 E. The dark, somewhat metamorphosed shales in which
the fossils occur lie about 35 feet stratigraphically below
coal No. 3.

Although originally referred to the Laramie group (Fisher,
1906) the beds at this locality have since been placed in the
“Fort Union” group (Darton, 1907; Woodruff, 1909). The
associated vertebrates and fossil plants of the Eagle Mine
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locality indicate a late Paleocene age (Simpson, 1928, 1929;
Jepsen, 1937 ; Dorf, 1938). Thirteen species of mammals in-
cluding insectivores, carnivores, rodents, and primates have
been described from this locality (Simpson, 1929; Jepsen,
1937). The fauna is apparently equivalent to that from the
Silver Coulee of the Bighorn basin, Wyoming, and the Tiffany
of S. W. Colorado, and intermédiate in age between the Clark
Fork of the Bighorn basin and the type Torrejon of New
Mexico (Jepsen, personal communication, 1940).

A few fresh-water molluscs have also been found in the beds
at this locality. These include species of Unio, Sphaerium,
Elliptio, and Goniobasis (Darton, 1907 ; Russell, 1934). Davis-
pia is the first insect recorded from these beds.

The plant remains are referable to about 25 species, includ-
ing an equisetum, a fern, 2 conifers, and 21 angiosperms
(Dorf, 1938). This association is apparently a lowland, humid,
warm-temperate assemblage in which the dominant species are
arrow-woods, katsuras, ash, redwood, hickory, staff-tree, and
ginseng.

REVIEW OF THE FOSSIL CICADIDAE.

False and doubtful records. Many authors have described
fossil insects as “cicadas,” but in spite of a large literature no
more than ten species of Cicadidae are known definitely as fos-
sils at the present time. It may not be amiss to indicate briefly
the records of fossil insects that have been wrongly or doubt-
fully placed in the Cicadidac.

Bloch (1776), Brodie (1845), Westwood (in Brodie, 1845),
Giebel (1856), Brodie (1873), Weyenbergh (1874), Etheridge
and OIlliff (1890), and Buckton (1891) have mistakenly re-
ferred fossil insects to the Cicadidae. Handlirsch (1908) gives
reference to their works as well as satisfactory allocation of
their forms. In addition, Raffray (1875) and Bleicher (1880)
mention “cicadaires,” and Handlirsch quite correctly indicates
that by such casual mention not even the family to which the
specimen belongs can be determined. Equally unsatisfactory
are the “Cicadas” mentioned by Berendt (1830) and Hiinefeld
(1831),? for there is no reason to suppose that either author

2 Attributed to Burmeister by Handlirsch. Hinefeld states that Bur-
meister is responsible for the identifications of the amber insects. Further
confusion is created by the fact that in the index of Isis (p. 1158) the

authorship of the article is given as “Hunefeld und Burmeister,” although
in the text the article is assigned to Htnefeld alone.
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used the term “Cicada” to mean specifically a member of the
insect family now called Cicadidae. Likewise little consideration
can be given the passing mention by Flach (1890) of “einer
grossen Cicaden-Larve” from the phosphorite beds of Aveyron
in Caylux (lower Oligocene). It is not easy to understand why
Handlirsch (1908) included these records in his list of Tertiary
Cicadidae, or, as he apparently did (1925), in his numerical
catalog of fossil Cicadidae. In addition, Hope (1836) listed a
“Cicada?” from animé and amber. As Hope also listed Cizius,
Issus, Aphrophora, Iassus, etc., his “Cicada P may well be
correctly placed in the Cicadidae. In this connection it is of
interest that Hope likewise lists the ‘“Cicada” mentioned by
Berendt.

Weyenbergh (1874, Cicada gigantea Weyenb.), Deich-
miiller (1886), Oppenheim (1888), and Haase (1890) des-
cribed fossils which they took to be cicadas. Handlirsch (1908),
however, grouped these forms together in the Palaeontinidae as
a family of Lepidoptera resembling the Limacodidae. Tillyard
(1921) disputed the correctness of Handlirsch’s conclusion,
and gave evidence to demonstrate that the Palaeontinidae are
Homoptera related to the Mesogereonidae and, less closely, to
the Cicadidae. In this view Tillyard has been supported by
Myers (1928, 1929) and Martynov (1931), each of whom
advanced new data to show these forms to be Homoptera. The
Palaeontinidae, then, are not cicadas, but are possibly bugs
fairly closely related to the Cicadidae. Nevertheless, Hand-
lirsch (1925, 1927) has reiterated his opinion that the Palae-
ontinidae are Lepidoptera.

Hylaeoneura lignei, represented only by a fragmentary api-
cal half of a wing was described by Lameere and Severin (1897)
as the fore wing of a Cretaceous sialid. Handlirsch (1908,
1925), however, restored the wing of Hylaeoneura as that of a
cicada. Until a complete wing or the corresponding basal
portion is discovered, Hylaconeura lignei Lam. and Sev. can-
not be seriously regarded as an established record of a fossil
cicada for the following reasons.

(1) Handlirsch (1908) claims an ambient vein to be evident
in certain places, and this is his chief clue to the cicadid nature
of Hylaeoneura. Lameere and Severin neither figure nor men-
tion such a vein, and specifically speak of the thinning of the
longitudinal veins at their extremities as one of the sialid
characteristics of the wing. It seems clear that Handlirsch
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believes the second branch of the vein designated by Lameere
and Severin as “IX” to be a portion of the ambient vein. How-
ever, Handlirsch’s figures of the fragment (1908, Plate 51,
Figs. 46, 47) extend this vein along the margin of the wing as
far as the second branch of “IIL.” Such an illustration can fol-
low neither from Lameere and Severin’s figures nor from their
descriptions ; nor can Dupont’s (1897) illustration be called in
evidence. Unless Handlirsch has studied the original specimen,
and he fails to state that he has, the presence of an ambient vein
in Hylaeoneura remains undemonstrated.

(2) A criticism similar to the foregoing may be made for
the coriaceous border which Handlirsch figures as present in
the specimen. Such a limbus enervis is neither figured nor men-
tioned by Lameere and Severin (1897) or by Dupont (1897).
The only apparent indication of such a border lies in the mem-
brane below the second branch of the vein designated by
Lameere and Severin as “IX.”

(3) Such diagnostic features of the basal half of the wing
as the nodal line are not represented, and can only be surmised.

(4) In spite of a professed attempt to restore the fragment
as a cicadid fore wing (doubt may exist as to whether or not
the fragment is that of a fore wing), Handlirsch’s efforts
awaken considerable difficulty in the interpretation of the cubi-
tal branches.

(5) The preponderance of the characteristics of the Cica-

didae represented in the wing are those which are presented by
Handlirsch in the reconstruction, but which apparently have
not been demonstrated in the original fragment.
Catalogue of the fossil Cicadidae. 1In the following annotated,
chronological catalogue of the fossil Cicadidae, the partial
synonymies indicated have as authority Distant’s (1906) cata-
logue ; many of the generic designations, however, follow Haupt
(1929) and Myers (1929). Where an author has found agree-
ment of his specimen with a designated living species, it has
been considered useful to indicate the subfamily to which the
fossil species may belong. Probably the only subfamily of Cica-
didae not represented by fossil forms is the Tettigadinae.

The gross dimensions of the type specimens, as well as esti-
mates of lacking parts are given for each fossil species. These
data should be of value in identifying fossil cicadas, for they
allow immediate exclusion of certain forms when the specimens
are being classified.
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The basis for the estimation of dimensions is a series of
measurements of body length and the lengths and widths of the
fore and hind wings of 89 cicadas representing 67 species and
45 genera of living Cicadidae.® These cicadas range in body
size from 10.6 mm. to 66 mm., and come from North, Central
and South America, West Indies, China, Siam, Sumatra,
Samoa, New Zealand, Australia and Queensland. The speci-
mens are in the collections of the Biology Department of
Princeton University (largely a gift of Mr. Wm. T. Davis)
and the American Museum of Natural History.* A member of
every identified genus available was measured. Only the data
regarding the relations of wing length to body length are graph-
ically presented in Text Fig. 2, for the full data will be pub-
lished elsewhere. It is striking that only the dimensions of a
greatly distended female of the very aberrant Cystosoma saun-
dersii depart radically from the series.

For the purposes of this paper, each of the curves for the
entire data may be treated as consisting of two intersecting
straight lines although it is evident that the points fall along
gentle curves. The equation of the relation of the length of the
fore wing (y) to the body length (x) for all body lengths from
10 to 37 mm. and fore wing lengths up to 50 mm. may be given
as: y = 1.43 x — 3.5 mm.; for body lengths greater than
37 mm. or wing lengths above 50 mm., calculations may be
made on the basis of: y = 1.1 x 4+ 5.5 mm.

The equation for the relation of the length of the hind wing
(y) to the body length (x) for all body lengths from 10 to
37 mm. and hind wing lengths up to 28 mm. may be given as:
y = 0.81 x — 2.15 mm.; for greater dimensions calculations
should be based on: y=0.6 x+3 mm.

Although the data are not presented here, the relation of the

3 The genera are: Baeturia, Beameria, Borencona, Cacama, Carineta,
Cicada, Clidophleps, Cosmopsaltria, Cryptotympana, Cychlochila, Cysto-
soma, Dazu, Diceroprocta, Dundubia, Fidicina, Graptosaltria, Henicopsal-
tria, Herrera, Juanaria, Lyristes, Magicicada, Melampsalta, Mogonnia,
Neoplatypedia, Odopoea, Okanagana, Ollanta, Pacarina, Pauropsalta,
Platypedia, Platypleura, Platytomia, Pomponia, Proarna, Psallodia, Psal-
toda, Queseda, Tacua, Tettigades, Thopha, Tibicen, Tibicinoides, Tympano-
terpes, Uhlerioides, and Zammara.

4 My thanks are extended to Dr. Richard Blackwelder for allowing me to
study the American Museum collection, as well as for giving me access to
the type of Lithocicada perita Cock. (AMNH accession no. 34871; misla-
belled Lithocicada perdita Cock.)
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fore wing width (y) to the fore wing length (x) may be treated
similarly. For wing lengths up to 50 mm. or widths to 17 mm.,
the equation: y = 0.34 x — 0.1 mm. satisfactorily expresses
the relation; for wings of greater dimensions employ: y =
0.315 x + 0.9 mm.

For hind wings of width less than 13 mm. or of a length less
than 29 mm. the relation of width (y) to length (x) is given
by:y = 0.517 x — 0.83 mm. ; wings of larger dimensions may
be treated by:y = 0.39 x + 2.6 mm.
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Fig. 2. Plot of wing length against body length for 89 cicadas repre-
senting 67 species and 45 genera of living Cicadidae. The circles enclosing
central dots represent measurements of Cystosoma saundersii. Two males
(of body lengths just over 27 and 29mm.) of this species are but slightly
off the general trend; the fore wing of the female (of body length just over
45 mm.) is definitely away from the general trend.
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The relation of the length of the hind wing (y) to the length
of the fore wing (x) in cicadas is linear, and may be solved by:
y = 0.546 x + 0.41 mm.

From these equations, given any single dimension such as
body length, fore wing width, hind wing length, etc., reasonable
estimates of the body length and the lengths and widths of the
fore and hind wings of most cicadas may be made. The degree
to which the estimates may be in error can be judged from the
curves in Text Fig. 2.

The least accurate of the dimensions calculated from these
formulae will be the body length, for the specimens measured
differed considerably in degree of distension of the abdomen
and protrusion of the genitalia. Furthermore, females of
Cystosoma-like forms and nearly all members of the Parnisini
(Platypedia, Neoplatypedia) should be calculated on the basis
of allied forms, for they show consistent deviations from pre-
dictions based on these formulae. Indeed, the relations shown
by plots of the whole data justify estimation of dimensions of
missing parts from living cicadas with proportions closely
similar to those of the fossil remains. The formulae will be
useful chiefly to those who do not have an extensive collection
of Cicadidae at their disposal.

With these reserves, the considered use of the formulae pre-
sented here will allow judgment on the association of non-
comparable fragments of cicadas from the same strata, as well
as an estimate of the size of missing dimensions of fragmentary
wings.

Family CICADIDAE Westwood.

(1) Cicada emathion Heer, 1853. Upper Miocene, Oenin-
gen, Switzerland. Two specimens are referred by Heer to this
species. One consists of a nearly complete body and two poorly
preserved fore wings; of the other specimen at least the body is
complete. According to Heer’s measurements (in Austrian
lines, = 2.20 mm.), the specimen with the incomplete body is
24.2 mm. long ; its fore wing is 34.1 mm. X 11.6 mm. The body
length of the complete specimen is 34.1 mm. From Heer’s data
and Fig. 1, Plate 11, the variation in this species may be esti-
mated as follows: body length about 27 — 34 mm.; fore wing
dimensions about 34 X 11.6 mm. to 45 X 15 mm.; hind wing
dimensions about 19 X 9 mm. to 25 X 12 mm. The variation in
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dimensions seems excessive and suggests that either the “com-
plete” body has been greatly extended in fossilization, or that
two species are involved. The original specimens should be
restudied.

Compared by Heer with Tettigia orni (Linn.) and Lyristes
plebeja (Scop.) (Cicada plebeja Scop. = C. fraxini Fabr.).

........ Cicadinae ?

(2) Cicada aichhorni Heer, 1853. Lower Miocene, Rado-
boj, Yugoslavia. Fore wing (fragment) about 41.4 X 14 mm.
Estimated length of body, 31 mm. Estimated dimensions of
hind wing, 23 X 11 mm. It should be noted that Heer’s Fig. 2
of the specimen and 2b (Plate 11) are not in good agreemnent.

(3) Cicada ungeri Heer, 1853. Lower Miocene, Radoboj,
Yugoslavia. Fore wing, virtually entire, about 25.6 X 8.5 mm.
Estimated length of body, 20 mm.; estimated dimensions of
hind wing, 14.4 X 6.6 mm.

Compared with Tibicina haematodes (Scop.) and Cicadatra
atra (Oliv.) (Cicada atra Oliv.=C. concinna Germ.).

........ Tibicininae?

(4) Cicada bifasciata Heer, 1853. Lower Miocene, Rado-
boj, Yugoslavia. An extended abdomen lacking the basal seg-
ments. The width of the abdomen of a female cicada of medium
size is approximately 40 per cent of its body length. The
abdomen of C. bifasciata is 10.5 mm. wide, and corresponds
with a total body length of 26 mm. The estimated dimen-
sions of the fore wing are 33.7X11.4 mm.; of the hind wing,
18.8X8.8 mm. The agreement with the smaller specimen of
Cicada emathion Heer is striking, for they are apparently of
similar body lengths. Association of the two forms is not war-
ranted, for they occur in different strata.

(5) Cicada grandiosa Scudder, 1892. Miocene, Florissant,
Colorado. Hind wing, nearly complete. Scudder records the
dimensions of the wenation of the hind wing as 26.5X10.5 mm.,
and estimates the expanse of the fore wings as about 115 mm.
(thus the fore wing length would be about 50 mm.). It is
fairly clear, however, that Scudder overestimated the length of
the hind wing in reconstructing it, and it is probable that the
hind wing including the coriaceous border did not exceed
26X12 mm. These dimensions are rendered likely by study of
the relative proportions of cell and vein lengths in the hind
wings of four species of T'ibicen ranging from 10 to 14 mm. in
greatest width of the hind wing. The probable dimensions of
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the fore wing of the type of Cicada grandiosa are about
46X15.5 mm., and a corresponding estimate of the body length
is approximately 35 mm.

Cockerell (1911) briefly mentioned a fragmentary fore wing
of a cicada found at Florissant which he ascribed to Cicada
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Fig. 3. Diagram of the impressions of the fragmentary fore wing of
Cicada grandiosa Scudder, with the cells labelled for comparison with
Figure 1.

\\/

grandiosa. As this fore wing has been neither figured nor ade-
quately described, the impressions are illustrated in Text Fig.
3, and the principal dimensions are given in Table 3. The speci-
men is in the University of Colorado Museum, and bears the
numbers “T. D. A. Cockerell 18754 and “8603.” I am grate-
ful to Professor Cockerell and Prof. Hugo Rodeck for kindly
loaning me the specimen for study.

TaABLE 3.

Measurements of the veins and cells of the fore wing of
Cicada grandiosa Scudder.

Vein or segment length (mm.)
e £ P 2.8
M,,. from M,./My, to r—-m .. ...l 6.0
M., fromr-mto M;/M, ..........c.ooiiiiiiiiaa.. 10.1
M, to Pris 0, .o e 4.3
M, to M1, ove i e 1.2
M;,, from M,,./M,,, to nodal line in My, ............. 3.2
M,,, from nodal line to M,/M, ....................... 8.4
M; to Iy oot e 3.4
M,tom—cu .....ooviiiii i e 1.8
00T ¢ 2.4
II=CU o v ittt ettt e e e e eeeneneneananns 3.0
Cup tOm—CU ..ot e 5.7
Cell dimensions
L 16.0 mm. 2.9 mm.
IV, o e 0.37 cm?

1R, (greatest width) ........... ... .. ... . ..l 2.3mm.
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The fore wing fragment represents a wing of about 43 mm.
in length, and 14.6 mm. in width. These dimensions are derived
from studies of the relative proportions of the central field of
the fore wings of T'ibicen cultriformis Davis, T'. duryi Davis,
and T. chloromera (Walk.). Although the length of cell 1M,
does not bear a constant proportion to the linear dimension of
the wing in these species, the relation to the wing width of the
distance from the base of r-m to the point of forking of Cu,
into Cuy, and Cu;, gives a means of good approximation. The
hind wing corresponding with the fore wing is estimated at
24X11.6 mm., and the corresponding body length is about 33
mm. As the estimates are in good agreement with the revised
estimates of the proportions of the cicada corresponding with
Scudder’s fragmentary hind wing, it is reasonable to conclude
with Cockerell that “it seems safe to assume that they belong to
the same species.” Such would not be the case, however, were
Scudder’s estimates to prove correct.

Scudder states that the venation compares well with Fidicina
and Cicada. Cockerell holds that the venation of both the hind
and fore wings agrees very nearly with that of the living
Tibicen marginalis (Walk.) (= Cicada marginata Say). Cock-
erell is correct not only in likening the forking of the radius
and cubitus, etc., in T'ibicen marginalis and Cicada grandiosa,
but the homology corresponds even in the relative position of
the nodal line through M;, ,. Insofar as the morphology of
these fragmentary wings is concerned, there is no obvious
reason why Cicada grandiosa should not be referred to the
genus Tibicen. ..., Platypleurinae.

(6) Lithocicada perita Cockerell, 1906. Miocene, Floris-
sant, Colorado. Nearly perfect fore wing. According to
Cockerell the fore wing dimensions are ca. 23 X 10.5 mm.; the
type in the American Museum of Natural History measures
22+ X 9.6 mm. Estimated length of body, 21 mm. Estimated
dimensions of hind wing, 14.9 X 7.7 mm. The estimates are
based on the proportions of Platypedia putnami (Uhler). Con-
trary to Cockerell’s statement, the radial cell extends beyond
the middle of the wing. Compared with Cicada and Tettigia.

........ Cicadinae.

(7) Platypedia primigenia Cockerell, 1908. Miocene, Floris-
sant, Colorado. Nearly complete specimen. Length of body
about 23 mm. Estimated dimensions of fore wing, 24 X 9.8
mm. ; of hind wing, 15.2 X 7.9 mm. The estimates are based on
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the proportions of Platypedia putnami (Uhler), a species with
which P. primigenia is in striking agreement. From P. putnami
and Lithocicada perita, P. primigenia is easily separated by
details of venation. ... ..., Cicadinae.
(8) Cicada serresi Meunier, 1915. Oligocene, Aix-en-pro-
vence, France. Nearly entire specimen. Length of body
according to Meunier, 20 mm. Dimensions of fore wing,
24 X 8.2 mm. Estimated dimensions of hind wing, 13.4 X 6.1
mm. Compared by Serres (1829) with Melampsalta violacea
(Linn.). Meunier merely contrasts C. serresi with Heer’s
species. It seems that Meunier’s photograph could not allow
the reconstruction of the wing recently published by Théobald
(1937). TFor this reason, as well as for the obvious misinter-
pretation of the veins at the apex of the radial cell, Théobald’s
reference of C. serresi to the genus Cicadatra must be viewed
with suspicion. ~  ........ Tibicininae ? or Cicadinae ?
(9) Meuniera haupti Piton, 1936. Eocene (Marty, 1937;
Piton and Théobald, 1937), Menat, France. Fragmentary
body and poorly preserved left anterior and posterior wings;
right anterior wing beautifully preserved.” Dimensions of
anterior wing, 33 X 11.1 mm. Estimated length of body, 26
mm. Estimated dimensions of hind wing, 18.4 X 8.7 mm.
Piton and Haupt (in Piton, 1936) apparently misinter-
preted the venation of Meuniera; the type should be refigured
and redescribed. If their diagram of the wing is correct, the
second and third branch of “subcosta’ are probably R, and Ry ;
“radia” is R, ; and the second branch of “radia” at the
ambient margin is probably M;. “Media” at the ambient mar-
gin includes M, and probably M, ,. Cu,, Cu;, and Cu,, are
satisfactorily indicated by “cubitus.” If the wing is that of a
tettigarctid, Piton and Haupt have erroneously designated Cu,
as “analis.” Apparently the base of the wing is not complete,
and the anal margin, unlabelled in their diagram, may be the
true 1A. It is surprising that all mention or indication of the
nodal line is lacking, in spite of the excellent preservation of
this region of the wing, for this is extremely prominent and
characteristic in the Tettigarctinae (Myers, 1928). Were the
nodal line completely absent, Meuniera would necessarily be
excluded from the Cicadidae (see especially Myers, 1929,
p-92). Tettigarctinae.
® Piton (1933) and Piton and Théobald (1937) refer to the well pre-

served wing as the left, but in describing Meuniera haupti Piton (1936)
states the wing to be the right.
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(10) Davispia bearcreekensis Cooper, 1940. Paleocene, Bear
Creek, Montana. Nearly perfect fore wing with dimensions
52 X 18.4 mm. Estimated length of body, 42 mm. Estimated
dimensions of hind wing, 29 X 14 mm.

........ Platypleurinae.

In the foregoing list, the generic designation of “Cicada” is
almost one of family rank. To these cicadas may be added one
which has been mentioned but not described. Serres (1829)
records, along with what is probably the very specimen that
Meunier (1915) described, a Cicada from Aix (Oligocene),
France, which he states to be about the size of Lyristes plebeja

(Scop.).

In summary, 13 fossil cicadas representing 10 species are
known. These are distributed in time as follows: Paleocene
—1, Eocene —1, Oligocene —2, Miocene —9. At the present
day approximately 1,900 species of Cicadidae are known.
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