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ABSTRACT

In the more than one hundred years since Dr. ]. C. Fisher described Magicicada
(=Cicada) cassinii from individuals taken with specimens of Brood X of M. (=Cicada)
septendecim, officially the periodical cicada, many conflicting views have been put forth
concerning the validity of the specific status of the smaller form.,

A map showing the localities from which we have records of Brood XIII, bhotographs
showing color pattern and size variation in both sexes, drawings of structural differences of
males found to be consistent, and analyses of the songs of both species are presented.

In general we found these two species to be sympatric, synchronic, and synhymnal, and
to exhibit no tendency toward division of range other than local congregation apparently as a
result of song attraction. This latter indicates that sound production and response may func-
tion as a behavioral isolating mechanism between the two species. Males of each species
produce three distinctly different sounds which we have referred to as 1) the congregational
song, 2) the courtship song, and 3) the protest squawk,.

The recognition of M. cassinii as a species distinct from septendecim again opens the
question of the status of the entities previously considered to be thirteen-year forms of the
periodical cicada.

The work which we are reporting here was begun by the senior author as a project
of the Illinois Natural History Survey, Urbana, and had its beginning in a cursory survey
of the dispersal of Brood X in Illinois in 1953. At that time we became aware of certain
song, color, and structural differences between recognizable forms in one or two places in
Illinois. The emergence of Brood XIII in the spring of 1956 gave us an opportunity to check
the occurrence of these forms in an emergence primarily centered in Illinois, allowing easy
coverage of almost the whole range.

Magicicada cassinii was described by Fisher in 1851 (Brood X) and for a time was
considered distinct from septendecim Linnaeus, 1758. Various opinions have been expoun-
ded as to the status of this entity since then, with the consensus in the last twenty years
or so being that only one species, septendecim, but three forms were involved. We now
believe that at least two very distinct species are involved in this complex, both of which
have a seventeen-year life cycle. There likely are others occurring as thirteen-year forms.

Figs. 1-10 show various male structures which have proven to be consistently different
between the two species. The apical aedeagal plates bearing toothed margins (Figs. 5 & 6)
are best distinguished on the basis of shape, especially the angle between the top margin
and the toothed edge. The teeth on the plates of cassinii are not always relatively more
coarse than in septendecim. There is obviously a similarity in structure of these parts, just
as one would expect to find between closely related species. The structures illustrated
compare very favorably with those of specimens from Brood X taken in Illinois in 1953
and in Michigan in 1936.

Ventral abdominal color patterns are shown in Figs. 11-25. In males of M. septen-
decim (Figs. 11-14) the red-orange markings, indicated by the lighter areas, tend to spread
basally at the margins of the sternites and these males always have rather broad orange
markings. M. cassinii males which bear red-orange markings (Figs. 15-17) generally have
these restricted to the apical margins of the sternites and not spreading basally at the sides.
Many cassinii males have the abdominal sternites completely melanistic as in Fig. 18.

A general trend in ventral abdominal coloration similar to that shown above for males
holds true for females of septendecim (Figs. 19-23). Although many specimens lack the
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Figs. 1-10. Odd numbers are of M. septendecim, even numbers of M cassinii

; » . :1and 2, caudal ts of the dorsal
h?oﬁs of the tenth abdominal segment; 3 and 4, lateral aspects of the same; 5 and 6,cﬁfm1“:f§§c:s°of tfae apex
of the aedeagus; 7 and 8, oblique lateral aspects of the lateral margin of the ninth abdominal segment; 9 and 10
dorsal aspects of the dorsal prolongations of the ninth abdominal segment. i '

marginal spread, all have relatively broad apical band
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-orange on the sternites.
e abdominal sternites, and
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ger than those of cassinii, but the size
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for males or to tip of ovipositor sheath
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Figs. 11-25. Ventral aspects of abdomens: 11-14, M. septendecim males; 15-18, M. cassinii males; 19-23, M.
septendecim females, 24-25, M. cassinii females.

for females and rounding off to the nearest half millimeter, we found the following average
size classes for the two species: M. cassimi: &'—24 mm., @ —25mm.; M. septendecim:

& —30mm., @ —30mm.
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Periodical cicadas produce sounds in the three general types of situations described
by Alexander (1957). Audiospectrographs of the three different sounds made by both
septendecim and cassinii are shown in Figs. 26-30. The songs from which these analyses
were made were recorded under natural conditions in a wooded area near Hinsdale,
DuPage County, Illinois, during June, 1956. The recordings were made at a tape speed of
fifteen inches per second, with a Magnemite tape recorder, Model 610EV (Amplifier
Corporation of America), using an American Microphone Company D33A microphone.
The audiospectrographs were made with a Vibralyzer, the use of which is explained by
Borror and Reese (1953). A total of 50 minutes of recordings were made, including 201
congregational songs of 49 males of M. septendecim and 150 congregational songs of 35
males of M. cassinii. Two hundred forty-six courtship phrases of two males of M. septen-
decim, and 1228 courtship phrases of seven males of M. cassinii were recorded. The tem-
perature varied from 87° F. to 97° F. during recording.
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Figs. 26-30. Audiospectrographs of the songs of M. septendecim and M. cassinii. (Relative i iti

by darkness of the mark): 26, A single phrase of the congregational song ("Pha(r[:oh“ c:lll)n:)%nilde.m:e;::nﬁmq

27, a single phrase of the congregational song of M. cassimi; 28, several phrases of the courtship song of M

septendecim. (The faint marks between phrases are the songs of other individuals in the background); 29, several

R&rmof the courtship song of Magicicada cassinii; 30, protest squawking of M. septendecim (lower) and
. cassinii (upper).

. Periodical cicada males do not space themselves apart in the field and perch and sing
in the same spot day after day as do the males of most singing Orthoptera. Rather, a male
delivers a fewi calls, ﬂles a short distance — sometimes a few inches, sometimes several
yards — and sings again. A bushful or treeful of singing cicadas thus seems to be in constant
motion, if watched carefully. Although the males fly much more readily than do the
females, the latter fly when disturbed, and fully as well as do the males, Presumably the
congregational songs function in drawing the males and females of each species together.
Ipd1v1dual females are probably only rarely attracted to individual males by the congrega-
tional song because of the constant moving about by the males while singing, and the con-
gregation of large numbers of males into close proximity. '






