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Abstract: Based on the sensory, sonorific, tympanal and motor organ’s chara-
cters and the viewpoint of evolutional theory, a taxonomic system of the suborder
Caelifera (Acridodea) of North America into 5 superfamilies, 13 families and 40
subfamilies is proposed, among them including 1 new family and 15 new subfamilies:
Phrynotettidae, Litoscirtinae, Dracotettinae, Phrynotettinae, Sphenarinae, Ichthyotetti-
nae, Tytthotylinae, Brachystolinae, Spaniacrinae, Caletesinae, Xyphophorinae, Lysacri-
nae, Heliastinae, Mermirinae, Radinotatinae and Machaerocerinae.

It is a privilege and an honor for me to have been able with the invitation of
Arizona State University to research the grasshoppers of North America from January
to July in 1987.

During this time, the author have systematized the spscimens of grasshoppers at
Hasbrouck Insect Collection of Arizona State University and the Insect Collection
of the University of Arizona (Tucson). And the specimens of grasshoppers in Nati-
onal Museum of Natural History(Washington D.C.) and Los Angeles County Museum
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A. Kirkpatrick and Chair Ann E. Kammer for giving me the chance of research. I am most
thankful to Dr. Robert S. Hoffmann, Director, and Dr. Dayid A. Nickle of the National
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Werner and Mr. Carl Olson of Department of Entomology, University of Arizona for loaning
specimens of grasshoppers. I am also thankful to Dr. Michael D. Greenfield and Mr. Wang
Guang-Yu of Department of Bielogy, University of California, Los Angeles, who provided
some references. I thank prof. Xia Kailing, Shanghai Institute of Entomology, Academia
Sinica, who afforded valuable suggestions. Finally I am particularly grateful to my old
friends Dr. Andrew T. Smith of Department of Zoology, Arizona State University and Dr.
Robert L. Smith of Department of Entomologty, University of Arizona for their many helps
when I worked in United States.
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of Natural History were also examined by the author.

According to the sensory, sonorific, tympanal and motor organ’s characters and
the viewpoint of evolutional theory, a taxonomic system of Caelifera (Acridodea) of
North America including Hawaii and Greater Antilles Islands is given including 5
superfamilies, 13 families, 40 subfamilies and 69 genera. Among them 1 new fami-
ly and 15 new subfamilies are established.

The pity is that some genera are not included in this paper, because their speci-
mens haven’t been examined due to the limit of working time and lack of the mate-
rial. I look forward to another opportunity for perfecting the taxonomic system in
the near future.

Main characters used in classification

Body robust or narrowly cylindrical. Frontal ridge vertical or oblique. Fasti-
gial furrow present or absent. Antennae long or short and its shape. The shape and
length of pronotum. The absence or presence of prosternal process and its shape.
The comparative length of upper and lower basal lobes of hind femur. The shape
of sculpture in the medial area of external side of hind femur. Upper carinula of
hind femur serrated or smooth. External apical spine of hind tibia present or absent.
The number of joint of tarsi. The absence or presence of sonorific organ and the
type of sound-producing mechanism. Tympanum present or absent. Ovipositor deve-
loped or reduced. The shape of epiphallus and phallic complex.

In order to analyse evolutionary process, we must have to recognize the newly
derived and the ancestral characters firstly. This taxonomic system of the Caelifera
of North America is arranged according to the following rules:

1. antennae long =» short;

2. joints of tarsi:fore:mid:hind = 3:3:3 = 2:2:3 m» A

W

fastigial furrow present =» absent;

pronotum short =» long;

ovipositor developed = reduced;

external apical spine of hind tibia present = absent;

prosternal process present = absent;

® N woa

tegmina and hindwings developed =» shortened =» Ilobiform = vestigial =
wanting;

9. sonorific organ developing = degenerating = lacking:

10. tympanum developing = degenerating = lacking;

11. upper carinula of hind femur serrated = smooth;

12. epiphallus and phallic complex uncomplicated = complicated.

In studying taxonomy, we must insist unity of measure, for example, family
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Tanaoceridae had bzen established by the third abdominal tergite with stridulatory
specializations, so Phrynotettidae is established as a new family by the second abdo-
minal tergite with stridulatory specializations (Krauss’s organ) in this paper.

THE TAXONOMIC SYSTEM OF SUBORDER CAELIFERA (ACRIDODEA)

Superfamily Family

Tanaoceridae

— Xyronotidae

Subfamily

Tanaocerinae

Phrynotettidae nov.

Pyrgomorphidae

Xy ronotinae

Litoscirtinae nov.
- Dracotettinae nov.
'\ _Phrynotettinae nov.

Atractomorphinae

Romaleidae

Acridoidea

Catantopidae

Oedipodidae

| Truxalidae

Sphenarinae nov.
Ichthyotettinae nov.

Romaleinae
Tytthotylinae nov.
— Brachystoelinae nov.
' Spaniacrinae nov.

Oxyinae

Catantopinae (Cyrtacanthacridinae)
- —Ommatolampinae (Habrocneminae)
Caletesinae nov.

Copiocerinae

Melanoplinae (Proctolabinae)
_Podisminae

_Conophyminae

Xy phophorinae nov.
——Lysacrinae nov.

Leptysminae

-Oedipodinae
Cale phorinae
Heliastinae nov.

Mermirinae nov.
Arcypterinae
Asoninae

(Gomphoceridae)

Acrididae

Chrysochraontinae
T ruxalinae
Radinotatinae nov.
Gomphocerinae

Hyalopteryxinae

Eumastacoidea- Eumastacidae

Proscopoidea Proscopiidae

Tetrigoidea —Tetrigidae

Tridactyloidea Tridactylidae

Machaerocerinae nov.

Eumastacinae

Morseinae
—Proscopiinae
Tetriginae

Tridactylinae

Key to superfamilies of the Caelifera of North America

1(6) Fore and middle tarsi 3-segmented.

2(3) Antennae longer than front femora.sesesssssasasuntasinecsctessseessntsissassanssesantasenns Acridoidea

3(2) Antennae shorter than front femora.
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4(5) Body stick-like. Prothorax tube-like, longer than front femora.-sesseessessansess Proscopoidea

5(4) Bedy not stick-like. Prothorax not tube-like, shorter than front femora..eesesssesssssessennesesans
e Ne et ae s rsa ittt ettt s ettt atietatesttattattastaatsntansnnssnsiansassnssassc EUMastacoidea

6(1) Fore and middle tarsi 2-segmented.

7(8) Hind tarsi 3-segmented. Pronotum very long, covering all or nearly all of abdomen, still
extending over the end of abdomen. Cerci unsegmented.ssssarsessasiensiiraciensansss Tetrigoidea

8(7) Hind tarsi unsegmented. Pronotum short, not covering abdomen. Cerci 2-segmented.sesserane

R L T T A A A teesannnae sesssnss ..........Tridaet’[oide.

Superfamily Acridoidea

Antennae longer than front femora. Body not stick-like. Fore, middle and
hind tarsi 3-segmented. Spiracula placed on the lower part of abdominal tergites.

Key to families of the Acridoidea

1(4) 3rd abdominal tergite with stridulatory specializations.

2(3) Antennae longer than body in male. Fastigial furrow absent. Prosternal process absent.......
L IRRE R S L S AR I i s e he isnames consmsasenne i P RNDSEN M

3(2) Antennae shorter than body. Fastigial furrow present. Prosternal process present.sssesseccescess
aneetsmRateens s seuistntneassasuesantosrestnastass ansanstesasesassssinsssentsnsasssstassncsnsases Nyponotidae

4(1) 3rd abdominal tergite without stridulatory specializations,

5(6) 2nd abdominal tergite with stridulatory specializations (i.e. Krauss’s Organ). seeseerencniennnns
..... e rrnettiessesittietiittt ettt st t et assasesatitsstsstsasansseeannsss Phrynotettidae nov.

6(5) 2od abdominal tergite without stridulatory specializations.

7(8) Fastigial furrow PR o s a s shsamirt s s riatiins cvans S AR R T e ++« Pyrgomorphidae

8(7) Fastigial furrow absent.

9(10) Hindwing with stridulatory pegs on the cross veins of 1A area (except Brachystolinae ,but
prosternal process absent),external apical spine of hind tibia present (except Spaniacrinae).
SHamiAdanieunsnesas it tensseseneanesusensanseugATaUtsst g sty Rnass deasnasrssnenssns susantidnacaassasesss RoOMMAISIdRG

10(9) Hindwing without stridulatory pegs on the cross veins of 1A area, external apical spine of
hind tibia absent (except Oxyinae, but prosternal process present).

11(12) Prosternal process present and inner face of hind femur without stridulatory pegs. seeserane
...... Ty S S Ui e S S P At Catantopidae

12(11) Prosternal process absent, rarely prosternum between front legs with flattened process and
inner face of hind femur with stridulatory pegs (Mermirinae).

13(14) Forewing with raised and serrated intercalary vein in medial area, if intercalary vein
lacking, then face vertical, antennae filiform and hind femur without stridulatory pegs on
inner f;ce. Oedipodidae

14(13) Forewiﬁg without raised and serrated intercalary vein in medial area, Face slanted, if
nearly vertical, then hind femur with stridulatory pegs on inner face or antennae ensiform.

15(16) Hind femur with stridulatory pegs on inner face, sometimes stridulatory pegs lacking,

forewing and hindwing lobiform, lateral.seeeserescriininsnsnnens Truxalidae (Gomphoceridae)
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16(15) Hind femur without stridulatory pegs on inner face. Forewing and hindwing developed.

........ ssertuneattestietittsntsstettettsatattott atantettactentectsatestistsstestassantnssnssssssnssees Acrididae

Family Tanaoceridae

Antennae filiform, wvery long, extendinz beyond the end of abdomen in male
and slightly shorter than body in female. Fastigial furrow absent. Prosternal pro-

cess absent. 3rd Abdominal tergite with stridulatory specializations. Epiphallus disc-
shaped. /

It looks like long-horned grasshopper in antennae but ovipositor caelifera. We
think that this family is a transitional form from long-horned grasshopper to grassho-
pper. ;

Subfamily Tanaocerinae

Fully apterous. Hind femur slender, lower basal lobs longer than upper, upper

carinula of hind femur smooth. External apical spine of hind tibia present. Tympa-
num absent.

Type-genus: Tanaocerus Bruner 1906.

Only two genera Tanaocerus Bruner 1906 and Mohavacris Rehn 1948 are found
in South Part of North America.

Fig. 1 (B 1) Tanaocerus koebelei Bruner 1906 Fig. 2(@2) Xyronotus aztecus 1. Bolivar 1884
1. male(i##:); 2. phallic complex, but epiphallus 1. male (#E#); 2. epiphallus, dorsal view
removed (fHAE S, HELEHERHE): 3. phallic (PAZREEE EFHEAM);3. phallic complex from
complex, dorsal view (FABESHEEEM). (after above (JHEE &S&EEM). (after Dirsh 1975)

Dirsh 1975)

Family Xyronotidae

Antennae slightly ensiform, shorter than body. Fastigial furrow present. Pro-

sternal process present. 3rd abdominal tergite with stridulatory specializations. Epi-
phallus shield-shaped.
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Subfamily Xyronotinae

Tegmina and hindwings absent. Hind femur slender, lower basal lobe slightly

shorter than upper, upper carinula of hind femur serrated. External apical spine
of hind tibia present. Tympanum absent. Male cercus trifurcate.

Type-genus: Xyronorus 1. Bolivar 1884.

The subfamily represented by a single genus found in Mexico only.

Family Phrynotettidae nov.

Fastigial furrow absent. Antennae shorter than body. Prosternal process conical
or prosternum with collar on the anterior margin. 2nd abdominal tergite with Krau-
ss’s organ. Lower basal lobe of hind femur shorter than or as long as upper. The
medial area of external side of hind femur with nearly feather-like sculpture. Hind

tibia with external apical spine. Epiphallus arched, ancorae short. Phallic complex
uncomplicated.

This family with Krauss’s organ on the 2nd abdominal tergite is related to Pa-
mphagidae from Europe, Asia and Africa, but fastigial furrow absent and lower basal
lobe of hind femur shorter than or as long as upper one.

Obtains 3 subfamilies.

Key to subfamilies of the Phrynotettidae

1(4) Upper carinula of hind femur serrated, hindwing with stridulatory pegs on the cross veins
of 1A area in male, antennac never filiform.

2(3) Antennae clavate, prosternal process conical.seseerssensansanan ST + Litoseirtinae nov.

3(2) Antennac ensiform, prosternum with collar on the anterior margin..ees. Dracotettinae nov.

4(1) Upper carinula of hind femur smooth, hindwing without stridulatory pegs on the cross

veins of 1A areca, antennae filiform.-eeveeeseenssess verrasnianes tesvaress ++ss...Phrynotettinae nov.

Subfamily Litoscirtinae nov.

Antennae clavate. Prosternal process conical. Tegmina and hindwing fully de-
veloped, hindwing with stridulatory pegs on the cross veins of 1A area. Upper basal

lobe of hind femur longer than lower one. Upper carinula of hind femur serrated.
Tympanum present.

Type-genus: Litoscirtus Bruner 1907.

Only a single genus is found in California of U. S. and Central America.

Subfamily Dracotettinae nov.

Antennae ensiform. Prosternum with collar on the anterior margin. Tegmina
and hindwings fully developed or shortened, if shortened, at least the both contigu-
ous on the back in male. Upper basal lobe of hind femur as long as lower one.
Upper carinula of hind femur serrated. Hindwing with stridulatory pegs on the cross
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veins of 1A area. Tympanum present.

Type-genus: Dracorerrixz Bruner 1889.

Only a single genus is found in California and Nevada of U. S.

Fig. 3(H3) Litoscirtus insularis Bruner 1907 Fig. 4 (J4) Droacotertiz monsirosus Bruner 1889
1. male (##:); 2. epiphallus(PHZEREH); 3. 1. female (¥); 2. epiphallus (PHZEEHFR);
phallic complex (FHEEAK). 3. phallic complex (FHREAK).

Subfamily Phrynotettinae nov.

Antennae filiform. Prosternum with collar on the anterior margin. Tegmina and
hindwings lobiform, lateral. Hindwing without stridulatory pegs on the cross veins
of 1A area. Upper basal lobe of hind femur as long as lower one. Upper carinula of
hind femur smooth. Tympanum present.

Type-genus: Phrynorentix Glover 1872.

The subfamily represented by a single genus found in Southwest Part of U. S.
and Mexico only.

Fig. 5 (B 5) Phrynotertix magnus (Thomas) Fig. 6 ([ 6) Asractomorpha sinensis Bolivar
1875 1905
1. female (fE#); 2. epiphallus (PHZEENF)S 1. male (i&#:); 2. epiphallus(PHERHF):
3. phallic complex (FHAE &), 3. phallic complex (FHRE &k).
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Family Pyrgomorphidae

Fastigial furrow present. Antennae ensiform. Prosternum with collar on the an-
terior margin. Hind tibia with external apical spine. 2nd and 3rd abdominal tergite
without stridulatory specializations. Epiphallus with long lateral plates, formed
independent branch. Phallic complex capsule or ball-like.

This family contains three subfamilies.
Key to subfamilies of the Pyrgomorphidae

1(2) Tegmina and hindwings developed, extending beyond the end of abdomen. Upper basal

lobe ‘of hind femur longer than lower. eeecsititsiciiitiisicnissiossoscansennss Atractomorphinae
2(1) Tegmina and hindwings lobi-form or absent. Upper basal lobe of hind femur never longer

than lower.
3(4) Tegmina lobi-form, sometimes fully apterous. Tym panum present..s.eeees Sphenarinae nov.

4(3) Tegmina absent. Tympanum absent. «coresscrcscictcsseracenstrosnsaracencsse Ichthyotettinae nov.
Subfamily Atractomorphinae

Tegmina and hindwings developed,extending beyond the end of abdomen. Upper
basal lobe of hind femur longer than lower one. Tympanum developed. Epiphallus
vase-like.

Type-genus: Atractomorpha Saussure 1861.

There is a genus Atractomorpha Saussure 1861 found in Hawaii Islands only.
This genus is an Asian grasshopper, but we don’t know that how long is the genus
imported to Hawaii Islands from Asia,

Subfamily Sphenarinae nov.

Tegmina lobiform, sometimes fully apterous. Upper basal lobe of hind femur
shorter than lower one. Tympanum present.

Type-genus: Sphenarium Charpentier 1842.

There are three genera in North America as follows: Ichthydion Saussure 1859,
Sphenarium Charpentier 1842, and Prosphena Bolivar 1884,

Subfamily Ichthyotettinae nov.

Fully apterous. Upper basal lobe of hind femur as long as lower one. Tympan-
um absent.

Type-genus: Ichthyotettix Rehn 1901,

There are two genera in North America as follows: Ichthyotetsix Rehn 1901 and
Calamacris Rehn 1904,
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Fig. 1 (B7) /Sphenarium purpurascens Fig. 8 ([ 8) Ichthyoretrix mexicanum

g Charpentier 1842 (Saussure) 1859
1. male (i¥); 2. epiphallus (FAZEEH); 1. male (&f); 2. epiphallus (PFHZERZH);

3. phallic complex (FHEEAK). 3. phallic complex (FHEEAK).

Family Romaleidae et

Frontal ridge vertical. ~ Fastigial furrow absent. Antennae filiform. Prosternal
process usually absent, rarely present. External apical spine of hind tibia wsually
present, rarely absent. Hindwing usually with stridulatory pegs on the cross veins
of 1A area, rarely the stridulatory pegs lacking. Ep1phallus bridge shaped, ancorae
short. Phallic complex often uncomplicated.

This family includes four subfamilies,

Key to subfamilies of the Romaleidae

1(6) External apical spine of hind tibia present.’ .
2(3) Prosternal process present..sseeese Lo EER T 15 38 W 1. A 2 TR D cevessnss Romaleinae
3(2) Prosternal process absent.

4(5) Tegmina and hindwings developed, hindwing with stridulatory: pegs on the cross veins of

LA AT€a.sesresssransrassssazseasseanns e gsshoan s ey aeia st sbgassasias S Tytthoty]inae nov.
5(4) Tegmina and hindwings lobi-form, hmdwmg without stridulatory pegs. «eeoeees cerssssanneanans

S e P T T LT P ey (& rhoorsidnd - «esssss Brachystolinae nov.
6(1) External apical spine of hind tibia absent.seeseens cemrane ersesesesasrarsieees +..:Spaniacrinae nov.

Subfamily Romaleinae

Tegmina and hindwings developed. Hindwing with stridulatory pegs on the
cross veins of 1A area. Prosternal process present, conical. Upper carinula of hind
femur smooth. Hind tibia with external apical spine. Tympanum present.

Type-genus: Romalea Serville 1831.
Three genera are distributed in North: Americas-Romalea Serville 1831, Taenio-
poda Stil 1873 and Tropzdacrls Scudder 1869
Snbfan',uly Tytthotyhnae nov.
Tegmina and hindwings developed Hmdwmg with stridulatory pegs on .the cross
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Fig. 9 (B 9) Romalea microptera (Beauvois) 1805 Fig. 10 (B 10) Tyrthotyle maculata

1. male(iEtE)s 2. epiphallus(PHEEFE); (Bruner) 1889

3. phallic complex(PHEE A 4k); 4. stridulatory 1. female(ffE#E); 2. epiphallus (pEZE3
pegs (RE ). #/)5 3. phallic complex(FAH A).

veins of 1A area. Prosternal process absent. Upper carinula of hind femur smooth.
Hind tibia with external apical spine. Tympanum present,

Type-genus: Tysthotyle Scudder 1897,
Obtains a single genus Tysthotyle Scudder 1897 in North America only.

Subfamily Brachystolinae nov.

Tegmina and hindwings lobiform. Hindwing without stridulatory pegs. Prosternal
process absent. Upper carinula of hind femur smooth. Hind tibiza with external
apical spine. Tympanum present,

Type-genus: Brachystola Scudder 1876,
There is a single genus Brachysiola Scudder 1876 found in North America only.

Subfamily ‘Spaniacrinae nov,

Tegmina and hindwings developed. Hindwing with stridulatory pegs on the
cross veins of 1A area. Prosternal process absent. Upper carinula of hind femur
smooth. Hind tibia without external apical spine. Tympanum present.

Type*genusf Spaniacris Hebard 1937,

There is a single genus Szaniacris Hebard 1937 found in California of U. S.
only,

Family Catantopidae

Frontal ridge vertical or nearly vertical. Fastigial furrow absent. Prosternal
process present. Antennae filiform or ensiform. Sound-producing mechanism absent
or not detected. External apical spine of hind tibia usually absent, rarely present.
Epiphallus bridge-shaped, ancorae short. Phallic complex usually complicated.
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Fig. 11 (B 11) Brachystola magna (Girard) Fig. 12 (B 12) Spaniacris deserticola
1853 (Bruner) 1906
1. male (iE#:); 2. epiphallus (HZEEER); 1. male (#E#): 2. epiphallus (FHEEWNF):
3. phallic complex (FHEE &), 3. phallic complex (FHAE &),

This family contains 11 subfamilies,

Key to subfamilies of the Catantopidae

1(2) External apical spine of hind tibia present. Lower outer lobe of hind knee at apex spine-

2(1) External apical spine of hind tibia absent. Lower outer lobe of hind knee at apex not
spine-like,

3(16) Antennae filiform,

4(9) Upper carinula of hind femur serrated,

5(8) Tegmina-and hindwings present. Tympanum preseat.

6(7) Tegmina and hindwings developed, usually extending over the end of abdomen, sometimes
short or abbreviated, if abbreviated, at least touching each other by their inner margins on
e bk R T . ieieneesssssenseess Cotantamabe (Cy:t;ca;xthncridinu)

7(6) Tegmina and hindwings lobiform, lateral. «+seessesess Ommatolampinae (Habrocneminae)

8(5) Tegmina and hindwings absent. Tympanum absent..cteserriesioeneensenranaenne Caletesinae nov.

9(4) Upper carinula of hind femur smooth.

10(15) Tegmina and hindwings present. Tympanum present.

11(12) Face strongly oblique. Hind femur slender. Hind tibia with 6 outér spines, seessccescnscncses
yobbldionghobesecesbsossrasvessasssifensavestosnnssonian PR TR eI, cissasenssssaesaaseases  Copiocerinae

12(11) Face nearly vertical. Hind femur robust. Hind tibia with 7 outer spines or more in
number.

13(14) Tegmina and hindwings developed, usually extending to or beyond the end of abdomen,
sometimes short or abbreviated, if abbreviated, at least touching each other by their inner
margins on the back. ssesssresssseosussieninsamminnineininnni Melanoplinae (Proctolabinae)

14(13) Tegmina and hindwings lobiform, lateral.eescesersesesssanniinisenminerianersessnaeies Podisminae

15(10) Tegmina and hindwings absent. Tympanum absent.sseessessassrsnsnssasssssessas Conophyminae

16(3) Antennae ensiform.

17(20) Upper carinula of hind femur serrated,
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18(19) Tegmina and hindwings fully developed, short or abbreviated, at least touching each

other b§ their 'inner margins on the back..:eveeeen.. Cresesseaniens EECT P Xyphophorinae nov.
19(18) Tegmina and hindwings lobiform, lateral.ccesericreriinennaninnn e IR Lysacrinae nov.
20(17) Upper carinula of hind femur smooth..eeesrusiinrainainaans 1 ey PR o .+« Leptysminae

Subfamily Oxyinae

Antennae filiform. Prosternal process present, conical or cylindrical, Tegmina
and hindwings developed or shortened, if shortened, touching each other by their
inner margins on the back. The basal upper lobe of hind femur longer than lower
one, upper carinula of hind femur smooth, lower outer lobe of hind knee at apex
spine-like. Sound producing mechanism not detected. Tympanum present, External
apical spine of hind tibia present. : : i

< Type-genus: Oxya Serville 1831,

There is a g\enus Oxya Serville 1831 found in Hawaii Islands only. It is a co-
mmon knowledge that the genus Oxya Serville 1831 is an Asian genus which /1§ im-
ported to Hawaii Islands about 80—90 years ago (Willemse, 1956),

Subfamily Catantopinae (Cyrtacanthacridinae)

Antennae filiform. Prosternal process present, conical or cylmdncal Tegmma
and hindwings developed. Upper carinula of hind femur serrated External apu:al
spine of hind tibia absent. Tympanum present.

Type-genus: Catantops Schaum 1853,

There is only one genus Schistocerca Stil 1873 in North America, but numerous
genera and large amount of species belong .to . this subfamily in Asia, Europe  and
Africa,

Flg 13 (@ i3y Oxya chmen:u (Thunberg) Fig. 14 (B 14) Schistocerca ke
1815 (Scudder) 1876
l..ma}e (i) 2. epiphallus (FREELER); 1. male (ifE§E); 2. epiphallus (BHZEEEHE);
3. phallic complex (FHE& &), 3. phallic complex (HEHE &1k).

Subfamily Ommatolampinae (Habrocneminae)

5

Antennae filiform. Prosternal process present, conical or cylindrical. Tegmina
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and hindwings lobiform, lateral, rarely wanting. Upper carinula of hind femur ser-
rated. External apical spine of hind tibia absent. Tympanum present.

Type-genus: Ommatolam pis Burmeister 1838

Three genera of this subfamily are known in "‘North America: Galidacris Desc.
et Amedeg. 1972, Psiloscirtus Bruner 1911 and Rhachicreagra Rehn 1905,

Fig. 15 ([ 15) Ommarolampis flavipes Flg 16 (B 16) Caletes aprerus Redtenbacher
Giglio-Tos 1898 1892
1. male (HfE#E); 2. epiphallus (FRZEHEIEH)S 1. male (ifE#E); 2. epiphallus (PHEEINF);
3. phallic complex (RS &), 3. phallic complex (mﬁﬁ@;@:),

Subfamily Caletesinae nov.

Antennae filiform. Prosternal process conical. Tegmina and hindwings  absent.;
Upper carinula of hind femur serrated. External apical spine of hind tibia absent.
Tympanum absent.

Type- genus' Calete! Redtenbacher 1892.

Obtains a smgle genus from Greater Antilles Islands only. We think that the
genus Caletes Redtenbacher 1892 is representative of island apterous form and its
wings were reduced by strong breeze. ™

Subfamily COplocenna.e

Antennae. f1hform‘ Prosternal process spathulate.  Face slintea ”bi‘li’ndf femur
slender, 'upper carinula of hind femur smooth. Hind tibia ‘with 6 outer. s}i}nes,, exte-
rnal apical §pine absent. Tegmina and hindwings devéloped, extending beyond the
end of abdomen. Tympanum present.

Type-genus: Copiocera Burmeister 1838.

Only type-genus is known in North America at prescnt. ‘

Snl:fam:ly Melnncvphnae (Proctolabma.e)

Antennae filiform. Face nearIy vertxcal Prosternal process present, conical or
cylindrical, rarely spathulate. Tegmina and hindwings developed, someti'me's ‘shorte-
ned, if shortened, touching each other by their inner margins on the back. ~Hind’
femur robust, ~upper carinula of hind femur smooth, hind tibia with' more than 7
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Fig. 17 (& 17) Copiocera specularis Gerst. Fig. 18 (B 18) Melanoplus femur-rubrum i

1889 (De Geer) 1773
1. male (ifEfk); 2. epiphallus (JHZEHEE); 1. male (ifEtt); 2. epiphallus (PHZEELHE);
3. phallic complex (PHEE &k). 3. phallic complex (FHAEAK).

outer¥spines, external apical spine absent. Tympanum present.
Type-genus: Melanoplus Stil 1873.

About 16 genera of this subfamily are distributed in North America: Aeoloplus
Scudder 1897, Aidemona Bruner 1893, Campylacantha Scudder 1897, Chloroplus
Hebard 1918, Dendrozettix Riley 1893, Eotettix Scudder 1897, Hesperotettix Scudder
1876, Hypochlora Bruner 1893, Leioscaphens Bruner 1907, Melanoplus Stil 1873,
Oedaleonotus Scudder 1897, Paratylotropidia Scudder 1897, Paroxya Scudder 1877,
Phoeraliotes Scudder 1897, Poecilotertix Scudder 1897 and Proctolabus Saussure 1859,

(g - 1)
eRessmmaannnts

e

E
€

Fig. 19 (E 19) Dactylotum variegatum Fig. 20 (B 20) Gymnoscirtetes pusillus
(Scudder) 1879 Scudder 1898
1. male (ifif#); 2. epiphallus (PHZEZEIFE); 1. male (iE#E); 2. epiphallus (FRZREEE);

3. phallic complex (FHEH &), 3. phallic complex ([HREA%).

Subfamily Podisminae

Antennae filiform. Face nearly vertical. Prosternal process present, conical or
cylindrical. Tegmina and hindwings lobiform, lateral, rarely wanting. Hind femur
robust, upper carinula of hind femur smooth.  Hind tibia with more than 7 outer
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spines, external apical spine absent. Tympanum present.
Type-genus: Podisma Berth. 1827.

About 20 genera of this subfamily are known in North America: dgnostokasia
Gurney et Rentz 1964, Agroecotettix Bruner 1907, Appalachia Rehn et Rehn 1936,
Aptenopedes Scudder 1877, Argiacris Hebard 1918, Asemoplus Scudder 1897, Azte-
cacris Roberts 1947, Barytettiz Scudder, 1897, Boonacris Rehn et Randell 1962,
Bradynotes Scudder 1880, Buckellacris Rehn et Rehn 1944, Conalcea Scudder 1897,
Dactylotum Charpentier 1843, Lithoscirtus Bruner 1908, Perixerus Gerstaecker 1873,
Phaedrotettix Scudder 1897, Phaulotettix Scudder 1897, Podisma Berth. 1827, Pru-
mnacris Rehn et Rehn 1944 and Zubovskya Dov.-Zap. 1933.

Subfamily Conophyminae

Antennae filiform. Face nearly vertical. Prosternal process present, conical or
cylindrical. Tegmina and hindwings absent. Upper carinula of hind femur smooth.
External apical spine of hind tibia usually absent, rarely present (in"Eurasia). Tym-
panum absent.

Type genus: Conophyma Zub. 1898.

Five genera of this subfamily are distributed in North America: Gymnoscirtetes
Scudder 1897, Hebardacris Rehn 1952, Paraidemona Brunner 1893, Philocleon
Scudder 1897 and Netrosoma Scudder 1897.

Subfamily Xyphophorinae nov.

Antennae ensiform. Prosternal process present. Tegmina and hindwings developed.
Upper carinula of hind femur serrated. External apical spine of hind tibia absent.
Sound-producing mechanism not detected. Tympanum present.,

Type-genus: Xyphophora Saussure 1859.

Two genera of this subfamily are found in North America: Lochewma Scudder
1896 and Xyphophora Saussure 1859.

=5
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Fig. 21 (| 21) Xyphophora cyanopicra Fig. 22 (B 22) Lysacris festa (Giglio-Tos)
! (Gerst.) 1888 . 1898
1. male (i&#:); 2. epiphallus (PHZEEIH); 1. male (ift#); 2. epiphallus (PHZEZERF);
3. phallic complex (FHEHE &K). 3. phallic complex (FHAE &),
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Subfamily Lysacrinae nov.

Antennae ensiform. Prosternal process present. Tegmina and hindwings lobiform,
lateral.  Upper carinula of hind femur serrated. External apical spine of hind tibia
absent. Sound-producing mechanism not found. Tympanum present.

Type-genus: Lysacris Desc. et Amedeg 1972.

Two genera of this subfamily are known in North America: Clemazedes Scudder
1900 and Lysacris Desc. et Amedeg 1972.

Subfamily Leptysminae

Antennae ensiform. Prosternal process present. Tegmina developed, extending
beyond the end of abdomen, apex pointed. Sound-producing mechanism not detected.
Upper carinula of hind femur smooth. External apical spine of hind tibia absent.
Tympanum developed.

Type genus: Leptysma Stil 1873.

T'wo genera of this subfamily are distributed in North America: Leptysma Stil
1876 and Stemacris Walker 1870.

Family Oedipodidae

Frontal ridge vertical. Fastigial furrow absent. Prosternal process absent. Ante-
nnae filiform or ensiform. Tegmina and hindwings fully developed. Tegmina with
raised and serrated intercalary vein in the medial area, rarely intercalary vein lack-
ing. Sound-producing by rubbing the intercalary vein against the inner sharp carinula
of hind femur. External apical spine of hind tibia absent. Tympanum developed.
Epiphallus bridge-shaped, ancorae long. Phallic complex complicated.

This family includes three subfamilies.

Key to subfamilies of the Oedipodidae

1(4) Tegmina with raised and serrated intercalary vein in medial area. Suund—p.roducing by."xubbing
the intercalary vein against inner sharp carinula of hind femur. A
2(3) AnteAnREREITFOTIN, -<oTansorssdiasunsanssrsesiurssnesdossrbsssbinsisnsashnnesnss oanoney o Oedipodinae
320 AREEHIRER £r5if 0T g ssiscaaserts nivhstuseiostotusevosto insnssatimtssnsnsnsssaantans iltinctins Calephorinac
4(1) Tegmina without intercalary vein in medial area. Sound-producing mechanism not d:tected.

sessasasssssansannannssnaann B e Y

Heliastinae nov.

Subfamily Oedipodinae

Antennae filiform. Tegmina and hindwings developed. Tegmen with raised and
serrated intercalary vein in medial area. Sound producing by rubbing intercalary vein
against inner sharp carinula of hind femur. Upper carinula of hind femur smooth.
Tympanum developed.
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Fig. 23 (B 23) Leptysma hebardi Rehn Fig. 24 (B 24) Trimerotropis pallidipennis
et Eades 1961 (Burmeister) 1838
1. male (iE8); 2. epiphallus (PHEEER); 1. male (iEf#E); 2. epiphallus (FHZEXWE);
3. phallic complex (FHEE &). 3. phallic complex (FHEE&#).

Type-genus: Oedipoda Latreille 1829.

About 33 genera of this subfamily are distributed in North America: Agymnastus
Scudder 1897, Ancomia Scudder 1876, Arphia Stil 1873, Camnula Stil 1873, Chima-
rocephala Scudder 1876, Chortophaga Saussure 1884, Circotettix Scudder 1876,
Conozoa Saussure 1884, Cratypedes Thomas 1876, Derotmema Scudder 1876, Disso-
steira Scudder 1876, Encoptolophus Scudder 1875, Eximacris Otte 1984, Hadrotettix
Scudder 1876, Hippiscus Saussure 1861, Hippopedon Saussure 1861,Lactista Saussure
1884, Leprus Saussure 1861, Leuronotina Hebard 1932, Mestobregma Scudder 1876,
Mezator McNeill 1901, Microtes Scudder 1900, Pardalophora Saussure 1884, Sho-
twellia Gurney 1940, Spharagemon Scudder 1875, Sphingonotus Fieber 1852, Stict-
hi;:pm Scudder 1892, Stethophyma Fisher 1853, Trachyrhachys Scudder 1876, Tre-

pidulus McNeill 1901, Trimerotropis Stdl 1873, Tropidolophus Thomas 1873, and
Xanthippus Saussure 1884.

The Asian species Oedaleus abruptus (Thunberg) 1815 is found in Hawaii Isla-
nds only, but we don’t know that how long is the species imported here from Asia.

Subfamily Calephorinae

Antennae ensiform. Tegmina and hindwings developed. Tegmen with raised and
serrated intercalary vein in medial area. Sound producing by rubbing intercalary vein
against inner sharp carinula of hind femur. Upper carinula of hind femur smooth.
Tympanum deéveloped. T :

Type-genus: Calephorus Fieber 1853.
Two genera of this subfamily are distributed in North America: Psinidia Stil

1873 and Tomonotus Saussure 1861.

Subfamily Heliastinae nov.

Antennae filiform. Tegmina and hindwings developed. Tegmen without interca-
lary vein in medial area. Sound producing mechanism not detected. Upper carinula of
hind femur smooth. Tympanum developed.
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Fig. 25 (B 25) Psinidia amplicornis Fig. 26 (P426) Heliastus benjamini
Caudell 1903 - Caudell 1905
1. male (iE#:); 2. epiphallus (PHZERWE); 1. male (i#E#); 2. epiphallus (FHZEEF);
3. phallic complex (HEg&#K). 3. phallic complex (FHRHE&&).

Type-genus: Heliastus Saussure 1884.

The subfamily represented by a single genus found in Southwest Part of U. S.
and Mexico only.

This genus Heliastus Saussure without intercalary vein in medial area of tegmen,
we can’t put it into any subfamily, so a new subfamily is established.

Family Truxalidae (Gomphoceridae)

Fastigial furrow absent. Antennae filiform, = ensiform, or clavate. Prosternal
process usually absent, rarely prosternum between front legs with flattened process.
Tegmina and hindwings developed, shortened or lobiform. Hind femur with stridu-
latory pegs on inner face, rarely stridulatory pegs lacking. External apical spine of
hind tibia absent, Tympanum present. Epiphallus bridge-shaped, ancorae long. Pha-
llic complex complicated.

Includes 7 subfamilies. The subfamily Dysaneminae of this family from Xizang
(Tibet) Plateau of China is not 'found in North America at present, we think that
lower altitude here may be one of the reasons.

Key to subfamilies of the Truxalidae

1(2) Prosternum between front legs with flattened progess. «ssessssssecsseersesssreessMermirinae Bove]

2(1) Prosternal process absent.

3(6) Antennae filiform.

4(5) Hind femur with stridulatory pegs on inner face. Tegmina and hindwings developed, some.
times shortened. «eveee sesessaranae TRV ] 1., § BT D T sessessasine Arcypterinae

5(4) Hind femur without stridulatory pegs on inner face. Tegmina and hindwings lobiform,
Jateph].svicaicsneansses sdusniaieinsen ssinsessisan ssssssacacanyss S P R dsanvsduny ssseeesas Asoninae

6(3) Antennac not filiform.

7(12) Antennae ensifrom, -

8(11) Hind femur with stridulatory pegs on inner face. Tegmina and hindwings developed.
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9(10) Body not cylindrical. The end of tegmen rounded. «seesssesrsescaseeneee.. Chrysochraontinae

10(9) Body cylindrical. The end of tegmen pointed.-seesressineensiciiiiiisiiianniennieinn... Truxalinae
11(8) Hind femur without stridulatory pegs on inner face. Tegmina and hindwings lobiform,

lateralcitisbriinnnssevnisrsnrsubsaniiriisssisrinisssssvrenisnisnsii Sl s ilabicne th oo Radinotatinae nov.

12(7) Antennae clavate,sessssersesssnnimsiinistitiienaniaee i PR Gomphocerinae

Subfamily Mermirinae nov.

Antennae ensiform. Prosternal process present. Tegmina and hindwings not
extending beyond the end of abdomen, sometimes shortened, apex rounded. Hind
femur with stridulatory pegs on inner face. Tympanum present.

Type-genus: Mermiria Stdl 1873.

Four genera of this subfamily are distributed in North America: Mermiria Stil
1873, Paropomala Scudder 1899, Prorocorypha Rehn 1911 and Psewdopomala Morse
1896.

Subfamily Arcypterinae

Antennae filiform. Prosternal process absent. Tegmina and hindwings developed,
sometimes shortened. Hind. femur with stridulatory pegs on inner face. Tympanum
present.

Type-genus: Arcyprera Serville 1839.

3 2
Fig. 27 (EI27) Mermiria picta (Walker) Fig. 28 (B 28) Chorthippus curtipennis
1870 (Harris) 1835
1. male (ifE#): 2. epiphallus (HEEXHHK); 1. male (i@&#); 2. epiphallus (FHZEEEFF);
3. phallic complex (JHEEAK). 3. phallic complex (FHEE&%).

About 29 genera of this subfamily are distributed in North America: Acrolophi-
tus Thomas 1871, Ageneorertix McNeill 1897 ., Amblytropidia Stil 1873, Amphito-
rnus McNeill 1897, Aulocara Scudder 1876, Boopedon Thomas 1870, Bootettix
Bruner 1890, Chiapacris Otte 1979, Chloealtis Harris 1841, Chorthippus Fieber
1852, Cibolacris Hebard 1937, Compsacrella Rehn et Hebard 1938, Dichromorpha
Morse 1896, Erizersix Bruner 1890, Esselenia Hebard 1920, Eupnigodes McNeill
1897, Heliaula Caudell 1915, Leurohippus Uvarov 1940, Ligurozessiz McNeill
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1897, Orphulella Giglio-Tos 1894, Orphulina Giglio-Tos 1894, Phaneroturis Bruner
1904, Phlibostrema Scudder 1875, Psoloessa Scudder 1875, Rhammatocerus Saussure
1861, Silviterrix Bruner 1904 (part), Stemobothrus Fisher 1853, Syrbula Stal 1873
(part) and Xeracris Caudell 1915.

Subfamily Asoninae

Antennae filiform. Prosternal process absent. Tegmina and hindwings lobiform,
lateral. Hind femur without stridulatory pegs on inner face. Tympanum present.

Type-genus: Asonus Yin 1982,

There is a genus Melanotertiz Bruner 1904 in Mexico only.

Subfamily Chrysochraontinae

Antennae ensiform. Body not cylindrical. Prosternal process absent. Tegmina and
hindwings developed, sometimes shortened, if shortened at least tegmina overlapping
on the back in male, the end of tegmen rounded. Hind femur with stridulatory pegs
on inner face. Tympanum present.

Type-genus: Chrysochraon Fisher 1853.

About 7 genera of this subfamily are distributed in North America: Acantherus
Scudder et Cockerell 1902, Chrysochraon Fisher 1853, Cordillacris Rehn 1901,
Horesidotes Scudder 1899, Opeia McNeill 1897, Silvizetzix Bruner 1904 (part) and
Syrbula Stil 1873 (part).

Fig. 29 (FE 29) Melanoterrix dibelonius Fig. 30 (& 30) dcontherus piperatus
Bruner 1904, male (i), (after Otte, 1981) Scudder et Cockerell 1902
1. male (#¥:); 2. epiphallus (FHEEEH);
3. phallic complex (FHEH &#).

Subfamily Truxalinae

Antennae ensiform. Body cylindrical, Prosternal process absent. .Tcgmina and
hindwings developed. sometimes shortened, rarely lobiform, lateral, the end of
tegmen pointed. Hind femur with stridulatory pegs on inner face. Tympanum present.

Type-genus: Truxalis Fabricius 1775.
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There is a genus Achurum Saussure 1861 in North America.

Subfamily Radinotatinae nov.

Antennae ensiform. Body cylindrical. Prosternal process absent. Tegmina and

hindwings lobiform, lateral. Hind femur without stridulatory pegs on inner face.
Tympanum present.

Type-genus: Radinotatum McNeill 1897.
Obtains a single genus in North America only.

This new subfamily is related to Truxalinae. but hind femur without stridulatory
pegs on inner face.

Fig. 31 (B 31) Achurum sumichrasti Fig. 32 (B 32) Radinotatum brevipenne

(Saussure) 1861 e : : peninsulare Rehn et Hebard 1912
1. male (i&#); 2. epiphallus (PRZERWH). 1. male (ifE#E); 2. epiphailus (JHEEHR);

3. phallic complex (HEE&K).

Subfamily Gomphocerinae

Antennae clavate. Tegmina and hindwings developed. Hind femur with stridu-
latory pegs on inner face. Tympanum present,

Type-genus: Gomphocerus Thunberg 1815.°%

There is only one genus Aqrapea'.;llus Hebard 1935 in North America.

Family Acrididae
Fastigial furrow absent. Antennae ensiform. Prosternal process absent. . Tegmina
and hindwings fully developed. Sound-producing mechanism of wing-tegminal type
or not found. External apical spine of hind tibia absent. Tympanum present. Epiph-
allus bridge-shaped, bridge narrow, ancorae moderately long. Phallic complex compl-

icated, :
This family contains two subfamilies.
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Fig. 33 (B 33) deropedellus clavatus Fig. 34 (B 34) Orphula azteca (Saussure)
(Thomas) 1873 1861
1. male (iE#E); 2. epiphallus (HZETE); 1. male (ifE#E); 2. epiphallus (FZEEHLE);
3. phallic complex ([REE&#). 3. phallic complex (FHEKE &4).

Key to subfamilies of the Acrididae

1(2) Face slanted. Sound-producing mechanism of wing-tegminal type, wing speculum located

RISt cubital Grea. ivissiciisaiieriide s bt evhega s seseencesnasessnes Hyalopteryxinae
2(1) Face slightly slanted. Sound-producing mechanism not found, wing speculum absent.cesesenas
.......................................................................................... Machaerocerinae nov.

Subfamily Hyalopteryxinae

Face slanted. Tegmina and hindwings developed, end of tegmina obliquely cut,
hindwing with speculum in first cubital area. Sound-producing mechanism of wing-
tegminal type. Upper carinula of hind femur smooth.

Type-genus: Hyalopteryx Charpentier 1845,

Two genera of this subfamily are distributed in North America: Meraleptea
Brunner et Wattenwyl 1893 and Orphula Stil 1873

Subfamily Machaerocerinae nov.

Face slightly slanted. Tegmina and hindwings developed, end of tegmina obli-
quely cut, hindwing without enlarged cells. Sound-producing mechanism not found.
Upper carinula of hind femur smooth.

Type-genus: Machaerocera Saussure 1859,
Obtains a single genus found in South Arizona of U. §. and Mexico only.

This new subfamily is related to Phlaeobinae from Asia. but face slightly slanted
and upper carinula of hind femur smooth.
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Fig. 35 (/& 35) Machaerocera mexicana Fig. 36 ([ 36)
Saussure 1859, female (ffEHE). 1. male (i) of Eumastax surda Burr. 1899
(after Dirsh 1961); 2. epiphallus (BZEEHF)
of Eumastax boupieri C. Bolivar 19185 3.

phallic complex (FHEHEA{k) of Ewmasiax
bouvieri C. Bolivar 1918 (2,3 after Descamps
1971),

Superfamily Eumastacoidea

Antennae shorter than fore femora. Body not Stick-like. Prothorax not tube-
like, wusually shorter than fore femora. Fore, middle and hind tarsi 3-segmented.
Spiracula placed onabdominal latacoria. '

Family Eumastacidae

Antennae filiform or slightly clavate. Epiphallus shield-shaped, with distal
appendices. Phallic complex complicated.

This family includes two subfamilies.

Key to subfamilies of the Eumastacidae

1(2) Tegmina and hindwings present. ssssssssssscscesecss O | Gad s s iabansisvisensansaion Eumastacinae
2([) Tegmina and hindwings absent. cesvesssrsassssertiiietiiniinnanansossianssnnasnnannassssees Morseinae
Subfamily Eumastacinae

Antennae filiform. Tegmina and hindwings present.
Type-genus: Ewmastax Burr. 1903.
Two genera of this subfamily are found in North America: Eumastax Burr. 1903

and Paramastax Burr. 1899.

Subfamily Morseinae
Antennae slightly clavate. Tegmina and hindwings absent.
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Type-genus: Morsea Scudder 1898.

About six genera of this subfamily are distributed in North America: Episactus
Brunner 1893, Eumorsea Hebard 1935, Gymnoterrix Bruner 1901, Morsea Scudder
1898, Psychomastax Rehn et Hebard 1918 and Teicophrys Bruner 1901.

2

Fig. 37 (B 37) Eumorsea balli Hebard 1935 Fig. 38 (& 38) Proscopia scabra Klug
1. male (i) 2. epiphallus (JHEEEH); 1820
3. phallic complex (FHEH&). 1. female (#E#:); 2. epiphallus and phallic

complex (AZEEFHMERIAH); 3. phal-
“ lic complex (PHEI&1k) (after Dirsh 1975),

Superfamily Proscopoidea

Antennae shorter than fore femora. Body stick-like. Prothorax tube-like, longer
than fore femora. Fore, middle and hind tarsi 3-seg-mented.

Family Proscopiidae
Antennae filiform. Epiphallus strongly sclerotized bridge-shaped. Phallic complex
complicated.

Subfamily Proscopiinae -

Tegmina and hindwings absent.
Type-geuns: Proscopia Klug 1820.

There is a geuns Taxiarchus Brunner 1890 found in Costa Rica only.

Superfamily Tetrigoidea

Pronotum very long, covering all or nearly all of abdomen, still extending be-
yond the end of abdomen. Fore and middle tarsi 2-segmented. hind tarsius 3-segme-
nted. Cerci unsegmented.
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Family Tetrigidae

Antennae filiform. Epiphallus sclerotized, upsidedown V-like, = with two spines.
Phallic complex complicated.

Subfamily Tetriginae

Tegmina and hindwings present, hindwings developed.
Type-genus: Tesrix Latreille 1802.

About 6 genera of this subfamily are distributed lin North America: Neotetzix
Hancock 1898, Nomotertix Morse 1894, Paraterzix Bolivar 1887, Paxilla Bolivar
1887, Tetrix Latreille 1802 and Terstigidea Scudder 1862.

Superfamily Tridactyloidea

Pronotum short, covering mesonotum only. Fore legs weakly fossorial. Fore and
middle tarsi 2-segmented, hind tarsus unsegmented. Cerci 2-segmented.

Family Tridactylidae

Antennae filiform. Ovipositor valves of female reduced.

Subfamily Tridactylinae
Tegmina and hindwings present, hindwings developed.
Type-genus: Tridactylus Olivier 1789.

There is only one genus in North America.

Ty /-'
e N
@ A

)

Fig. 39 (7 39) Pararertix aztecus (Saussure) Fig. 40 (& 40) Tridactylus minutus
1861 Scudder 1862, male (HE#).

1. male (ifE#E); 2. epiphallus (HZEER):
3. phallic complex (FHERE&K).
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b3 MR 45 o 22 OB RN B2 1 TS )
HEPEy B Caelifera( 820 H Acridodea)
- KE(EB®H Orthoptera)

7 £ #*

(WRIRFNIAZHTRFE WRIFEI HR-85287)

1987 £ 1—7 B, VEEEZM N BREFWRBRBMN I RESNM AT ER AR
ET/EHE, BA % AES AR Hasbrouck BREIRABMERRPAFZERRE BRA
T R iR AT RSN, BEETERIEAGEBYENEEERE RN
St i (A R R D ) W AR AR A S b MNAYIE R T R BT # R
REMRMEHESTHOEERME VR T oL RE, £5E2HER.

AXERE 5 BFRL13 8,40 LR 169 Bo Hhg 1 A, 15 HUR, HIHER.
AR R ER.

BB LT LERRA R LR A MEBARERE, —BENRAREES.E
T4y B Ar R B E , AR ETIAR L. BREBRFUNKTERXN T LRS-

AR ASHTHREMEET: (DmAHRKBE: ()T Hh. 5 R M 3:3:3 3]
2:2:3 %] 2:2:13 B)ATREHPEMAFIE: (DRTEETRBEEHR GRSl BERE
Z) Bk (6O)ERBHIMNERIMNE R (DRI EEREMNEEIT: (B)BMEEERL,H
EHEE(DRFRMNREIEL, EEHK(LO)SEESNEBIRL, EENE:UDE
BB EER MR E (I D)EZEEF R AHEES BN AR E R,

&i2R (Tanaoceridae) MEMERIMEARK T, HPAH 0 SlAE RIS LR,
REEF IR S B o

# &l (Phrynotettidae nov.) FrEEMNE,LIEFIA Romaleidae Flrh, {HEEHE 2
W EEER (Krauss's Organ) B EFH M. Z%F #H I TRAEIE 3 MHARIE
(Pamphagidae) B, {HLTRGAINE, BREBEHT FTEHAKT LEHHEEAF.

RERE BRI SEIH TR Brachystolinae nov., Heliastinae nov., Radinota-
tinae nov. F1 Machaerocerinae nov.q

m}%ﬁﬁ%ﬁ@?ﬁﬁiﬁﬂﬁﬂﬂ— Ichthyotattinae nov. F] Caletesinae nov.,

(R B R AUTH R B #T LR} : Tytthotylinae nov.,

AR I MR FER L FT R Mermirinae nov.,

* A BRAL: PEEERET 810001, HEREEELEREDT.
AC19884E 9 A12HIKE],

i



RAEERBEITIMNE RGBS LB FH WA Spaniacrinae nov.,

IREMATER ARG R B LERIKErH T A:  Litoscirtinae nov., Draco-
tettinae nov. F1 Xyphophorinae nov.,

BERE A ESR NERERET LR RSP EEUF L Phrynote-
ttinae nov., Sphenarinae nov. F1 Lysacrinae nov.,

LREF R A AENE, D, B RIERRESA F RS BRI RO R IE.
EXARE S D, TUEY RIEET 5 %o

Z X ¥ Cyrtacanthacridinae 1P B} 3F A Catantopinae W £}, Proctolabinae 3 A
Melanoplinae Z#}, HKIEAIRER F LIS BEUEE Tribe,

PEEBSESERN Dysaneminae WRIZEILEMES MR KR, XA RERILEW
mEERBRRRERERAZ—.

IR (Atractomorphinae) FIFFIEW R} (Oxyinae)sy fa TR AEEM, X 2 4
ERANET HEERRES, BN T REAAATFE,
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