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THECHROMOSOMESOFTWOSPECIES OF NORTH
AMERICANTETTIGONIIDS ( ORTHOPTERA-

TETTIGONIOIDEA)^ -

Aiejo Mesa ' and Amilton Ferreira

ABSTRACT: Dichopetala brevihastata (Piianeropteridae) has the karyotype 2n (c^ = 23,

including a "giant" pair of autosomes. This chromosome number has not previously been

observed in the family. Eremopedes ephippiata (Tettigoniidae) has the karyotype 2n {6)

= 31, the modal number for the family. Both species have an XO (d") - XX (9)

sex-determining mechanism.

DESCRIPTORS: Dichopetala brevihastata: karyotype; records. Eremopedes ephippiata:

karyotype; records. Tettigonioidea: karyotypes, survey of.

The species of the superfamily Tettigonioidea are common insects, and the

group is represented in the recent fauna by about 1 120 genera and over 7000
species. The literature on the cytology of the tettigonioids is, however, very

limited, and deals with only about 1 .5% of the species. The pioneer works on

the subject are those of McClung (1902, 1905, 1914, 1917), Woolsey (1915),

Winiwarter (1931), Ohmachi (1935), Hareyama (1932), Asana(1941), Asana

et al. (1938), Matthey (1948), and Piza (1950, 1953, 1958). More recently a

few additional papers have been published, by Henderson (1961), Dave

(1965), White et al. (1967), and Ferreira (1969, 1973, 1976a, b).

The data thus far obtained show that this group of insects is characterized

by a wide range of variation in the chromosome number. This situation agrees

with the taxonomists' concept of the Tettigonioidea being an ancient and

very diversified group. The great majority of the studied species have males

with an XO (d) sex mechanism, the X being either acrocentric or metacentric

and always heteropycnotic during the first prophase, its size being rather

variable among the species. Thus far six species are known to have changed

their primitive XO (d) - XX (9) sex mechanism to a more complex one

(Dave, 1965; White et al., 1967; Ferreira, 1969, 1976a). In the present paper

we deal with the chromosomes of two species belonging to different genera of

which no members have hitherto been cytologically examined.

Material and Methods. The specimens studied were collected at the

following localities in Cochise Co.. Arizona, U.S.A. by A. Mesa and T.J. and
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J. Cohn, and have been deposited in the Museum ot Zoology of the

University of Michigan.

Phaneropteridae

Dichopetala brevihastata Morse.

4 (5d Bisbee Jet., 4 mi. S. ot Warren, alt. 4,700 ft., 22 Aug., 1973 (Cohn-Mesa Meld

No. 23; Slide Nos. 4951-3).

Tettigoniidae: Decticinae

Eremopedes ephippiata (Scudder)

1 d Don Luis, 0.3 mi. W. of Naco Road Jet., alt. 5,020 ft., 22 Aug., 1973

(Cohn-Mesa Field No. 21; Slide No. 4954).

2 66, Huaehuea Mts., road summit above Carr Canyon, 7.8 road mi. SW. of Fletcher's

at jet. with Hwy. 92, alt. 7,400 ft., 22-23 Aug., 1973 (Cohn-Mesa Field No, 25; Slide

Nos. 4955-6).

All the testes were tlxed in a mixture of 100% ethyl alcohol and acetic

acid (3:1). The squash preparations of the chromosomes were stained with

acetic orcein (2%), and the photographs taken with a Zeiss photomicroscope.

Results

Dichopetala brevihastata. The chromosome number of this species is 2n

(d) = 23 and the sex mechanism is of the XO (6) - XX (9) type. All the

chromosomes are acrocentric. The autosomes are organized into one huge

pair, another medium-sized one, and nine pairs of small chromosomes (figs. 1

and 2). The giant bivalent, which contains nearly one-half (- 7/15) of the

autosomal chromatin, shows only one or two chiasmata and always has a

delayed segregation during the first anaphase (fig. 3). The medium-sized

bivalent also shows one or two chiasmata, while the remaining pairs have only

one chiasma per bivalent.

Eremopedes ephippiata. This species has 2n {6) - 31 acrocentric

chromosomes and a sex mechanism of the XO (c5) - XX (9) type. During the

first prophase fifteen bivalents besides the unpaired X are seen (fig. 4). The

fifteen autosome pairs show a gradual decrease in size from largest to

smallest, making their grouping difficult (fig. 5). The largest pairs have two or

three chiasmata, while the remainder have a single chiasma which may be

interstitial or terminal. No asynchronized movement of the chromosomes to

the pole was obsei-ved. The sex chromosome is the largest of the set, and is

always heteropycnotic during first prophase.

Discussion

Among the tettigoniids the widest range in chromosome number is found

in the family Phaneropteridae, in which the lowest and highest numbers as

yet known are 2n {6) = 16 and 2n {6) - 39 (Ferreira, 1973, 1976a, b). Species

with 2n (d) = 33, 31, 29, 27, 25, 21 and 16 have been reported by several
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authors. According to Ferreira (l^)67a,b) tlie commonest karyotype among

phaneropterids is 2n (6) = 31. with all the chromosomes acrocentric. The

usual sex mechanism is o\' the XO (c^) - XX (9) type. Five species of the

family are known to have a more complex sex system (Dave, 1965; White et

a!., 1967; Ferreira, 1969, 1973, 1976a). Many chromosomal rearrangements

must have occurred during the evolution of the family to account for the

present karyotypic diversity (Ferreira, 1976b).

Dichopetala brevihastata is the tlrst phaneropterid with 2n {6) = 23

acrocentric chromosomes to be reported. The oddity of chromosome

size-grouping observed in it is due to the occurrence of a "giant" chromosome

pair. A series of translocations and inversions concentrated nearly half of the

autosomal chromatin in a single chromosome. The presence of such a "giant"

chromosome is unusual in the family, but a similar situation was found by

Ferreira ( 1969) in the Australian Tinzeda alhosignata, which has a "derived"

karyotype with 2n (6) - 25 acrocentric chromosomes and shows a sharp

bimodality o^ chromosome size. In both it and D. brevihastata the

asynchronized behavior of the "giant" autosomes during anaphase is a

consequence o^ the sharp ditference in size among the autosomes.

The subfamily Decticinae is, together with the Tettigoniinae and Saginae,

the most primitive among the living tettigoniids with developed wings

(Sharov, 1968). The karyotype found mEremopedes ephippiata, with 2n {6)

- 31 acrocentric chromosomes, is the one commonest among the Decticinae,

which exhibit a remarkably constant chromosome set among their species

(Mohr, 1916; Buchner, 1909; Winiwarter, 193 1 ; Hareyama, 1932; Ohmachi,

1935; Henderson, 1961; White, 1941). There are, however, some notable

exceptions in Atlanticus pachyiuems (White, 1941). Lanciana albidiconiis

(Ferreira, 1969) :md Anabrus simplex {McGnng, 1902, 1905, 1914). In the

first two of these 2n (d) = 25 occurs; in A. pachymerus the X chromosome

and four autosomes are submetacentric, while in L. albidiconiis all the

chromosomes are acrocentric. In Anabnis simplex McClung found 2n (d) = 33

and a sex mechanism of the XO(6) - XX (9) type. On the basis o\' McClung's

description and drawings, however. White et al. (1967) suggested that

Anabnis simplex has a neo-XY (6) sex system, making the further study of

its karyotype desirable.
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