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The cricket fauna of Chiapanecan caves (Mexico):
systematics, phylogeny and the evolution
of troglobitic life
{Orthoptera, Grylloidea, Phalangopsidae, Luzarinae)

Laure Desutter-Grandeolas *

SUMMARY

The present study deals with the covernivoluws Grylluides of Chiapas. It detatls
the compesition of 1his fauna, which belongs exclusively w the Phalangopsid groop
Ampliacusiae, and considers its troglabitic cvalution in the methodological Trame-
work of Comparative Biology. This method consisis in analvsing the evolution of
hiclogical featres in reference o phylegeny, using charcter state aplimization

The material studicd comes mestly lrom ]11;lialtl:bju:ipL'thJj;ical eapeditions, but
alao from the author's work in Mesico, from North American hinspeological expedi
vioms achicved in Central America and the West Indies, and Irom the collections of
the Academy of Matural Sciences of Philadelphia, the Muosewn Natonal d'Histolre
maturelle de Paris and the University of Michigan Museum of foclogy.

1iirst present o sysiematic and phylogenciic analvsis of Amphincusiac, Six new
penera ave defined and the genus Amphiacosta Saussure, 1874 is crearly delimited;
veveriy-three of 1he twenty six species constdered o e paper are new and described.
A ey for genera and species groups is given. Phelogenstic relationships among genera
are established vsing cladistics mplicn enumeration of Hennlg 8 program).

The evolution of troglobitic Amphiacustoe s then aoalveed, dvailable data on the
biology of Amphiacust penera nre presented and compared with what is knowe on
other Pholanpopsidac, Three biolopical atrbotes are moreover delined [troglobitic
versus nen troglobitic; cavicolous versas non cavicolows; leal lHiter foraging versus
Teaf litter ned foraging), The mapping of the ateibutes upon ooe cladopram shown
that Amphiocustae evolved twice toward cave life and that their ancestral habitat
could be choracterized by cavicolous habits and leat liter laraging.

The resules are discussed in reference 1o theories on Lroglobilic taxs evolulion,
und 1o the exaptation concept of Gould & Yiba [1982) This leads 1o three main con-
clusions: [ dmphiacost adapiaction to caves could be the resull of o rentative w ex-
pledt karatic pesources in Central America; 20 An cpipean dispersion by cave living
species wan be hvpothesized, 3 Fur Grylloidea, having cavieolous habits at groond
level appears to be exaplative to troglobitie Lile.

INTREODUCTION

Dealing with troglobitic animals, it is hardly avoidable o ques-
tion how they have evolved o live in caves. Extensive debates have

= puscum Mariomal d Hismire Naturelle, Laboratoire o Entomnologie, 45 rue de
Bulton, F - 73005 Paris,



Fa L. DESUTTER-GRANDCOLAS

addressed the origin of cave live in temperate regions, leading to the
traditional view that troglebites are relicts which refuged in caves
under climatic stress (Barr, 1968: Vandel, 1964), Since a fow vears,
new insights have been provided in this research arca, mainly due
to field data in tropical caves (Juberthic, 1984). Among the main
works published on the subject, those of Howacth (1991 and refer-
ences therein) on Hawail seem to be the most informative and fruit-
tul. They lead this author o consider troglobitic life as an adapta-
tion to exploit a new set of resources; this adaptation would be the
result of a shift in the ecology af epigean species. In this theory,
caves are thus not a refuge, but a conguest. Both theories consider
cave environment as accessible only to pre-adapted taxa. 1t is clear
that they may not be exclusive, but apply Lo differem situations {(Hol-
singer, 1988)

[ propose to test these theorics with the Grvlloid troglobites
Iram Chiapas (Mexico),

Recent developments in Comparative Biology provide a metho-
dological frame to analyze the evolution ol hiological traits, in refer-
ence o phvlogenetic relationships {e.g Brooks & MeLeonan, 1991,
Applied to troglobitic adapiation, they would allow to test how
cave colonization has appearcd in Amphiacustae, and to make
hvpotheses on the lactors responsible far this evolution. This
approach necessitates however a basic knowledge on the relation-
ships and ccology of troglobites and of their epigean sister axa,
which are rarely taken into account {Decleman-Reinhold, 1981: Peck,
14931).

Up o now, cavernicolous Gryvlloidea from Chiapas, and from
Central America in general, had never been studied except lor the
genus Paracophus Chopard, 1947 (Phalangopsidae) distribuled in
Mortheastern Mexico (Hubhel, 1972), and for the monotypic genos
Tohila Hubbell, 1938 (described in the Pentacentridac, and moved to
the Phalangopsidae by Desutter (19907 from Yucatan. Only a few
species were known; their relationships were not established and
they had been tentatively placed in the Phalangopsid genus Amphia-
civia Saussure, 1874 [Hubbell, 1938 Chopard, 1947, 1968). The
material now at hand shows that Chiapanecan troglobites belong to
a diversified group of Phalangopsid genera, the Amphiacustae s st
{nove. def), endemic to Central America and the West Indics
(Desutter-Grandeolas, in prep). Amphiccusta sstr is disleibuted
almaost exclusively in the Greater Antilles. As in other parts of the
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world (Lerow, 19670, all the Central Amcrican troglobitic Grvlloidea
helong o the lamily Phalangopsidae.

il successively establish the taxonomic composition of the
Chiapanecan troglobitic fauna of Grylloides and analyze the phylo-
geny ol Amphiacustae and the available data on their biology, A
passible scenario for troglobitic evolution of Amphiacustae is pro-
poscd. These resulis are discussced in reference 1o theoretical frame-
work on troglobitic evolution (pre-adaptation, determinam facrors),
together with the dispersal mode of troglobitic Chiapanecan taxa.

Nine genera are recoenized in the Amphiacustae; six of them
are present in Chiapas, all being new 1o science and defined here,
Amphiceasta i also redefined. Twentv-three species ave described.

This paper is a part of o more extensive analvsis of the Phalan-
gopsidae from Central Amcrica and the West Indies (Desurter-
Grrandeolas, in prep.),

MATERIAL AND METHODS

Marerial

The numerous alian (Shordoni & al, 1987 and refercnces
thereing and American (Reddell, 1971 and references therein) expedi-
tions that have been conducted for many yvears in Central Americn
brought an important Phalangopsid material, mostly from caves,
Dr. Hubbell (19723 studied the Paracoplius material Trom North-
eastern Mexico, He began the study of the Amphiacust material, but
urdortunately never finished it. In 1991, T had the opportvnity to re-
sume his work with UMMEZ [inancial support. The present paper on
the Luzarin group Amphiacustae is the first part of a study on Cen-
tral Aincrican and West Indian Phalangopsidae, that I base on the
material mentioned above, but also on the results of my own ficld
work in Central America and on ANSP, UMMZ and MNHP col-
[cetions.

In the systematic rreatment, D Hubbell is associated o the
deseriptions ol the species he had sorted out and labelled in collee-
tiom. The character analvsis (hoth lor laxonomic and phylogenetic
purposc) and the phyvlogenetic treatment presented here are entirely
af my own, as ave the evolutionary interpregations.
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A flereds

Svsiesnatic contevt. The group Amphiacustae is created by Hulb-
bell 10 1938, in agreement with Hebard (Hubbell, op. ¢it, p. 206), as
one of three subdivisions of Phalangopsinac (owr Phalangopsidae):
Luzarac, Heterogrylli and Amphiacustae. In Chopard’s 1956 key of
Phalangopsidae, these 3 groups are mentioned, but their gencric
composition is different from thal proposed by Hubbell; in particu-
lar, several genera placed by Hubbel in Amphiascustae are moved to
Heterogrvlli. Later, in his 1968 Catalogue, Chopard considers only
two groups, Luzarini and Heterogryvlling (that he certainly conceives
as sublamilies, according w his Catalogue {oreword and other
papers), all the genera once placed in Amphiacustae being listed in
Heterogrylling, Amphiacustas themselves are no more mentionced.

These successive modilications of Phalangopsid subdivisions
express the vapueness of group delinitions, hased on homoplasic or
unsufficiently stated characters (size, length of legs, regminal and
twmpanum development, fastigiom widlh, pronotum shape, ... with
many exceptions and avariabilitys in each group). Hubbel himself
{1938) insists on the necessity to revise and redefine the hypothe-
sized groups and discusses the delicate prohlem of character choice.
Lo Lhis context, the study of male genitalia brings most valuable new
information on phylogenetic systematics of Phalangopsidae (Desut-
ter, 1990% if a thorough and definite phylogenctlic hypothesis is not
vet achieved lor the whole Family, due to known material gaps, two
subfamilics have been defined in the Neotropical Region (Phalan-
gopsinae and Luzarinae), and generic and teibal groupings are
based on synapomorphies (Desutter-Grandeolas, 1991, 1992a, ¢).
This leads also w a reappraisal of morphological features.

Our rvedefinition of Amphiacustae will thus differ from those
given by preceding authors. Except for Amphiacasia Saussure, 1874,
all the genera considered here are new to science. The other gencra
placed 1 Amphizcustae by Hubbell belong either to Phalangopsi-
nae; Dvaroviells Chopard, 1923, Phalangopsis Serville, 1831, gither
to other groups of Luzarinae: Endecons Saussure, 1878 and Dys-
coplrogrelfus Rehn, 1901 belonging o Desutter’s 1990 group B, in-
cluding fuzarida Hebard, 1928 and fuzare Hebard, 1928; Cophes
Saussure, 1874, is an endemic genus [rom Cuba, whose relation-
ships are vel unresolved; Hemicophus Saussure, 1878 could not be
examince.
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A general study of neotropical Fhalangopsidae (Desutter, 1990)
leads o the preliminary hypothesis that Amphigcustae could be the
sister group of the other South American Lozarinae, whose
presence outside South America is limited to the southern Lesser
Antilles and 1o a few genera ! species in Central America and in
some ol the Greater Antilles. An extensive study of Central Ameri-
can and West Indian Phalangopsidae will be presented elscwhere
iDesutter-Grandcolas, in prep.

Systemartc and phvilogenetic analyyis. Systemalic and phyloge-
netic analysis are based on the cladistic method, For cach genus, T
will give a diagnosis, indicate known data on its distribution and hi.
vlogy and discuss its monophyly and relationships. Phylogeny is
worked using implicit enumeration option of Henning 86 program,
version 15 (Farris, 1988),

Characters. Most of the characters used in our phylogenetic
analysis concern male genitalia, T will first briefly present their
structure and constituent elements.

Male genitalia in Grylloidea arve compased of three concenlric
layers, called epiphalle, ectophalle and endophalle, separated by in-
vaginations. They are dorso-ventrally asymmetrical their ventral
part being cxtremely reduced, and their dorsal part developed,
selerotized and protruding (Desutter, 1990) No intromission organ
exists in Grylloidea.

The largest invagination is located between ephiphalle and ec-
tophalle: it includes a dorsal membrane (= epi-ectophallous mem-
brane) and a pair ol long and large sclerotized apodemes (= ec-
tophallic apodemes), connected by a median bridee (= ectophallic
arc). This invagination is bordered dorsally by the cpiphallic
selerite, and ventrally by an elongate membranous ectophallic
structure (= ectophallic fold).

The sccond 1mporiant invagination is endophallic: it forms an
apodeme (= endophallic apademe), connected 1o the endophallic
sclerite. Basically, Phalangopsidae show an endophallic apodeme
composed of 2 lateral lamina and a medio-dorsal crest, this last ele-
ment particularly developed in many Luzarinae,

In some familics of Grylloidea, a dorsal pouch forms on the
endophalle (= doresal cavity), In Phalangopsidae, dorsal cavities
are rare; they correspond e abnormal, hypertelic structure disturb-
ing the genitalic organization {for example in Coplus, Smicrores
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Desutter-Grandeolas, 19%92c, ). These structures are autapomorph-
ic for the genera they belong o

Epiphallic structures are complex and numerous. Basically,
they include a basal sclerite (= epiphallic sclerite), extended lateral-
ly by a pair of rods (= rami), a pair of lobes variably individualized
from the base (= median lophi) and two pairs of sclerites located on
the inferior side of the epiphalle, and connected to ectophallic apo-
demes (= epiphallic parameres | & 2). These structures mav be
completed by various elements characteristic of a definite taxon or
aroup o faxa

In Luzarvinae, the median part of epiphalle regressed, thus Torme
ing two sepiphallic armss. Moreover, several sclerites are formed
[rom the apex of epiphallic arm. These are: Cosclerite, located on
dorsal side of epiphallic arm; A-sclerite, more or less clearly discon-
nected from epiphallic arm by sclerotization discontinuity, and
separating it from epiphallic parameres; and B-sclerite, thal s the
base of epiphallic arm, to which the other two sclerites are directly
or indirect]ly Tinked.

The formation of epiphallic arms, and of separate A-, B- and C-
selerites are apomorphic traits o Lurzarine, butl the position and
structure of these sclerites are peculiar to each group of gencra
iDesutter-Grandoolas, 1992c)

Biological data. Biological data have been taken in the literature
or are the results of lield observations from the author in Peru
(Desutter, 1990), French Guiana {Desutter-Grandeolas, 1992¢) and
Mexico. They allow to define three biological artributes that [ pro-
pose to test in referenee o phylogeny in order o study the evolution
of Amphiacustae toward caves. Their states in each genus are listed
in figure 112, These atlreibutes are: 1 - Troglobitic (1) versus non
troglobitic (01, 2 - Cavicolous (1) versns non cavicolous (0). 3 - Forag-
ing in leal litter {1} versis not foraging in leal litter (0.

In the course of the discussion, 1 will use the expression scave
adaptations becavse the taxa considered here as troglobitic possess
the characters that are assumed 1o indicate a real {itness o cave en-
vironment (Howarth, 19800 I deo net intend o test the selective value
of these modifications, but only the evolution of the biological at-
tributes defined above.

Biological analvsis. Comparative Biology as referred to in this
paper considers the evolution of biological features of organisms in
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reference to ¢ phylogenetic frame  independently  established
(Brooks & McLennan, 19910 The distribulion of the features state on
the cladogramm is apalyzed by the process of character state op-
tirmization, leading to one or several parsimonious hyvpotheses on
features changes or appearance (Carpenter, 1989; Ross & Carpenter,
1991). This method is particularly adapted 1o the analvsis of fea-
tures for which homologies cannot be casily established (such as
most ecological and behavioural traies), or which can be suspected
uf homoplasy (Grandeolas, 1921} It finally should lead to the elabo-
ration of testable evolutionary scenarios, and allow a reappraisal of
the nature of adaptation (Coddinglon, 1988; Gould & Vrba, 1982),

Adamation and exapiation, =& feature 1s an adaptation only i
it was built by natural selection lor the lunction it now performse
(Gould & Vrba, 1982: 51 The definition ol a feature as an adaptation
implies: tirst a phylogeny is available o delimit the feature o an
evolulionary conlext [Coddington, 1988); second, that one has
demonstrated for the taxon studied an increase in fitness in a
delinite environment or situation due to the feature considered.

A preadaptation is «the existence of a prospective function
prior te its realizations (Simpson, 1944 in Barr, 1968: 81). The or-
thosenetic connotation of this term 15 highly misleading and can
lead w short-cuts or false interpretations of the evelutionary histo-
rv of a phylum, cspecially when disconnected from o phylogenetic
lrame, Gould & Vrba [op. cit) propose to use the term exaptation to
qualify a {eature that assumes a function for which it has not been
selected (such as feathers for flight in Birds). In this context, a «pre-
adaprations should be considered as a spotential, unrealized exap-
taLion«,

LIST OF GEMERA ANIDX SPECIES INCLUDED
1. Genus Amiphiacusia Saussure, 1574
Distribution: Greater Antilles (West Indies)

2. Genus Longuripes Desutter-Grandeolas & Hubbell, n. gen.

Distribution: Mexico (Chiapas, Oaxaca)
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shordonii group:

I Longuripes sbordonii Desutter-Grandeolas & Hubbell n.
sp. CHIS

Longuripes pseudogipas Desutter-Grandeolas, n. sp. OAX
Lonpuripes evanesca Desutter-Grandeolas, n. sp. CIHIS
fomguripes stenopsite Desutter-Grandeolas, n. sp. 0AX
Lonpuripes winor Desutter-Grandeolas, n. sp. CHIS
Languripes aftaminor Desutter-Grandeolas, n. sp. CHIS

FIESR TR

O

ArEanol group:
7. dompuripes arganol Desutter-Grandceolas & Hubbell, n. sp.
CHIS
B Longuripes swrchiopaneca  Desutter-Grandeolas, n. sp.
CHIS
9, Longuripes ntermedia Desuter-Grandeolas, no sp, CHIS
stenops group:
10, Longuripes stenops Desutter-Grandeolas & Hubbell, i sp.
OAX

A Genus Prolonguripes Desutter-Grandeolas, no gen,

Distribution: Guatemala, Honduras

4. Genus Arachropsite Desutter-Grandeolas & Hubbell, n. gen.
Distribution: Guatemala
1. Arachmopsita usumacintg Desutter-Grandeolas, n. sp.
2, Arachnopsita peguegna Desutler-Grandeolas, no sp
A Arachinopsita cavicola (Sanssure, 1897) (Arachnominias)
8. Genus Mavagrvling Desutter-Grandeolas & Hubbell, n. gen.
Distribution: Mexico [Chiapas, Yucalan), Belize, Guatemala

1. Mavagrvllus aprerus Desatter-Grandeaolas & Hubbell, n. sp.
2 Mavagrvllus rilaensts Desutter-Grandoolas, oo sp.
3, Mavagryling nmbalaensis Desutter-Grandeolas, n. sp,

Other species included: Mavagryllns vucatanes (Hubbell, 1938)
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b, Genus Nociivox Desutter-Grandeolas & Hubbell, n, gen.
Distribution: Mexico (except most Northweslern regions).

1. Noctivox sanchezi Desutter-Grandeolas, n. sp.

2. Nacrivox ocore Desutter-Grandeolas, n.osp

3, Nocttvox munor Desotter-Grandeolas, n.osp.

d. Noctiorox fzetzila Desutter-Grandeolas & Hubbell, oo sp.
3. MNoctivox clava Desutter-Grandeolas, n. sp.

6. Noctivox longivipha Desutter-Grandceolas, n. sp.

7. Noctivox dissimilis Desutter-Grandeolas, n. sp.

&, Noctivox hubbelli Desutter-Grandeolas, n. sp.

Other species included: Nocrivex bolivari (Chopard, 1947) (An-
phigeusia)

7. Genus Nemoricantor Desutter-Grandeolas & Huhbell, n, gen.

Distribution: From Chiapas (Mexico) in the North to Costa Rica
in the South.

1. Newtoricantor maye (Hubbell, 1938) {Amphiacusia)
2. Newmtoricanior aziecus [Saussure, [BO7) (Frdacnstes)

Two additional new Amphiacust genera exist in Central Ameri-
ca but are not known [rom Chiapas. They will be described in
ancther paper (Desutter-Grandeolas, in prep). When mentioned [in
particular in the phyvlopenetic analysis), they will be called respecti-
vely group A and group B:

Group A s close o Nemaoricantor and is known [rom southern
Central America {from Nicaragua to Panama), {rom tropical and
premontanc forest, at altitudes ranging from 78 to more than 3000
m. No direct biological observations has been found on that genuy;
however, by its arachooid morphology and by the Jocations of its
captures (at night on trail in forest), it resembles Phalangopsis Ser-
ville, 1831 (Phalangopsinae). As Phalangopsis, the group A could be
cavicolous, hiding during the day in hollow trees (dead or alive), bur-
vosvs, or when possible, in caves {near the entrance), and wandering
at night 1o leal litter Lo feed (Desutter-Grandealas, [992¢),

Group B is close o Noctivox and is known [rom Eastern Mexico
north of the Isthmus of Tehuantepec {Tamaulipas, Hidalao, San Luis
Potosi, Querclare, Puebla) in deciduous tropical forest and in vari-
ous temperate forests, from 400 wo 1200 m, This genus is active in
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leal litter at night and hides during the day in crevices or in burrows
{pers. ohs.),

Abbreviarions

[nstitutions. ANSP: Academy of Natural Sciences, Philadelphis,
USA, MIING: Muséum d'Histoire naturelle, Genéve, Switzerland,
MNHP: Muséum National d’Histoire naturelle, Paris, France
UMMZ: University ol Michizgan Museum of Zoology, USA, UTVR:
Universily « Tor Vergatas, Rome, Ttaly.

Male genitalia, Az epiphallic A-sclerite; arc: ectophallic are: b C:
hasal plate of Cosclerite; Co oepiphallic C-sclerite; c: epiphallic
sclerite; ect, ap.s ectophallic apodeme; ect, gl gland on the epi-
cetophallic membrane; cols: sclerotized extension of ectophallic
are above the colophallic fold; EEL: epi-cclophallic invagination;
end.ap: endophallic apodeme; e.p.: epiphallic parameres (1 or 2); £d.
ectophallic fold; gl € glandular ventral pouch of C-sclerite; mh.
membrane separating A-sclerite from epiphallic parameres; r: rami;
500 lateroventral spine of C-sclerite; x; location ol cpi-ectophallic
glands.

Female genitalia, A ventral view, B: dorsal view, C: lateral view.

Measures, Lpron; pronoial median length; wpron: pronotal
posterior width; LFII: hindfemora length; LT hindtibiae length
Lel: median length of right elytra in males; we: width of right elvira
in males {at the level of the anterior angle of the mirrory, Lovip:
length of female ovipositor

SYSTEMATIC ANALYSIS OF AMPHIACUSTAE

1, Genus Ampliccasia Saussure, 1874
Amphigeusio Saussure, 1874 Miss, Mexigue: 444
Amphiaeusies Savssure, 1878, Mém, Soc. Gendve, 25 5469,
Type species: Amphiccusta annulipes (Serville, 1831 (Fig. 1-3),
Distribution: Greater Antilles {mainly Hispaniola, but also
Jamaica and the Bahamas Islands). Some species have been men-

tioned from Cuba, but this material has not been examined {De
Zavas, 1973; Bonfils, 1981).
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Fig, |3 — Anypfifacusa araudipes (Serville, 168315 Frgo 10 Male metanotal gland; Fig
23 male genitalia, dorsal (seale 1) and Lateral view (scale 2) Abhreviations: poit.
Scales: 1 mm

iapnosis

Species of medium to large size, brown spotted with yellow,
pronotum margin bordered with vellow, except lor the anterior an-
gles of lateral lobes. Legs not particularly slender; femora I, IT and
tibiae ringed. Hindtibiae serrulated and with 4 pairs of subapical
spurs, Tibiae ITwith 3 apical spurs (dorso-inner one missing). Tibiace
I with 2 tympana. First hindtarsomeres with 2 rows of spines {inner
o with only a lew spines). Eves and ocelli not reduced, the eves
protruding. Fastigium at the level of vertex: no distinet basal fur-
roaw, but a half-circle trace between the lateral ocelli.

Males. Elvtra well developed, not enlarged; stridulatory appara-
tus complete, but apical field reduced; lateral tield large. Metano-
tum with a paic of [Tat, ellipsoid formations; thelr margins more or
less raised above the metanotal surface (Fig. 1), Susanal plate with
elongate apical angles,

Male genitalia (Fig. 2-3). Epiphallic sclerite without a median vi-
sor, but with 2 more or less membranous lobulae bearing long setae
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imedian lophi?), C-sclervites well developed, comprising a large plate
and a large lateroventral spine; no globular pouch near the base of
the spine. A-sclerites distinet, more or less of a reverseT shape,
Membrane separating A-sclerite and epiphallic parameres not in-
flated. Epiphallic paramcres 1 and 2 lobeshaped and more or less
sclerotived, without protruding highly sclerotized parts (compare to
Noctivor for examplel. Ectophallic are extended above ectophallic
[old by a pair of protruding, long and thin sclerites. Ectophallic fald
generally short. Ectophallic apodemes not particularly cnlarged at
their bases. Endophallic apodemes generally short, more or less
divergent,

Female. Apterous,

Female genitalia. Copulatory papilla surrounding membrane
not particularly thickened or hardened.

Monoplhviy and relarionships

The monophyly of Ampliacusta is ascertained by the peculiar
shape ol its C-sclerites, and by the pair of ectophallic extensions
above ectophallic fold. An extension of the ectophallic arc is recog-
mived also in Noctivor and group B, in which it Is however single and
median. It has never been observed in any other Phalangopsid
penus, and can thus be considered as a synapomorphy of these
three gsenera.

Another characteristic of these taxa is the number of apical
spurs on median libiae (three instead of four in most of the other
Phalangopsidae, and two in the other Amphiacust genera). The sta-
Lus of this character is however more difficult to ascerlain (possible
homaoplasy,

The 'median lophi' could indicate a similar relationship: their
important development in some Ampliacusta species, and the
structure of Necifver epiphallic visor [(in particular its sctiferous
areas) could sugpest a structural cline between Ampliiacusia and
Noctivox group, The homology between these structures cannat
however he established with certainty,

Eoology

Amphiacusia has been intensively collected in West Indian
caves, Several authors mention however that it leaves the caves at
night to wander and feed outside (Peck, 1974, Wolcotr, [948). This
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penus has also been cited as living in hollow trees and other humid
and obscure places (Do Zavas, 19730

2. Geoos LONGURIPES Desutter-Chrandeolas & Huhbel, i gen,

Tvpe species: Lonpuripes shordoaii Desatter-Grandeolus &
Hubbell, n, sp.

Distribution; Mexico (Qaxaca and Chiapas states).

Laviguripes is recorded from tropical rainforest, deciduous trop-
ical forest, temperate forest and varca of cloud forest and temperate
- tropical transitions. [t ranges from 60 o 2520 m in altitude.

Digrnsis

Species [Fig. 4) light hrown coloured, the leps not ringed [excep
In grganot group) Leps long and thin, with a distnctly filiform api-
cal part. First hindtarsomeres without scrrulation, Serrulation on
hindtibize reduced, Hindtibiae with most oflen 5 outer and 4 inner
subapical spurs. Tibiac IT with only 2 apical spurs {inner and outer
dorsal spurs lost). Tibiae T with 2 well developed tympana. Ocelli
reduced or lost, eves reduced. Fastigium large, below the level of the
vertex and with a basal furrow {Fig, 3), this furrew straight o slight-
Iy incurved (not half-circled as in Amphiacusia and Nocrivox).

Mule. Elvtra well developed, coveriog at least two thivds af the
abhdomen, Stridulatory apparatus complete; apical field reduced.
Lateral Field large. Susanasl plale with more or less elongated apical
angles, generally small fexcept in L. senops, noosp) Metanotum and
almost alwavs first tergiies with pairs of transversally clongated
bumps, probably glandular (Fig. &)

Male genitalia. C-sclerites with a long and slender basal plale,
vertically articulated on epiphallic arm, a long lateroventral spine
and a distinctive ventral pouch; pouch and spine hollow, with a dis-
tinct subapical aperture on the spine (draining duct of glandular
pouch?) Membrane separating A-sclerite and epiphallic parameres
inflaced and slightly sclerotized (with several longitudinal ventral
furrows), pashing aside A-sclevite behind C-sclerite hasal plate,
Epiphallic parameres small compared to this membrane; para-
meres 2 [orming a gutier where C-sclerites basal plate inserts itself,
Ectophallic Told long, 115 apes coming largely up between epiphallic
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Fig. 4-11 — Genus Longaripes, n.open, Fig, 4 Lo shoedondi, osp, habilus of male: Fig,
S;ad., lateral view of the head; Fig. 8w, oole metanotal and tergal gland; Fig 7
id., female subirenital plate: Fig: & id, female copulatory papilla; Fie, 20 id, male
elvira: Fiz, 10 Male elvira of L psevdogipas, n,ospo Fig 10 Male elvera of L evanesea,
mospe (scalea: 1omm, excepl For figure 40 seale 3 mm
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arms (character much more proncunced than in Amphiacusia). Epi-
ectophallic membrane, above the are, slightly selerotized and with
a pair of very membranous pouches (certainly glandular), Median
lophi gencrally lacking {cxcept in argawod group, where they are
represented by 2 small sclerotized lobes).

Female Apterous,

Female genitalia. Copulatory papilla long and slender, its base
surrounded by hardened membrane, maostly developed dorsally,
where 1t 15 thickened and sclerotized. Spermathecal duct short and
thin. Spermatheca small.

Mosophvly and velatiouships

Lovigrripes belongs to a group of genera including Prolong-
ripes, Arachropsita and Mavagryllns, characterized by a) the de-
velopment and maodification of the membrane separating A-sclerite
and epiphallic purameres (membrane inflated, pushing aside A-
sclerite and more or less absorbing epiphallic parameres), b} the
formation of a pair ol invaginations of epi-ectophallic membrane,
and ¢) development of epiphallic parameres 2

With Prolonguripes and Arachnopsita, Lovguripes shares the
same apomorphic structure of C-sclerites (vertically articulated on
epiphallic arm, and comprising a slender basal plate, a lateral spine
and a ventral swelling). These 3 genera have also very thin hind
fermora.

With Prolonsuripes, Longoripes shares the lollowing syne
apomorphies al form and b) glandular system of Ceselerites, and ¢
formation of epicolophallic glands.

Longuripes apomorphies are the subapical position of the aper-
ture of C-sclerites spine and the extreme swelling of C-sclerites ven-
tral pouch.

Longoripes species belong to 3 species gproups according to
morphological and male genitalia characters:

|, shordonit group: Species with limbs not ringed. Male genita-
lia: Cosclerite ventral pouch largely inflated, mmore ellipsoidal than
spherical, Epi-ectophallic glandes with a distinet median axis. C-
sclerite basal plate and lateral spine very long and thin. Male
stridulatory {ile with less than 270 teeth.

Two subgroups can be distinguished according 1o make
stridulatory Tile: - less than 190 teeth, and maore often close to 100
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(species included: L. steriopsiia, n. sp, L. mifrnor, oo sp., Lo aliamivor,
n. sp; - more than 190 teeth, and more often greater than 200 [spe-
cies included: L, shordonii, n, sp., L. psendogigas, n. sp. and f.
gvaHescd, N sp..

Both subgroups are known in Chiapas and in Oaxaca.

2 arganod proup: Species with cinged limbs, Male genitalia: C-
sclerite ventral pouch not much inflated, more or less rounded; epi-
cotophallic glands pouch like, withoul a median axis; C-sclerite
basal plate typically enlarged at its apex; C-sclerite lateral spine
larger and shorter than in other Longnripes species groups. Male
stridulatory lile with less than 230 (eeth. Other characters of this
group are posterior margin of female subgenital plate not or slight-
lv bisinuated, almost straight {it is more clearly bisinuated in the
other two species group), and copulatory papilla long and slender,
its apex flat and concave dorsally.

Species included: L. arzanal, n. sp, L. intenmedia, n.spoand £
surchiapaneca, n. sp

3. stenops group: Species with lmbs oot vinged. Male genitalia
C-sclervite ventral pouch and epi-ectophallic glands similar to those
of arganod group. Male stridulatory file with more than 350 teeth.

Species included: I sremops, nosp Ground known From Ouaxaca
only.

These species groups seem af least partly distributed according
by altitudes. Stenops and arganol groups are known above 1500 m,
and up to 2300 m for the second. shordonii group is massively
present uncder 600 m, miinor subgroup ranging from 600 to 1500 m.
In Chiapas, all the species knewn from localities at altitudes less
than 600 m belong to shordoaii subgroup. Altitudes are however not
available for L. arcanol and L. psewdogipas, and not completely
known for L. almminor,

Biolopy

By its morphology and the location at which it has been cap-
tured in caves (up to half a mile from entrance), forguripes can be
considered as 1roglobitic,
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shordonii group:

Lonpuripes shordonii Desutter-Grandeolas & Hubbell, n, sp, (Fig.
4-9, 12, 131

Tvpe locality: Mexico, Chiapas, Berriozabal,

Tvpe material: Male holoiype: Mexico, Chiapas, Berriozabal,
cucva de Paso Burre, 200 m, 3-X-1973 (V. Sbordoni), in alcohol,
UTVR. Female allotype: Same locality, same date, same collector as
the holotype, in alcohol, UTVER. Paratypes: Same locality, same date,
same collector as the holotype; 1 male, in alcohol, MNHF. Chiapas,
Cintalapa, Benito Juarez I, 11 sumideros de Pecho Blancao, 720 m, 1
male, 24-1V-1984 (V. Shordoni), in alcohal, UTVE; id., 1 male and 1
temale, 19.20:1V-1984 (V. Shordoni, C. De Monte, A. Gobetti), in alco-
hol, UTYR. Chiapas, Ocorocoautla, Lago Malpaso, sistema de la
Lucha (= cueva de la Lucha), 360 m, | male and 2 females, 7-[11-1982
(A, Gobetti, LE Pitet), in aleohol, UTVER; 1d,, 1 male, 10-IV-1986 (M,
Lucarelli, G. Carchini), in alcohol, UTVR. Chiapas, Ocozocoautla,
Lago Malpaso, rio Negro, m 113, cueva del Perro de Agua, | male,
16:0X-1973 (V. Vomero), in alechol, MNHP: id, cueva de 'Agua
Furificada, 1 male, 15-I1X-1973 (R. Argano), in alcohol, UTVE. Chia-
pas, Oeovocoautla, Lago Malpase, m 125, rio Encajonado, cueva del
Burro, | male and 2 females, 15IX-1973 (R Argano), in alcohol,
UTVR; id, 2 females, in alcohol, MNHE Chiapas, Ocozocoautla, La
Lucha, sistema de los Ojos del Tigre, 360 m, | male and & lemales,
2R-IV-1986 (A, Gobetti, V. Shordaonil, in alechol, UTVE; i, 1 lemale,
in alcohol, MNP

Diapnosis

Species of great size, easily recognizable by their male genitalia,

Male, Elvtra (Fig. 9: mirror slishily larger than long and
crossed by o unique transversal vein. File: 191 - 257 teeth (mean
number 218, n = 8). Dorsal bumps present on metanotum and ter-
gite 1 (and gencrally 2} Susanal plate with small posterior angles.

Male genitalia. Huge size. Ectophallic apodemes divergent at
their apex; C-sclerites with a basal plate slightly enlarged at the
apex fouter apical angle not protruding) and with a long and slender
lateral spine, whose apex is located well below the apex of epiphallic
parameres (Fig. 12-13).
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Female. Ovipositor long compared to those of other species.
Posterior margin of subgenital plate largely indented (Fig, 7).

Female genitalia. Copulatory papilla long, slightly and repular-
Iy eolarged toweard the apex and plicated dorsally and at its base;
apex hilobated. Membrane casing as on flaure 8

Variation: Specimens captured at El Ocote present several
diffcrences: the male genitalia are bigger, the male size larger, the
stridulatory file has fewer teeth {(174-196, mean number 184, n = 3
and the apex of female copulatory papilla is more bilobated. The
status af these specimens is still uncertain.

Measures (in mmy;

Lprrom LETLT LTIl Ll weel Lovip
Males 1.7-1.9 122139 1448161 6163 3741 —
n=3) 1.8 13 15.6 6.2 a9
Females 2.1-2.8 15.5-18 T8.1-20.1 — — 12.1-16.1
in=4} 2.6 168 19.3 14.5

Other material examined: Mexico, Chiapas, Qcorocoautla, Lago
Malpaso, m 125, rio Encajonado, cueva del Burrs, 1 male, 15-IX-1973
(R. Argana), in aleohaol, UTVR, Chiapas, Ocozocoaulta, La Lucha, sis-
tema de los Ojos del Tigre, 560 m, | male, 280189868 (A Gobetrd, W
Shordoni), in aleshol, UTVR. Chiapas, Ocorocoaatla, La Lucha, cue.
va de la 5al, 1 female, 5-IV-1986 (M. Lucarclli, V. Shordoni), in aleo.
hol, UTVR; id., I female, in alcchol, MNHP, Chiapas, Cintalapa, cue-
va de los Camarones, | female, 5-1V-1984 {V, Shordoni), in alcchol,
UTWVE: id., 1 female, 17-1¥-1986 (V. Shordoni), in alcohol, UTVR; id,,
1 female, in alechol, MNHE Chiapas, Tuxtla Gutierrez, Ocorocoaut-
la, Piedra Parada, El Ocote, grotte, jour, 5§ males and & females,
2-X1-1990 (L. Desutter), MNHP

Longuripes peeudogigas Desutter-Grandealas, no sp (Fig. 10,14, 15,18).

Tvpe locality: Mexico, Oaxaca, 12 kin N Valle Nacional,

Tvpe material; Male helotype: Mexico, Oaxaca, 12 kim N Valle
Nacional, cueva del Guayabo, 29-X11-1972 (1. Reddel, Ix McKenzie,
M. MeKenzic, 5. Murphy), in alcohol, UMMZ. Female allotvpe: Same
locality, same date, same collector as the holotype, in alcohol,
UMMZ, Paratype: Same locality, same date, same collector as the
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holotvpe, in alcohol, 1 male and 2 lemales, UMMZ: id., 1 male
MMNHPE

Diggnosis

mMale, Elvera (Fig. 109 mirror lareer than long, and crassed by
2 transversal veins, Cell bordered by the mirror and the chords no
more than twice as large at its base than at its apex, its margines
straight. File: 230-240 teeth (n = 2). Dorsal humps present on
metanotum and fergites 13 nod very large.

Male genitalia (Fig. 1.3). Epiphallic sclevite proteading (Fig, 14
dorsal edee ol epiphallic parameres high; basal plate of C-sclerites
vith a long outer apical angle; ectophallic apodemes almost
slraight fcompare fig, 12 and 14}

Female. Subgenital plate posterior margin less indented than in
L. shardonii.

Female genitalia. Copulatory papilla very slightly enlarged
roward the apex and plicated dorsally; apex flat and almost not bi-
sinuated (Fig. 18]

Measures {(in mmp:

Lypron LFITI LTI Lel e Lovvip
Males 1.8-2 133-136 162175 5859 3439 =
in=3] 1.9 135 16.7 5.8 39
Females 2425 [5-13.6 17.3-17.8 — — [.2-10.8

=2

Other material examined: Mexico, Oaxaca, 12 km N Valle Na-
cional, cueva del Guavabo, 29-XI1-1972 (1 Reddell, D McKenzie, M.
McKenzie S, Murphy), in alcohol, 1 female, MNHP. This female 15
smaller than L. pseudogipas females; its copulatory papilla is shoret-
er and larger, and the thickened membrane surrounding it almost
round.

Lamipuripes evanesca Desutter-Grandcolas, n, sp. (Fig, 11, 16, 17,

Tvpe locality: Mexico, Chiapas, Ocozocoautla, Lago de Malpaso

Type material: Male holotype: Mexico, Chiapas, Ocorocoautla,
Lago de Malpaso, m 115, cueva del Perro de Agua, 16-1X-1973 (R. Ar-
gano), in alcohol, UTVR. Female allotype: Same locality, same date,
same collector as the holorvpe, UTVR. Paratvpes: Same locality,
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Fig. 12-18 — Genus Lovgeeeipes, o, pen, Male genitalia (dorsal view: scale 1, lateral
view: seale 33 Fig, 12-13; Lo shordoi n, spo(dorsal and laweral view) Fip, 14-15; L
peepdegigas nospventral and lateral view): Fig, 16 L evaneses, noap, (lateral view).
Female gemitaliz (scale 2 Fip, 170 Levanesea; Fig, 182 L preadogipoes. Scales: T oun

Abbreviatioons: po 10
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same date as the bolowvpe, 1 male {V, Shordoni), in alcohol, UTVER.
Chiapas, Ocozocoautla, Lago de Malpuso, rio Negro, m 115, cueva de
I"Agua Purificada, 1 male, 153-1X-1973 (V. Vomera), in alcohol, MNHP.
Chiapas, Ocozocoautla, Lago de Malpaso, m 123, rio Encajonado,
cueva del Burro, I male and 1 female, 15-IX-1973 (V. Vomero), in alco-
hol, UTVR. Chiapas, Ovorocoautla, Lapo del Malpaso, rio Venta riva
sinistr, m 114, piccola grota, 1 female, 15-IX-1973 (V. Shordoni), in
alcohol, MNHE

Hagnosis

Species very similar to L. pseudogizas, but recognizable by the
fallowing characters:

Male. Elvtra longer and larger. Venation (Fig. 11 mirror much
mote large than long, and crossed by two transversal veins; cell
delimited by the mirror and the anal vein more than twice as large
al its base than at its apex. Steidulatory file with 264267 teeth
{mean number 266, n = 3}

Male penitalia (Figo 16) Genilalia somewhat smaller, the
epiphallic selerite not so protruding; dorsal edge of epiphallic para-
meres nol as high as in L. pseudogiyas, and outer apical angle of C-
sclerite basal plate larger,

Female. Posterior margin ol subgenital plate similar to that of
L. sharvdouri.

Female genitalia, Copulatory papilla small, plicated dorsally,
very slightly enlarged Loward the apex. Apex hilobated and not {lac
(Fig. 17).

Lovgreripes evanesca is very similar Lo Longuripes shordonii,
from which it can be distinguished by its smaller size, by the elvira
and the genitalia of the males, and the lenght of the ovipositor and
of the copulatory papilla in the fermales. The two species are svin-
palric,

Measures [in mm

Lprun LFIII L Lel wl Lovip
Males 1.6-1.8 [1-13.3 129-14%  &4871 4449 -
n=4) 1.7 124 [3.59 7 4

Femiales 23225 [4.4-14.3 [7-17.4 — - 0.8-100.5
=3 2.4 4.6 7.2 iz
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Languripes stenopsita Desutter-Grandeolas, n. sp.
iFig. 19.20,2327 30)

Tvpe locality: Mexico, Oaxaca, Tuxtepec.

Type material; Male hololvpe: Mesico, Owaxaca, Toxtepec,
Acalepee, cueva del Zopilote, &VITL14973 (V. Sbhordoni), in alcohal,
UTVE, Female allotvpe: Same locality, same date, same collector as
the holotvpe, in alcohol, UTVR.

(Hagiesiy

Male Elvira (Fig. 23) mirror lareer than long, and crossed by
a unigue transversal vein; vein normally jeining the inoer chord and
the mirror shilted, and joining the inner chord and the diagonal
vein, the cells thus defined of speciflic shape {compare Tor cxample
with L. surchiapaneca, Fig, 37) File with 171 tecth {fanother male,
{rom near Valle Nacionoal has a file of 136 teeth). Susanal plate with
very small posterior angles. Dorsal bumps present on metanotum
and tergite |, but exrremely small; metanotal posterior margin
rounded and raised dorsally.

Male genitalia as on the figures 1920, Note the Torm of C-
sclerite basal plate

Female, Posterior margin of subgenital plate bisinuated (Fig. 27).

Female genitalia (Fig. 30). Copulatory papilla greatly enlarecd
just before the apex,

Measures (in mum);

Lpron LFIII LTIII Lel wl Lovip
Male 1.6 [2.8 163 54 38 -
n=1]
Female 23 15 [8.6 - — L4
=1

Other material examimed: Mexico, Oaxaca, Grotas de Monteflor,
& lum. N oof Valle Nacional, 3 females, 28-XII-1972 (1. Reddel, D
MeKenzie, M, McKenzie, 8 Murphy), in alcohol, UMMZ: 1 male and
2 lemales, in alcohol, MNHE

Lemgaeripes srinor Desutter-Grandeolas, n. spe (Figs 21,24,2531
Type localityv: Mexico, Chiapas, Chiapa de Coceo

Tvpe material: Male holotyvpe: Mexico, Chiapas, Chiapa de Cor-
zo, 1, 810, grotta Roberto, 9-IX-1973 (V. Shordoni), in alcohol, UTVR.



THE CRICKET FAURA {17 CHIAPANECAN CAVES (MEXICDH I

Fig. 19-31 — Genus Lonpaeripes, npen, Male genitalia (scale 2y Fig, 19-20: L. sreoopsi
s, s fdorsal wad lateeal viewsy; Figo 21 L welrar, noosp (lateral view) Fig 22 0.
citeontiiore, n.sp Cateral viewl Male elverac Fig. 230 Losresiopsina: Fig, 24-25: L, winoe:
Fig. 26 Lo aliwninor Female subgenital plate: Fig, 27 L. stennpeio Fig, 28: Loovmor;
Fig. 29 Lo altwrniner, Fonale copulatory papilla tscale 1 Fig, 200 L0 srenopsing Fig
A1 L mieor Scales: | oo
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Female allotype: Same locality, same dale, same colleclor as Lhe
holotype, in alcohol, UTVER. Paratvpes: Same locality, same date,
same collector as the holotvpe: 2 males and 1 female in alcohol,
UTVR; same locality, same date as the holotype, | male and 1 female
(V. Vomer), in alecobhol, MNHP; Chiapa de Corzo, m 630, Cueva del
Chorreadero, 1 male and 2 fermales, 23-I1-1971 (V. Shordont), in alcohal,
UTVR. Chiapas, roadside cave, 1.5 mi past Balnearo, 10 mi NE Tuxtla
Guticrres, 2690 I, 1o male and 1 lemale, 1881972 (D0 Mo Kenzicl, in al
cohal, UMME, Chiapas, Ocozncoautla, cueva del Muju, m 680, 1 male
and 1| female 3-X-1973 (V. Shordonil, in alcohol, UTVE.

Diggnosiz

Species very close to the preceding, but recognizable by the ol
lowing characters:

Male. Elvtra (Fiz. 24 - 25 venation variable, alwavs incomplete
or «disturbeds, the vein joining the inner chord and the mirror
generally lacking or shifted. When complete, mirror crossed by a
unigque transverse vein. File with 107-123 teeth (mean number 115,
n = 81 Elvira longer than in L. stenopsita (compare Lthe measares).
Dorsal plands presenl on metanotum, and sometimes on tergite 1,
and bigeer than in L. sienopsita,

Male genitalia somewhat bigger than those of L. stenopsita, anc
as on the ligure 21

Fernale. Ovipositor smaller rthan 10 mm. Subpenital plae
posterior margin indented {Fig. 28)

Female genitalia, Copulatory papilla slightly and regularly en-
larged betore the apex. Apex more or less bilobated, and asymmetri-
cal. Membrane casing surrounding the base of the papilla distine-
tively inflated (Fig. 31).

Measures (in mm):

Lpran LE1T] LTI Lzl wel Lowvip
Males 1.6 1211127 141147 6566 4344
n=23) 12.4 14.3 6.4 4.3
Females 21-23 13318l  |54-182 — = 4.7-49.8
(n=3 2.2 15.1 17.1 9.3

One female I'rom Chiapas, Ocorocoantla, Lago de Malpaso, rio
Negro, m 115, cueva de PAgus Purificada 15-1X-1973, (V. Vomero)
presents a copulatory papilla similar o that of the females studied,
but with an apex somewhat flatter and larger, and & base also larger
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and shorter. Irs sive is bigger (measures: 2.4, 148, 1538 104 mm,
respectively). It may represent a local variadion or an altitudinal
differentiation of L. minor.

fonguripes altamitor Desutter-Grandceolas, n. sp, Fig, 22,26,29)

This species is very close to Longuripes mbior, from which it
can be distinguished mostly by ils greater size, male genitalia and
ovipositor length, It lives at a higher altitude than 1. winor
(1320-1350 m versus a50-810 m),

Type locality; Mexico, Chiapas, Tuxtla Guiicrrey, cueva de las Pi-
nas Ramas.

Type material: Male holotype: Mexico, Chiapas, Mexico - Tuxtla
Guitierrez Hwy km 1112, cueva de las Pinas Ramas, 19VI11.14967 (1.
Reddell, 1. Fish, T. Evans), in aleohol, UMMZ. Fernale allotype: Same
locality, same date, same collector as the holotype, in alcohaol,
UMMZ. Paratvpes: Same locality, same date, same collectar as the
holotype, 2 males, in alcohol, UMME; id., 1 male {genitalia number
945} in alcohol, UMMEZ; id., | male, in alcohal, MNHP; Chiapas, 27
km E Tuxtla Gutierrez on Pan Am, cucva de Pinas Ramas, 1 male,
12W1111969 (5. & 1 Peck), inaleohal, UMMZ. Chiapas, Ocozoceaulia,
Rancho del Cielito, cueva de Cerro Brujo, m 1320, 1 male, 22-111-197]
(B Argano), in alcohol, UMMZ (genitalia number: 932} Chiapas,
Ocorocoautla, cueva de las Canicas, m 13530, 1 male, 22-111-1971 [V,
Shordoni), in alcohal, UTVR; id., | male (22-[11.1971), MNHP.

Diaenosis

Species more closely related o Loominor that to any ather spe-
cies. In particular, male elvtra similar (Fig. 26; file: 108-123 tecth,
mean number: 116, n=4).

L. altamiinor is recognizable by the following characters:

Male genitalia of bigger size, with longer epi-ectophallic glands.
C-sclerites ventral pouches much move developed; basal plates larg-
er at their apex (Fig, 22).

Female, Ovipositor length greater than 10 mm. Subgenital [J]al-.
posterior maragin more deeply indented (Fig, 29),

Female copulatory papilla quite similar to that of 7. srirar, bul
Lthe apex more bilobated and not asymmetrical, In a female paratype
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ol Ocozocoautla, Rancho del Cielito, the papilla is mostly enlarged
just before the apex, and as regularly as in the allotyvpe.
Measures (in mm

Lpran LLFITE LTIL L wel Lavip
Males La-1.8 128147 15163 6.5:7.1 4,243 —
in=23 L7 13.5 L= 6,7 4.4
Female 2.2 171 9.7 - - 104

[n=1j

Variation: One male paratype from Rancho del Cielite {cueva de
las Canicas) possesses a normal venation in the mirror (a unigue
Lransyerse veinl

Other material observed: Mexico, Chiapas, Ocorocoautla, Ran-
cho del Cielito, cueva de Cerro Brujo, m 1320, 1 {emale, 22-111-1571
(R, Arganoa), in alcohol, UTVER; i 1 female (V. Sbordond), in aleohol,
MMNHP Measures of these two females: 2.3 - 3; 15 - 13.5; 170 - 17.8,
113 - 12.7, in mm, respectively,

CFHFOU BUOLR.

Longuripes argaomol Desulter-Grandeolas & Hubbell, n. sp. (Fig. 32,
13, 36,39)

Tvpe locality: Mexico, Chiapas, Tumbula.

Tvpe material: Male holotype: Mexico, Chiapas, Tumbala. cueva
de Cuncumpa, 16-17-1¥-1991 (V. Sbordoni), io alcohol, UTVR. Female
allotvpe: Same locality, same date, same collector as the holorvpe,
in alcohol, UTVR, Pararvpes: Same locality, same date, same collec-
tor as the holotype, in alcohol, 2 lemales UTVR, and 1 female
MMNHP; Chiapas, Yaialon, Emiliano Zapata, cueva de la Ventang de
Ajabalhna, 1 male and 2 females, TV-1991 (V. Sbordoni), in alcohol,
UTVE: id., 1 male, MNHP

Napimosis

Male. Elvtra (Fig. 36): vein jorung the inner chord and the mirror
lacking. File with 171-188 teeth (mean number: 179, n = 3} Dorsal
bumps present on metanotum and tervgite | (these reduced); melano-
tal posterior margin rounded and prominent, Susanal plate posteri-
or angles small.
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Fig, 3241 — Genus Logreeipes, nogen. Male gepitalia (doesal and laem) view, scale
2 Fig 3233 L argawor, n.osp Froo 342350 0 senmedia, nospe Male elyirn: Fig, 34
Foarganot Fig 3700 ssrcliapareca, 10 spa Tip 38 L fermedia. Fomale copulatory
papilla (scale T Fig. 3% 0 arvganof; Fig 4040 L dnfernredio. Scales: | mm.
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Male genitalia as on the figures 32 - 33,
Female genitalia, Copulatory papilla enlarged before the apex;
apex clearly bisinuated (Fig. 3%

Meassurcs {in mn):

Lpran LFIN LTI Lel wil Laowip
Males 1.7-2 136142 15-15.4 fr.6-2 444 —
(n=3} 1.8 in=2] fn=2) 6.1 4.2
Females 2225 136139 1431732 — - 5-10.3
in=4 2.4 151 16.5 9.8

Other material observed: Mexico, Chiapas, Tumbala, cucva de
Cuncumpa, 1 female (identification uncertain), 16-17-1¥-199] [V,
Shardoni), in alcohol, UTVER.

Longuripes surchiapaneca Desutter-Grandeolas, n. sp. (Fig. 37)
Type locality: Mexico, Chiapas, Huixtla,

Tyvpe material: Male holotvpe: Mexico, Chiapas, Huixtla, m 2140,
La Grandeza, Llano Grande, cueva de Llano Grande, 26-1X-1973 (A
Zullini), in alcohol, UTVER. Paratvpes: Same locality, same date,
same collector as the holotype, | male, in alecohaol, UTVR; same lo-
cality, same date as the holotvpe, 1 male (V. Sbordoni), in aleohol,
MNHP

Diagnosis

Specics very similar to the preceding, but higger (compare the
Measures),

Male. Elvira (Fig, 37): vein normally located botween the inner
chord and the mirror shifted, joining the inner chord and the di-
agonal vein; the 2 cells thus delimited of a specific shape. File with
130-163 teeth (mean number: 130, o = 3) Dorsal bumps present on
metanotum only, and small; posterior margin of metanotum very
prominent. Susanal plate posterior angles small.

Male genitalia similar o those aof 7. arganod, The basal plates
of C.-sclerites somewhat larger and shorter,

Female unknown.
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Measures {in mmj:

Lpron LFLIl LT Lel wel
Aales 2-24 179081 15.4-207  67-RB3 4247
=23 23 {n=1) 185 7.4 4.5

Other material observed: Mexico, Chiapas, Huixtla, m 2140, La
Grandeza, Llano Grande, grutas de Llano Grande, 26-1X-1973, 6 lar-
vac (V. Shordoni), 2 larvae (A Zullini), in alecohol, UTVE,

Lonpuripes internmedia Desutter-Grandeolas, n. sp.
(Fig. 34, 35,38, 40, 41)

Type locality: Mexico, Chiapas, San Cristobal de las Casas, La
Ouainea,

Type material; Male hololype: Mexico, Chiapas, San Cristobal
de las Casas, La Quinta, cueva 1l de la Canada, m 2270, 10-IX-1973
(V. Vomcera), in alcohol, UTVR. Female allotype: Same locality, same
date, same collector as the holotype, in alcohol, UTVR. Paratypes:
Same locality, same date, same collector as the holotype, 4 females,
in alechol, UTVR, id., 1 female, in alcohaol, MNHP; Chiapas, grutas
de Tenejapa n® 15, 1 male 15111983 (A, Gobetti, LE Pittet), in alco-
hol, MNHP: Chiapas, Solistahuacan, Pueblo Nuevo, Arvoyo Grande,
cucva del Abuelito, 1 male, 1-IV-198% (V. Sbhordoni), in alcohol, UTVE,
Chiapas, San Cristobal de las Casas, grutas de Rancho Nuevo, |
male, 1-IV-1971 (V. Shordoni), MNTIP; Chiapas, JTitotol, m. 1600, cuc-
va del Puente Redondn, 1 female, 29-VI-1973 (V. Vomero), in alco-
hol, MNHP; Chiapas, Cucva de Colonia, Rincon, 60 mi. N of Chiapa
de Corzo, 5900ft, 2 females, 3001972 (D0 McKenzie), in alcohal,
UMMZ, id., 1 lemale, MNHP

fagrosis

Male. Elytra (Fig. 38): mirror crossed by two transverse veins,
one sometimes broken (more rarely only one transverse vein), File with
212-223 teeth (mean number: 217, n=3). Dorsal bumps present on
metanotum and tergite 1, another pair present on tergite 2 but smaller.

Male genitalia bigger than those of L, arganor and L. sur-
chiapaneca, and with slight differences on median lophi, C-sclerites
basal plate and spine (Fig 34, 35}
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Female genitalia (Fig. 40, 41). Copulatory papilla sligthly nar-
rowed belore the apex; apex clearly narrower than the base, slightly
or not bisinuated [not hilobated as in L. arganad),

Measures {in mm)

Lpron LFIIT LTIII Ll we] Lovip
Males 1.8-2 12.6-157 13917 5908 3841 =
im=23) 1.4 14.2 15.5 6.2 4
Females 2426 164172 17509 - - 2.8-10.3

n=2

Other material examined: Mexico, Chiapas, Comitan, cueva chi-
ca de San Agostin, m 2380, | male, 4-111-1971 (V. Shordoni), UMMZ
{genitalia missing). File with 209 teeth.

STERORS EROUf:

Longuripes stenops Desutter-Grandeolas & Hubbell, n. sp.
(Fig. 42 to 45)

Type locality: Mexico, OQaxaca, Huautla.

Type material: Male holotype: Mexico, Oaxaca, Huautla, Cueva
Bonita del Presidente, 1 mi. N. of Huautla, 12-VIIT-1967 (I, Redde],
I Fish, T. Evans), in alcohol, UMMZ. Female allotype: Same locality,
same date, same collector as the holotype, in aleohol, UMMZ., Para-
tvpes: Same localily, same date, same collector as the holotype, 1
male and 1 female in alecohol, UMMZ; 1 male in aleohol, MNTIE; |
male and 1 female MNHE Mexico, Oaxaca, Milliped caves, | male
and | female 1965 (R, Russell), in aleohn], UMMZ. Mexica, Qaxaca,
Milliped cave, 5 km NE of Huaatla, 200 feet from entrance, in dark-
ness, 1 male and 2 females, 1265 (W Russell), in alcohol, UMMEZ.
Mexico, Qaxaca, Huautla, cueva San Augustin, | male, 30-XII-1966
{Russell, Raines), in alcohol, UMMZ, Mexico, Oaxaca, cueva arriba
de Rio [glesia, 4 mi. E of Huautla, 1 male and 1 female, 6-V-86 (B
Russell, T, Fish), 1700 m, in alcohol, MNHP

[Magnosis

Size large.
Male, Elviral venation as on lfigure 42; minor larger than long,
and crossed by 2 transverse veins. File: 371-396 teeth (mean number:
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382, 1 = 5) Susanal plate posterior angles elongated, less than hall
the length of the plate; these and the apical hall ol susanal plate co-
vered with long setae. Dorsal bumps present on metanotum and ter-
gites 1.3; posterior margin of metanotwm and tergites 1-2 rounded
and dorsally prominent.

Male genitalia (Fig. 43, 44). C-sclerites ventral pouches more ot
less spherical, relatively small compared to the other species of the ge-
nus; basal plates not enlarged at the apex; lateroventral spines long
and thin. Glands lormed on epi-ectophallic membrane resermmbling a
simple pouch, without an individalized median longitudinal axis.

Female, Posterior margin of subgenital plate bisinuated.

Female genitalia as on figure 45. Canal aperture surrounded by
hardened membrane. Apex slightly bisinuated.

Measures (in mm);

Lpran LFITI Lrm Lel we Lovip
Males 2.2 168-188  20.2-24 £5-9 65T —
{n=3} 2.1 17.5 224 a2 36
Females 2528 19-200  22,2-23.3 — —_ 13.6-134
n=3} 2.6 193 236 [38

Other material observed: Mexico, Oaxaca, Huautla, cueva San
Aungustin, 1 female larva, 30-X11-1966 (Russell, Raines), in alcohol,
UMMZ. Mexicn, Oaxaca, Huautla, La Grieta, 1 fermale of uncertain
identification, 23-V-1977 (1. Johnson), in alcohol, UMMEZ,

3. Genus PROLONGURIPES Desutter-Grandeolas, n. gen.

Type species: Prolonguripes phalangivm (Saussare, 1847), n.
comb, (Fig. 46, 47)
Distribution: Guatemala, Honduras,

Prolonguripes is known from cloudforest (altitude 1800-1970 my).

Diaguosis

Species of darker colour than Longuripes and with contrasted
facial markings (dark brown and vellow in dry specimens). Hind
tihiae with 4 pairs of subapical spurs. Tympana and hind femora as
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Fip. 42.47 — Genera Lengaripes, n.ogen. and Prolorgueripes, nopen, Fig 42 Loy
pes slenops, n.sp, male eletra; Fig 43-44:1d. male genitalia (dorsal and lateral view,
seale 2) Fig. 45: 1d.. female copulatory papilla (scale 1) Fig, 00 Prodopgaripes o, sp
aff. phalanginn, male genitalia (lateral view, scale 2y Fig. 47, id,, female copulatory
papilla (scale 1), Scales: | mm. Abbreviations: po [0
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in Longaripes. First hindtarsomere serrulation reduced. Eves bigger
than in Lorguripes; ocelli present, Fastigium similar to that of foa-
groripes but slightly narrower,

Male. Susanal and subgenital plates, dorsal glands and elytra as
in Lonpuripes,

Male genitalia (Fig, 46). Genitalia differing fvom those of Lonow-
ripes by the very small size of C-sclerites ventral pouch, the apical
position of draining duct aperture, the shape of C-sclerites basal
plates (with one or two more or less elongated spines) and the scle-
rotization of epi-ectophallic membrane, Epiphallic parameres simi-
lar to those of longuripes.

Female genitalia. Copulatory papilla plicared, long and slender,
with a distinerively constroicted apex {Fig, 470

Monephvly and velationships

Prolonguripes is close to Longuripey (see above), I1s monophyly
15 attested by C-sclecites basal plate lateral spine(s), and cpiccto.
phallic membrane sclerotization.

Apart from P phalangiton. 3 species ol Prolonguripes ame
known, one from Guatemnala and twe others from Honduras; they
will be described 1o anather paper.

Biolopy

The morphology of Prolongnripes is of a «cnormals tvpe, and it
does nol seem to be adapted to live in caves. One species has howe-
ver been tound 1o a cave in Guatemala (only one male and one fema.
le from one cave), while another species has been taken in Rosario
Mines and 10 cloud forest (Honduras) Comparison with other Am-
phiacustae would suggest ecological characteristics close o those
of Noctivaxr or Nemorcanior (see inlra)

4. Genus ARACTINOPSHTA Desutter-Grandeolas & Hubbell, n. gen.

Tvpe species; Arachnopsita nspmacineg Desuller-Grandeolas,
1. sp.

Distribution: Guatcmala [near Mexican border).
Avachiopsita 15 known only {rom tropical rainlorest, alotude
100 to 240 m, and from the Torests of Alta Verapar mountains,
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fhagnosis

Species apterous and of a uniform light brown colour, probably
spotted with dark brown on body and face. Legs quite similar to tho-
se of Lonpuripes (hindfemora, apical spurs of tibiae 1L hindtibiae
serrulation, lirst hindtarsomeres), but tibiae 1 lacking tympanum
and hindtibiae with 4 pairs of subapical spurs. Eyes reduced, exten-
ding slightly under the antennal pit. Ocelli absent or greatly redu-
ced, Fastigium extending the vertex in an inclined plane (Fig, 48); ba-
sal furrow neatly marked [except in some dricd specimen) and simi-
lar to that of Longuripes and Prolonguripes (but not concave as in
these two genera).

Male without dorsal glands. Susanal plate posterior angles
rounded and with long setae, but not clongated.

Male genitalia. Epiphallic sclerite with a median shacp point. C-
sclerites with a basal plate vertically articulated on epiphallic arm,
as in Longuripes and Prolonguripes; this plate slightly enlarged ven-
trally {but without an individualized pouch) and with a lateral notch
more or less developed as a spine or hook. A-sclerites pushed aside
behind C-sclerites basal plates. Epiphallic parameres similar to tho-
se ol Longuripes and Prolonguripes, but parameres 2 larger and
with a [ree tip, Epi-ectophallic membrane partly sclerotized, and
with very small invaginations, Endaophallic apodemes elongated,
and close to each other.

Female genitalia. Copulatory papilla not particularly elongated,
but large and very flat; apex rounded, more or less narrowed.

Monophyly ard relationships

Arachvopsita is most closely related o Longuripes and Prolon-
grivipes {sce above: Lowguripes). Its monophyly is ascertained by the
formation of epiphallic median point. Another apomorphy could be
the shape of female copulatory papilla.

Biolagy

As for Langnripes, Arachrnopsitg has always been collected in ca-
ves; it also shows a classically regressed morphology. This genus
can thus be defined as troglobitic,

Apart from the specics here described, 3 others are known from
Guatemaly; they will be described in another paper.
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Fig. 48-37 — Genus Aractmopsira, n.open, Fig, 48: Head of A gsiwaciung, nosp Male
senitalia (scale 21 Fig, 49 A, wswmacingg {lateral vicwy; Fig. 300 A, peguegiig, 0. ap
(lateral view); Fig, 31-533; A eavicala (Saussune, 18471 (lateral and dorsal view). Fema-
le subgenital place: Fig, 3304, asonacinie; Fip. 3404, cavicola, female copulatory pa-
rilla (seale 1z P 55040 csomaerniay Fig 560 A peguezn Fig 57040 cavicola, Scales:
| Abbrevialions: g L0
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Arcclviopsita wsrrttacinta Desutter-Grandeolas, nosp. (Fig. 48,49,33,53)
Tvpe locality: Guatemala, rio Usumacinta, near Yaxchilan,

Tvpe material; Male holotype: Guatemala, rio Usumacinta, env.
Yaxchilan, coeva del Tepescuintle, m 240, 13-111-1971 {B. Argano), in
alcohol, UTVER. Female allotvpe: Same locality, same date, same col-
lector as the holotype, in alcohol, UTVR. Paratypes: Same locality,
same date, same collector as the holotype, 1 female, in aleohal,
UTVR; id., 1 male and 1 female, in alcohol, MNHF.

fhagnosts

Male genitalia (Fig. 49). C-sclerite lateral spine formed at mi
dlenght of the sclerite {not at its base) and short; no ventral pouch
clearly distinguishable. Epiphallic median hook long and relatively
slender

Female. Owvipositor guite small. Subgenital plate indented
{Fig. 53).

Female genitalia (Fig. 5331 Copulatory papilla relatively long, the
apex shightly narrowed but not clearly individualised, and bisi-
nuated.

Mewsures {(in mm):

Lprom LFII LTI Lowvip
Males 2.1-2.3 12.4-13 139 —
n=2 =1
TFemales 2933 16.1-19 [9.5.21.8 10.7-11.4
(n—23 3 17.4 205 11

Arachnopsia pegregna Desulter-Grandeolas, nsp. (Fig. 30, 36)
Tvpe localitv: Guatemala, rio Usumacinta, ncar Yaxchilan.

Tvpe material: Male holotype: Guatemala, rio Usumacinta, env.
Yaxchilan, m 100, cueva di Yaxchilan, 911111971 (A, Zulling, in alco-
hal, UTVR. Female allotype: Same locality, same date as the holoty-
pe {V. Sbordoni), in alcohol, UTVR. Paratypes: Samce locality, same
date, same collector as the allatvpe, 1 female, in alcohol, UTVR; sa-
me locality, same date as the holotype, 1 female (R, Argano), in alco-
hiol, MNHE Rio Usumacinta, env. Yaxchilan, cueva del Diablo m
230, 1 male, 12-IT-1971 (A, Zulliniy, in alcohol, MNHP
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Diapnosis

Species very close to the preceding. but of smaller size.

Male genitalia [Fig. 30). C-sclerites with a low and large lateral
processus, not forming a real spine

Fernale genitalia (Fig, 36). Copulatory papilla thinner than in A
rsromactiid, 1ts apex narrower and not clearly bisinuated.

Measures {in mm]:

Lpron LFIll L1111 Lowip
Males 1.8-1.9 11.2:11.3 12.5 —
ni=2j
Females 25248 14.3.15.3 l&6.1-16,4 R7-89
(1n=23] 25 |5 16.2 g8

Arachnopsita cavicola (Saussure, 1897), n, comb. (Fig. 51, 52, 54, 57)

Arachnoniimus cavicola Saussure, 1897, Biol, Centr-Amer; 231,
Endeacons cavicola, Chopard, 1968, Orthop. Cat.: 280,

Type locality: Guatemala, cave ol Languin in Vera Pae.

Type material; 1 female juvenile, MHNG (not examined).

An important material from the type locality has been exami-
ned, and allows a redeflinition of that species.

DHapnosis

Male genitalia (Fig. 51, 52). Epiphallic median hook short and
large. C-sclerite basal plate clearly enlarged ventrally {almost as in
Prolonguripes, but no glandular structure distinguishable); lateral
notch long and large, located near the base of the plate.

Female. Subgenital plate bisinuated at the apex, but not really
indented [Fig. 54).

Female genitalia (Fig. 57). Copulatory papilla large and roun-
ded, slighlty nartowed toward the apex (bul not as in the other spe-
cies); apex almost straight,

Measures (in mm);

Lpron LELII LTIII Laveip
Males 221 104112 10.5-12 —
n=3) 21 1.5 1.5
Females 2227 12.7-15.1 13.3-10.3 03114

n=7 2.5 13.7 14.4 10,2
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Material examined: Guatemala, Alla Verapaz, cave 1 mi W of
Lanquin, 20-I1X-1961. (T.H, & 5.F Hubbell, 1.1, Cantrall, T.L Cohn): 4
males (genitalia n, 973, 1024) and 15 females, in alcohol, UMME; id.,
2 males and 2 females, MNHF: id,, 1 male and 1 female, dry, MNHE
Alta Verapaz, cueva de Languin, Lanquin, | female, 28-VIII-1969 (S
& 1. Peck), in alcohol, UMMEZ.

5, Genus MAYAGRYLLUS Desutter-Grandeolas & Hubbell, n. gen.

Type species: Mavagrvllus aprerns Desutter-Grandeolas & ITub-
bell, oo sp.

Distreibution: Southern and South-Eastern Mexico {(Yucatan,
Chiapas, Tabasceo), Guatemala, Belize.

Mayvagryllos is known Trom tropical rainforest and deciduous
tropical forest; in Northern Chiapas it has also been collected from
a locality at 1600 m. It ranges from 120 to 1600 m in altitude,

This genus resembles Lowguripes by its reduced eves, its me-
dian tibiae its hindfemora and its light brown uniform coloe It can
be distinguished From Longuripes by its fastigium and ocelli, its ma-
le and female genitalia, its hindtibiae {serrulation and subapical
spurs), and the loss of tympana, male dorsal glands and elvtra jox-
cepl in Mavagrvllus yvucatanas),

It resembles Arachnopsita by the loss of tvmpana, male dorsal
glands and elvtra, its tibiae 11 and [11 and its general appearance (co-
lour, eyves). 1L can be distinguished from that genus by its male and
female genitalia and its ocelli.

DHagitosis

Species apterous (Fig 68), excepl lor the males of M, vucaranus
(Hubbcll, 1938}, which have shore elvira, Hindtibiaeg strongly serru-
lated and with 4 pairs of subapical spurs. Hindfermora shorter than
in Longuripes, but with a filiform apical part, Tibiae 11 with 2 apical
spurs. Tibiae I without tympanum. First hindtarsomeras with 2
rows of spines, the inner one reduced to 1 or a few spines. Eyes so-
mewhat reduced (slightly longer than the antennal pit on the Face).
Ocelli present, Fastigium almost at the same level as the vertes,
large (more or less as large as the scape) and with a basal furrow
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Fig. 58-67 — Geous Mayagrelluy, nogen. Male peoilalia (scale 2 Fip. 58600 M, apre-
rees, n.osp {dorsal and lateral view, and ionec side of epiphallic arvm); Fig, 61-62: A
tileensds, 0, spe idorsal and lateral view), Fig 6364 M. rumbaleensis, noosp. (laleral
and dorsal view of epiphallic arm). Female copulatary papilla {scale 1, excepl Fig,
a5 Fig. 65 M aprerus) Fip. 66 M. ilaensis; Fig, 67 M. nenbalaensis, Scales: | mm
tFig. 63 Scale: 0.1 mm). Abbreviations: po 10
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(Fig. 70% this furrow only slightly marked, but straight as in Longu-
ripes, Prolovpuripes and Arachnopsita,

Male without dorsal glands; posterior angles of susanal plate
rounded, somewhat enlarged and with some [ong sctae.

Male genitalia. C-sclerites more horizontal than vertical, not ve-
ry mobile on epiphallic arm (if mobile, horizontally articulated),
and comprising a large membranous dorsal part and a sclerotized
hook-like ventral part. A-sclerites pushed aside behind C-sclerites
basal plates. Membrane hetween A-sclevite and epiphallic parame-
res with distinct furrows, Epiphallic parameres 2 similar to those
of Arachnopsia, but the free still more developed. Endophallic apo-
demes elongate.

Female genitalia, Copulatory papilla small, not slender and
long as in Longuripes, its general shape triangular or guadran-
gulate.

Mownaphviv and relatiopships

Mayagrvllug belongs w the fonguripes group of genera (see abo-
ve). Its monophyly is attested by the shape and orientation of C-
sclerites.

Muayagrviius species belong to 2 species groups according to
male genitalia characrers:

1. apteris group: Male penitalia short and large, the apex not
particularly elongated. Endophallic apodemes largely separated
and divergent.

This group includes M. apferus, n. spand M. vecamnus, from
Belize and Yucalan (Mexico).

2. tilaensis group: Male genitalia long and narrow. Endophallic
apodemes very close,

This group includes M. filaensiz, n. sp. and M. rumbalaensis, n.
sp., Irom Chiapas (Mexico).

Biology

Mayagryilus has a cave adapted morphology, and I will consider
it as traglobitic in the following discussions. Hubbel (1938) men-
tions that M. yucatanus has been encountered deep in caves, but al-
50 near cave enlrances or oven outside caves. This species shows
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elvira in males (very short, but functional), while other species are
apterous,

Mavagryllus apierns Desutter-Grandeolas & Hubbell, no sp. (Fig,
S8-60, 65, 68, 70

Tvpe locality: Belize, 5t Herman's cave, 10 mi S of Roaring
creek.

Type material: Male holotype: Belize, S5t. Herman's cave, 10 mi
S of Roaring creek, 16-1-1972 (D.Mc Kenzie), in alcohal, UMMEZ. Fe-
male allotype: Same locality, same date, same collector as the holo-
tvpe, in alcohol, UMMZ. Paratypes: Same locality, same date, same
collector as the holotype, 1 male and 1 female, in alcohol, UMMZ,
id., I male and 1 female, in aleohol, MNHP: St Herman's cave, 2 fe-
male, VI-1974, chas (Goodnight), in alcohol, UMMZ; Caves branch,
400", Bucks Byvpass cave, | male and 2 females, 14-VII-1972 (S, Peck),
inalcohel, UMMZ:; id.. 1 male and 1 female, in aleohol, MNHEP; Caves
branch, 300, Mountain Cow cave, animal leal nest, 2 males and 2 fe-
males, SVIIT.1972 (5. & J. Peck), in alcohol, UMMEZ: Caves branch,
400", 5t. Herman's cave, upper dry passage, dung trap, 13 males,
220N 1111972 (S, & 1. Peck), in alcohol, UMMEZ; Caves Branch cave
system, 5 km NNE Caves Branch, Cayo district, | male, 24-29-VII-19768
{l.. M Natt, M. Shawcross), in alcohol, UMMZ; Warterfall cave, 3 km
S5W Caves branch, Cavo district, 1 female, 10VITT1976 (L Me Natt &
B. De Chatelets), in alcohol, UMMEZ; Petroglyph cave, Cavo distriet, |
male and 2 females, 27-V-1977 (L. Mc Natt), in alcohol, UMMZ,
«Mayans cave, no Little Vagueros creck, Blancaneaux Lodge, near
Cavo, warm cave with thin moof penetrated by roots, 12 mi deep, 1 ma-
le and 1 female, 22-1VA1972 (T.E. Moore), in aleohol, UMMEZ.

Hagmasis

Male genitalia relatively large and short (Fig. 58 - 80}, Endophal-
lic apodemes well separated and divergent. Ectaphallic arc Jarge.
Epi-ectophallic membrane without clear invaginations. Sclerotized
ventral part of C-sclerite shorter than the dorsal membranows part.

Female. Ovipositor well shorter than the hindfemora. Subgeni-
tal plate posterior margin slightly bisinuated.

Female genitalia (Fip. 63), Copulatory papilla very short, gqua-
drangulate, enlarged before the apex, Ventral face selerotized,
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From the material at hand, Lthere seems to exist an important di-
maorphism between males and females (see measures).

Measures (In mm):

Lpron L.FILI LTI1II Lavip
Males 2-23 125138 147138 —
in=4) 23 13 15.2
Females 2729 13.3-17.9 18-21 16.2-12.4
n=3) 248 16.5 19.7 11

Mavagryllus tilaensis Desulter-Grandeolas, n, sp. (Fig. 61,62,66)
Type locality: Mexico, Chiapas, Tila.

Type material: Male holorype: Mexico, Chiapas, Tila, Cueva de
Nicolas Brave, 1160 m, 1-X-1975 (R, Argano}, in alcohol, UTVR, Fema-
le allotype: Same locality, same date, same collecror as the helotvpe,
in alechol, UTVR. Paratvpes: Same locality, same date, same collac.
tor as the holotvpe, 1 female, in alcohol, UTVR; same locality, same
date as the holotype: 2 males and 2 females (V. Vomero), in aleohol,
MNHF; id, 2 males and 3 temales (V. Shordeoni), in alecohol, UTVER:
id,, I male (A, Zullini), in aleohol, UTVER; same locality as the holoty-
pe, 3 males and 1 female, 2-X-1975 (V. Vomero), in aleohol, UTVR.
Chiapas, Tila, cueva de Tchabo 8et Ger, 1050 m, 2 females, 1-X-1975
(V. Sbordoniy, in alcohol, UTVR. Chiapas, Tila, cueva 1T Barrio F. Ma-
dero, 1160 m, 1 female, 2-X.1975 (R, Argana), in alcohol, UTVR.

Diggnosis

Male genitalia (Fig. 61, 62) long and narrow. Endophallic apode-
mes long, but not widely separated from each other; their apex
slightly divergent. Ectophallic arc narrower than in M. aprerw and
M. vucatanus. Epi-ectophallic membrane with a pair of very short
ear-like invaginations. Sclerotized ventral part of C-sclerite longer
than the membranous dorsal part,

Fermnale. Subgenital plate generally strongly bisinuated. Ovipo-
sitor shorter than the hindfemora.

Female genitalia (Fig. 66). Copulatory papilla longer than in M.
apiers and M, vocatanus, its shape more triangular with a larger
base.
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Measures (in mimk

Lpron LLFLLI LTI Lowvip
Males 24-27 14.1-14.7 1&6.1-17.5 =5
in=3 2.4 145 164
Fernales 2493 16.3-17.3 18-201.5 10.7-10.5
in=23) E 6.8 19.5 10.7

Other material examined: Mexico, Chiapas, Tila, Cueva de Nico-
las Brave, 1160 m, | male, 1-X-1973 (A, Zullini}, in alcohol, UTVER. One
male from Tabasco (Macuspana, grutas de Aguablanca, TV-1988, V,
Shordoni; in alcohol, MNHP) is of bigeer size than the males [rom
Tila {measures; 3 mm, 17.5 mm and 22 mm, respectively); its genita-
lia are also larger

Mavagryvllus vumbalaensis Desutter-Grandeolas, n. sp
(Fig. 63, 64, &7),

Type locality: Mexico, Chiapas, Tumbala.

Type material: Male holotype: Mexico, Chiapas, Tumbala, coeva
de Tohiotshs, 1600 m, 18-1-19%¢ (V. Shordoni), in alcohal, UTVER. Fe-
miale allotype: Same locality, same date, same callector as the holo-
type, in alcohol, UTVR. Paratypes: Same locality same date, same
collector as the holotype, 1 female, in alcohol, UTVR; id., | male and
1 female, in alcohol, MNHE Chiapas, Tumbala, cueva de Cuncumpa,
| female, 1617-1V-19%] (V. Shordoni), in alcohaol, UTVR.

fiapnosis

Species very close to the preceding, and recognizable by the ol-
lowing characters:

Male genitalia {Fig. 63, 643 Membranous part of C-sclerite shor-
ter and larger than in M. tilaensis.

Femnale. Subgenital plate generally slightly bisinuated at the
apex.

Fernale penitalia (Fig 67). Copulatory papilla not so enlarged at
its base than in M. tilaensis, and very often bilobated at the apex.
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Measures {in mmb:

Lpran LEILII LTILI Lovip
Males 2.4 14.7-12.7 17.3-18.1
(=2
Females 2.5 [7.1-17.8  20.3-207 10:3-10.8
=2

Other material examined: Mexico, Chiapas, Tumbala, cueva de
Cuncumpa, 1 female, 16:17.IV-1991 (V. Shordoni), in alcobol, UTVER
fin bad condition), Chiapas, Yaialon, cueva 111 del Pulpitillo, 1 fema-
le, TI-T-1920 0V, Shordoni, I De Monte, A, Gobetti), in alcohol, MNHP

6. Genus NOCTIVOX Desutter-Grandeolas & Hubbell, n. gen.

Type species: Noctivay sanchez! Desutter-Grandenlas, n. sp.

Distribution: Mexico In the North West, only one species
known, from Nayarit. No species known from the Yucatan Pe.
ninsula.

Noctivox has been collected in tropical rainforest, deciduous
tropical forest, cloud forest and temperate forest, from 180 to 2450 m.

Diaggnosis

Species of medium w large size, with complete elytra in the ma-
les (females apterous) and of generally dark brown coloration (ex-
cept some species from Veracruy and Qaxaca). Legss relatively shorl,
the hind femaora stout (Fig, 89). Hindtibiae serrulated and with most
aften > pairs of subabical spurs. Tibiae IT with 3 apical spurs, as in
Amphiacusia, Tibiae T with 1 or 2 tympana. First hind tarsomeres
with | or 2 inner spines (apart fram apical spines) and a row of outer
spines. Fastigium (Fig. 71 large and at the same level as the vertex.
Basal Furrow well marked, hall-circled between lateral ocelli. Ocelli
present and not reduced, eves not reduced (except in some species
from Oaxaca and Veracruz)

Male, Elytra covering from 203 to almost complete abdomen, cn-
larged o not. Lateral lield large. Venation complete, but apical field
reduced. Cell separating the mirror and the anal veins large, the
vein delimiting its base joining the diagonal vein and not the mirror.
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Fig. 68-72 — Genera Mawprellys n, pen. and Nectiver, noogen, Male habites (seale
5 mm): Fig, 68 Mayagre!lis apieris, nosp; Fig 6% Nociives saachezi, nosp Head (la-
teral view, scale | mmy Frg, 700 M. apternes; Fig TN saochezis Fig, 720 Male metano-
tal gland af A sanchezi (scale: bonm).
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Metanotum glandular and complex (Fig. 72). Susanal plate with
rounded and slightly elongate posterior angles.

Male genitalia. Epiphallic base extended dorsally, forming a
kind of median visor, C-sclerites long and hooklike, or short and
stoul (see below). Epiphallic parameres | & 2 forming 2 pairs of
elongate sclevites. Ectophallic are extending over and beyond the ec-
taphallic fold, forming an undivided median sclerite. Endophallic
sclerite and apodemes short,

Femnale genitalia and subgenital plate, Sec later (specics group
definition).

Monaphyly and relationship

Together with group B, Noctivox pussesses the Tollowing apo-
morphies: formation of an epiphallic visor, development of 4 single
extension of ectophallic are above ectophallic fold, structure of ma-
le metanotal gland. Each genus is characterized by its global mor
phology, that of group B showing numerous derived characters
{Desutter-Grandcolas, in prep.).

Available data suggest a closer relationship of these genera
with Ampfitacusta than wilth any other Amphiascustae (see above
Amphiacustal.

The Chigpanecan species belong to 2 species groups recouniva:
hle by the following characters:

1, sancheri group: Tibiae | with 2 tympana. Female subgenital
plate longer than large, and with & deep V-shaped indentation, Male
genitalia: C-sclerites long, hook-liked; cpiphallic parameres all
straight and narrow, the parameres 1 short, the parameres 2 long;
epiphallic visor bisinuated. Female genitalia: copulatory papilla
narrow al ils base.

This group includes N sanchezi, n.osp, Noocole, n.spy, N minon,
n.osp, N fzotzila, noosp, N elava, noospoand N lowgixipha, noosp

2 dissimilis group: Tibiae [with 1 tvmpanum, an their inner si-
de. Female subgenital plate larger than long, the apex stright or
slightly bisinuated. Male genitalin: C-sclerites short and stout; epi-
phallic parameres 2 straight and narrow, but shorter than in saiche-
ot group, epiphallic parameres | having the shape of a laree and
short plate; epiphallic visor largely indented. Female genitalia: co-
pulatory papilla base larger than 11s apex,
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This group includes M. dissimiilis, n. sp. and N fuebbelli, n. sp.

Nacrivox females and larvae are densely covered with short se-
tae, generally yellow, but black on localised areas. This patierns ap-
pears more clearly in dissimilis group.

Biology

In Chiapas and Tamaulipas, males were seen at night perched
om tree trunks, at more or less 30 em high, singing (calling song), Du-
ving davtime, males and females hide most often under dead bran.
ches or in crevices; in this last refuge, males of Tamaulipas specics
were heard singing (courting song probably) in the morning (pers,
abs) This last observation could be similar to what has been obser-
ved in Nemovicantar (see below),

Some Nociivox species are adapted 1o cave life; their morpholo-
gy resembles that of Longneripes, with functional elvera in males,

Naciivaxr sanchezi Desutter-Grandealas, no sp.
(Fig. a9, 71-73, 77, 81, 85, 88)

Type locality: Mexico, Chiapas, Tuxtla Gutierrez, Ocovocoaatla,
route d'Ocuilapa, Laguna Belgica.

Type material: Male holotype: Mexico, Chiapas, Tuxtla Gutier-
rew, Oeozocoautlsa, route d'Ocuilapa, Laguna Belgica, nuit, base
trone forét, 19-X-1990 (L. Desuticr). Fermale allotype: Same locality,
same colleclor as the holotype, nuit base d'une chandelle, 18-X-1950,
Pavalypes: Same locality, same date, same collectar as the holotype,
2 males. Same locality, same date, same collector as the allotvpe,
nuil, pres racines, cavites sous racines, 1 male and | female; id., nuit
litiere, | female. All specimens dry, MNHP

Diagrosis

Species dark brown, with large elvira in males (Fig. 69). Face
with a large longitudinal whitish band under the median ocellus, ex-
tending to the epistemal suture, and a narrow one under each anten-
nal pit, this last one bifurcated under the antennal pit. Fastigium,
vertex and posterior part of the cheeks dark brown; ocelli whitish.
Anterior parts of cheeks whitish, this color extending along the po-
sterior margin of the eves. Mouthparts whitish, cxcept on lateral
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margins of clypeus and labrum. Palpi whitish, their sides dark
brown. Scapes whitish, with a dark brown spot on their anterior la-
ce. Pronotum dark broswn, with a narrow vellow line along [ts poste-
rior margin, and some diffuse vellow spots. Femaora 1 and 11 dark
brown, almost without yellow spots. Tibiae T and 11 diffusely ringed.
Femora 111 dark brown, their bases whitish on both sides. Tihiae 111
dark brown, their ventral faces and the subapical spurs apex vello-
wish, Tarsi vellow brown.

Male. Metanotal gland as on figure 72, Elytra covering the who-
le abdomen, except fur the susanal plate. Venation (Fig. 771 harp
with @ veins; mirror larger than long and crossed by 2 veins, Stridu:
latory [ile: 130-131 teeth (n=2),

Male genitalia (Fig. 73, 81). Epiphallic parameres 2 long, exten-
ding well bevond the epiphalle. Note the shapes of epiphallic visor
and ol C-sclerites.

Female Subgenital plate indented on more than one third of is
length (Fig #85) Copulatory papilla as on figure 88,

Measures (in mm):

Lpron wpron  LFIIL LTI Lel weel Lowip
Males 2931 533% 19821 209214 124028 34.87 —
in—23 3 5.5 203 211 12.6 a6
Females 34-37 54 2062017 218226 — 19.7.231
=23 A5 fn=2] 21.2 223 217

Nowtivex ocote Desutter-Grandceolas, n, sp, (Fig. 74, T8, 82, 89)

Type locality: Mexico, Chiapas, Tuxtla Gutierrez. Ocorocoautla,
Picdra FParacda, El Qcole

Type material: Male holotype: Mexico, Chiapas, Tuxtla Gutier-
e, Ocowocoantls, Piedra Parada, Bl Ocote, 1063 m, nuit litere,
4.XT1-1920 (L, Desutter), Female allotvpe: Same locality, same date,
sarme collector as the holotype, 990 m, nuit sur trone. Faratype: Sa-
me locality, same date, same collector as the holotype, 1068 m, nuit
sur trenc (@ 20 cm du sol), 1 male. All specimens dry, MNHEP
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INagnaosis

Specics very close to N, sanchezi, Irom which it differs by the
following characters:

Size somoewhat smaller,

Male, Elvtra narrow (Fig. 78); steidulatory file with 102 teeth
fn—1y

Male genitalia (Fig. 74, 82), Epiphallic parameres 2 shorter than
in N osanchezi; C-selerites and cpiphallic visor slightly different
fcompare the figures),

Female genitalia, Copulatory papilla longer, with o narmower
base (Fig. 8§9),

Measures (In mmb

Lpron  wpron  LF11] LTIII L wiel Lavvip
Males 2829 44953 182189 194198 07117 TI-RL -
(n=2j
Female o 5.6 s 2.3 — - 19.48
[n=13)

Meetivay miinor Desutter-Grandeolas, no sp (Fig. 73, 79, 83, 36, 90

Tvpe locality: Mexico, Chiapas, Tuxtla Gulierrez, Angel Cortino
Corag, Bl Triunfo.

Type material: Male holotvpe: Mexico, Chiapas, Tuxtla Gutier
rex, Angel Cortine Corzo, El Triunfo, 1317 m, 28-X-1990 (L. Desurter).
Female allotype: Same locality, same date, same collector as the ho
latvpe, 15300-1600 m. Both specimens dry, MNHE

{Hapitosis

Species resembling N sanchezi and N ocote, but of smaller size,
and recognizable by the following characters:

Face darker, Yellow line under the antennal pit very narrow. La-
teral vellow line not extending along the posterior margin of the eve,
the cheek thus cntirely dark brown.

Male. Elytra (Fig. 79): mirror crossed by 3 veins. Stridulatory fi-
le with 133 teeth (n=11

Male genitalia (Fig. 73, 83) recognizable by the form of C-
sclerites and the width of A-sclerites,
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Fig. 73-80 — Genus Moctivas. Male genitalia (Jaeral view): Fig 730 sanchesn, noosps
Fiz. T4 & ocofe, i sps Fig 75 AN menon noospa Fig, T80 N forzile, nsp Male elvira
Fig. 77: & sanchezs; Tip, T8N ocere (doesal and Jareral fields): Fig 790N minor Fig.
B0 W pzorzifa. Scales: | oo, Abbreviations: po 10
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Female, Ovipositar comparatively longer than in N, sanchezi
and N ocore. Subgenital plate indented on less than one third it
leneth (Fiz 86).

Fermnale genitalia. Copulatory papilla as on figure 90

Lpron  wpron LFIID LTI Lel wel Liwvip

Mlale 2.5 44 149 15 Q9.9 f.9 —_
in=1}

Female 209 4.4 1&g 163 = = a8
in=1)

NMoctivox fzofzila Desatter-Grandeolas & Hubbell, oo sp
{Fig, 74, 80, 84, 21)

Tvpe locality: Mexico, Chiapas, Tuxtla Gutierrez, Sumidero,

Type material: Male holotype: Mexico Chiapas, Cerro Sumidero
near Taxtla Guticrres, 4000 [, 7-VIN-1953 (B Brodkorb), in alcohol,
genitalia n® 954, UMMZ, Female allotype: Same locality, same date,
same collector as the holotype, dry and mounted, UMMZ. Paratvpe:
Chiapas, 11.2 mi N of Tuxtla Gutierrez, ¢, 4000 ft., 3-VII-1956 (W.E.
Duellman & R.E. Etheridge), | female, alcohol, MNHPE

Thagnosis

Species maost similar o N sancheg among the species of the
group, but recognizable by the lollowing characters:

Vertex vellow between the eves, the fastigium (back to the late-
ral ocelll) and the posterior margin of the vertex dark brown.
Cheeks almost entirely vellow, only the posterior margin dark
brown. Legs of lishter colorn

Muale Elyvtra as on figure 80 Stridulatory Tile only 78 - 81 teeth
in=12).

Male genitalia (Fig. 76, 84) most resembling those of A sanchezs
by the epiphallic parameres (but dilferent by Coselerite and epiphal-
ley and those of N acote by C-sclerite and epiphalle (but very diffe-
rent by epiphallic parameres).

Female. Subgenital plate deeply indented, as in N, sanchezi,

Female genitalia (Fig. 910 Copulatory papilla longer and thin-
ner at its base than that of the other species of the group,
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Measures (in mm}:

Lpron LT LTIII Lel wil Liwip
Male 2.3 14.2 15 2.8 0.2 —
(n=1j
Females 263 L6183 164189 - — 16.3-15.2
n=2

Other material observed: Mexico, Palengue, 1 male, TV 46 (M,
del Toro), dry, MNHP This male shows quile an important differen-
ce of sive with the holotype (2.8, 18, 2008, 114, 7.8 mm respectively).

Noctivex clave Desutter-Grandcolas, n. sp (Fig. 92).

Tvpe locality: Mexica, Chiapas, Union Juarez.

Tvpe material: Female holodype: Mexico, Chiapas, Union Juarez,
1300 m, 38, 1939 [P Brodkork), dry, UMMZ.
fHagnesis

Specics resembling M. sanchezi and N ocore, but of smaller size
and shightly lighter colour, There scems to exist a yellowish spot in
the anterior angle of pronotum lateral lobe, The copulatory papilla
is shorl, with a very large apex and a narrow base (Fig, 921 Male
unknown.

Measures (in mmb;

Lprom W LELLE LTI Lewip
33 4.5 18.7 143 178

Nociivox fongivipha Desutter-Grandceolas, o, sp (Fig. 87, 93;

Type localityv: Mexico, Chiapas, La Trinilaria,

Type material: Female holotvpe: Mexico, Chiapas, La Trinilaria,
cuiva de Zapaluta, 1500m, 16-VI-19T Y. Shordoni), in aleohol, UTVR.
Diggriosis

Species characterized by its very long ovipositor (compared to
that of the other species of the genus), Face and cheeks similar to
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thoese of N fzorzife, but the vellow line under the antennal pit lar-
acr. Fastigium and vertex brown vellow, except for the posterior
margin of the vertex and of a line joining this margin to the eve. Sub-
genital plate indented on less than one third of its own lenght (Fig.
A7), Copulatory papilla as on the figure 93, Male unkoown.

Measures (inmmj:
Lpron LIF111 LTI Lewip

3 17,

L

.7 324

Mocrivox dissimilis Desoller-Grandeolas, n, sp.
(Fig. 94, 95, 98, 100, 101

Tvpe locality: Mexico, Chiapas, Tila

Type matcerial: Male holotvpe: Mexico, Chiapas, Tila, cueva 1
Barrio F Madero, 1160 m, 2-X1973 (V. Vomcer), UTVE. Female allo-
type: Same locality, same date as the holotyvpe (V. Sbordoni), UTVER.
Faratypes: Same locality, same date, samce collector as the allotype,
1 male and 2 females, UTVR; id., 1 male and 1 female, MNHPE Chia-
pas, Tumbala, cueva de Cuncumpa, | male, 161711991 (V. Sbardo-
niy, MNHP All specimens in alcohol

Haprnosis

In addition to the characters of the species group: Large specics
ol light brown colowr with distinetly ringed legs. Face quite similar
to that of N sairehezd, but the vellow line under the antennal pit lar-
ger and not bifurcated. Cheek vellowish. Fastigium and vertex
brown,

Male. Metanolal glands similar wo that of & habbelli (sce be-
loww). Elytra covering more than one hall ol the body, and not enlar-
eed, Venation (Fig, 98k harp with 4 veins; mirror Jarger than long
and crossed by 2 veins. Stridulatory file with 87.99 weeth (n—2).

Male genitalia as on figures 94, 45,

Female Ovipositor quite short (see measures). Subgenital plate
as on ligure 100,

Female genitalia as on figure 101 Note the shoriness of the thic-
kened membrane above the copulatory papilla,
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Measures (in mm}

Lpron  LFIII LTIII Lel wel Lavip
Males A3 ITA-19 [9.1-206 9496 6661 —
in=2)
Females 333 178197 195213 — — 13.8-14.7
=3 12 [H.5 2003 14.1

Naocrivar hubhelli Desutter-Grandcolas, n. sp. (Fig. 96, 97, 99, 102)

Type locality: Mexico, Chiapas, Tuxtla Gutierrez, Ocorocoautla,
Fiedra Parada, El Ocote

Type material: Male holotype: Mexico, Chiapas, Tuxtla Gutier-
rew, Ocorocoautla, Piedra Parada, E] Ocore, 1028 m, 4-X1-1990, nuit,
au sol dans chaos rocheux (L Desutter). Female allotvpe: Same loca-
lity, same date, same collector as the holotype. Paratypes: Same lo-
calily, same date, same collector as the holotyvpe, 860 m, 1 female.
Same locality, same collector as the holotype, o 1000 m, 6-X-19%0,
dans une lente entre 2 rochers, 1 female All specimens dey, MNHE

Diagnosis

Species close o N, dissimilis, with the following differences;

Om the tace, vellow band under the antennal pit larger, reaching
the margins of the antennal pit and of the eye. Fastigium and vertex
light broawvn,

Male Metanotal glands with the median clongate elements broa-
der, and the lateral rounded elements much smaller than in & sanche-
ol Elvtra not enlarged. Venation (Fig. 99 mirmor much larger than
ling; cell separating the anal veins and the mirror much extended (see
the position of its basal vein), Stridulatory file with ol teeth {n=1}

Male genitalia (Fig. 96, 97) smaller than thosc of N dissiralis, and
with smaller epiphallic parameres 1 & 2, C-sclerites somewhat biggen

Female genitalia (Fig, 102). Copulatery papilla thicher than in &
dizsimilis,

Measures {in mml:

Lpron LFLI LTIIL Lel wl Lovip
Males 2729 17618 19-19.4 g4 57 —
in=2)
Femmales  3.3-3.3 19.7-2000 21213 — — 15-17.5

n=21
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Fig. 8193 — Genus Mociivar, Male genitalia (dorsal view, scale 3 Fig 8108, sanehe
zomespg Fip 820 N ocede, nospg Flg, 830 8 minor o spe Figs B4 & monile, nosp
ilelt halfi, Female subpenital place (scale 2): Fiz, 851 % senchezs Fig 860 Y mieor
Fig. 87: AL longizigha, nosp Female copulatory papilla {scale 1) Fig, 880 M sancled!
Fip. B9 N ocofe! Fig 9k N, memor; Fiz 90 N rzosela: Fig 920 % clava, ooosps Fig
i N Topivipha. Scales | oom. Abhreviations: po 18
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7. Genus NEMORICANTOR Desutter-Grandcolas & Hubbell, oo gen.
Tvpe species: Neptorican ey mayve (Hubbell, 1938), n. caomh,

Distribution: Central America, from Chiapas {(Mexico) in the
North o Costa Rica in the South.

Newmaricanior has heen collected in tropical rainforest and pre-
mortane maoist forest, ot altitudes ranging from 130 to 230 m.

{Hagimosiy

Hindtibiac serrulated and with 4 pairs of subapical spars. Ti-
biae [Iwith 2 apical spurs, Tibiae I with only one, inner, tvmpanum.
Hindfemaors apical part lliform. First hindtarsomeres with an outer
row of spines and 1 or 2 inner spines. Legs more or less clearly rin-
pod, Hindlemors with several brown lines on their outer sides, Ver-
tex relatively narvow. Fastigium below the level of the vertex; basal
furrow more evident in females than in males, half-circled between
lateral ocelli. Ocelli not reduced. Eyes protruding {Fig, 103). Prono-
tum bordered with a vellow band, greatly enlarged on lateral lobes
jexcept in anterior angles, black).

Males, Elvira covering not much than half the abdomen, and
with a yellow band along their outer margin (very large on lateral
ficld). Lateral licld short and with a simplilied venation (R and SC
unly present, subdivisions of SC not clear]y visible: Fig. 104), Seridu-
lalory apparatus commplete. Susanal plate posterior angles not parti-
cularly developed. Metanotal glands resembling those of Amphiace-
sta, with 2 flat light-coloured zones, at the same level as metanotal
surface.

Male genitalia. Cesclerites reduced to a transversal membra-
nows lobe A-sclerites and the membrane separating it from epiphal.
lic parameres forming a big, uniformely sclevotized struciure. Epi-
phallic parmmeres relatively small, resembling those of N sanchezi
group, but the parameres 1 very short. Epiphalle withoul median vi-
sor or enlargement, bul straight and relatively large. Ectophallic
apodemes large and at, not enlareed near the epiphalle as in the
other Amphiacust genera, but with only a slightly convex part, Ecto-
phallic arc slightly cxtending on the base of ectophallic fold, but not
projecling. Endophallic apodemes long and divergent.

Female. Subgenital plate posterior margin straight, not in-
dented.



Fig 941012 — Genas Nociivov nogen. Male genitalia idorsal and laeral view, scale
A Fip, 949508 dissimeliy, noospg P 96970 8 febbelll, noosp Male elvira: Fig, 98:
N odiswieilis: Pl 990 N bndhelli, Fie 1000 Female subpenital plate of N dissimlis
(seade 20 Female copulatoey papilla gseale e Fig, 10010 & dissiwilis; Fig, 10208 hub-
el Scales 1 omon Abbreviations: po 1
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Female genitalia. Copulatory papilla selerotized and very short,
the base rounded and the apex narrow.

Monoplvly and relavionships

The monophyly ol Newmoricantor is attested by the regression of
C-sclerites, the development and modification of the memhrane se-
parating A-sclerites and epiphallic parameres (dilferent From that of
Longoripes group), the shape of ectophallic apodemes and that of
epiphallic sclerite. Males also possess a large vellow band on elytral
lateral field.

Nemuoricantor shares the same apomorphous development of
endophallic apodemes as Arachinopsita and Mavagellug, and a simi-
lar C-sclerite structure (dorsally membranous and ventrally sclereo-
tized). Together with Longuripes, Prolonguripes, Arachnopsita and
Mayagryllns it has also only 2 apical spurs on tibiae I1, This last cha-
racter cannot however be considered as an apomorphy as it could
have suffered homaoplasy (see also Amphiacusta).

Twa species ave presently known in that genos: & sa (Hub-
bell, 1938}, the type species, from Honduras, and N, aztecus {Saussu-
re, 18971 known [rom Teapa in Tabasco (tvpe locality) and Chiapas,
Other material from Guatemala, Nicaragua and Costa Rica will be
studied later.

Biolopy

The biology of Nemoricarneor has been shortly described by
Hubbell {1938) and intensively studied by Boake {1984). Thiz genus
is nocturnal, cavicolous and gregarious. At dawn, adults and last in-
star larvae group in colonies in hollow frees, where mating occur at
the very beginning of the day. They disperse at dusk, foraging du-
ring the night. It is unclear from Boake's paper whether loraging oc-
curs in leaf litter or not. Young larvae are solitary.

Nemoricantor aztecus (Saussure, 1897), n. comb, (Fig. 103-108),
Frrdacasies aztecns Saussure, Biol, Centr, - Amer, 1897: 250,
Type locality: Mexico, Tabasco, Teapa.

Type material: Male and lemale Lypes, MHNG (not examined).
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Fig 103108 — Gaenus Sepicotcaitne n.pen, Figo 103 Head (lateral view, scale 1) ol
MNoasfecns (Savssure, 1B Fieo 104: wd, male elviea, Fig, 105107 wd, ooade genitalio
(elorsal and lateral view and inner side of epiphallic avm, scale 31 Fiz 108 id., Tama-
le copulatory pupilla scale 210 Scales 1 omim, Abbreviations: 0 1L

DHagnasis (hased on specimens originating from Finca Esperanza,
Chiapas)

Species quite similar 1o & mave, but of smaller s

Face, Yellow with longitodinal hrown stripes: one stripe along
the inner margin of each antennal pit, extending from the median
ocellus and 1o the epistemal suture, thus delimiting a vellow median
space. narrow under the median ocellus, larger toward the episte-
mal suture; a light brown fleck above the episternal suture. Anather
brown stripe under the inferior Llip of cach eve. Mouthparts light
vellow, except for the black margin of mandibles. Cheeks yellow,
spotted with brown, Vertex light brown near the occiput, vellowish
between the eves, except behind lateral ocelli. Fastigium vellow,
the upper part of its sides black. Space between the anterior margin
of the eves and the posterior margin of the antennal pit black and
vellow,
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Yellow bands on pronotal lateral lobes long and wide.

Male. Elvira (Fig. 1043 venation not as clear and strong as in &,
mava, Mirror triangular. Steidulatory File: 362 feeth (n=1}

Male genitalia, Genitalia small compared to those of N mava
(Fig. 103-107); epiphallic parameres 2 short and large: Cosclerites
small,

Female genitalia (Fig. 1081 Copulatory papilla apex quite round.

Measures {in mm

Lpron LFLI LTIII Lzl wel Lovip
Malc 21 [iy 14.7 5.5 43 —
n=1)
Female 26 5.1 [ ik — 3.5
mn=1i

Matcrial examined: Mexico, Chiapas, Finca Esperanza, 150 m, |
male and | female, 11, 27 1939 (P Brodkorh), dry, MNHP

KEY FOR GENEEA AND SPLECIES GROUPS

I Median tibiac with 3 apical spurs (dorsc-outer spur lost) 2
— Median tibiae with 2 apical spurs (dorso-outer and -inner
2 Hindtibiae with 5 pairs of subapical spurs. Male metanotal

glands as on figure 72, Male genitalia: Epiphallic sclerite
with a median visorn e, NOOCTITOY 3

—  Hindtibiac with 4 pairs of subapical spurs. Male metanotal
glands as on figure 1. Male genitalia: Epiphallic sclerite wi-
thout a median visor e, AMPHIACTUSTA

3 Tibiae [ with 2 tympana. Female subgenital plate longer
than large, and with o deep Vshaped indentation (Fig, 83).
Male genitalia: C-sclerites long and hook-like,

L NOCTIVOX SANCHEZTD GROUP

Tihiae T with 1 {inner) tympanum. Female subgenital plate
larger than long, the apex straight or slightly bisinuated
(Fig. 100). Male genitalia: C-sclerites short and stout. ...

v WNOCTIVOX IHESIMILIS GROUP



~}

THE CRICKET FALMNA OF CHIAPANECAN CAVES (MEXLCO)

Tihiae [ without tympanum {a small inner one in Mavagrvl-
fiey vueadtanas ). Males without elvira (except Mavag rvllus v
catars, which has very short ones) and metanotal glands,

Tibiae D with 1 or 2 tvmpana, Males with elvtra covering at
least half of the abdomen: siridulatory apparatus complele

Ocelli absent or greatly reduced. Male genitalia: C-sclerites
l[ormsed by a nacrrow plate with a lateral notch, vertically artic-
ulated on cpiphallic arm and slightly inflated  ventially;
epiphallic sclerite with a sharp median poine. Female cenita-

lia: Copulatory papilla very large and flat. ARACHINOPSITA

Ocelli present. male genitalia: Cosclerites larpe, almost
horizontal, dorsally membranous, epiphallic sclerite sim-
ple, Female genitalia: Copulatory papilla not tlat, triangular
or quadrangulate in shape. o MAVAGRY L LUS

Male genitalia short and large, not particularly elongated at
the apex: endophallic apodemes largely separated and
divergent, Species known from Yucatan (Mexico), Belize and
Goatemala, O MAYAGRYLLUS APTERUS GROUP

Male genitalia long and narrow; endophallic apodemes very
close. Specics known only From Chiapas (Mexico),

 MAYAGRYLLUS TILAENSIS (JRL’JL P

Tibiace I with 2 tvmpana. Males with rounded bumps on
metanotum and Fiest lergites, Male elvira of uniform coloar,
Male genitalia: C-sclerites very developed, with a vertical
basal plate, a lateroventral spine and a glandular ventral
pouch. Female genitalia: Copulatory papilla membranous,
lone and slender o

Tibiae | with an inner dvimpanum only, Male moetanaotal
glands resembling those of Amphiaeusta (Fig. 1), Male
elvtra inferior margins light-coloured, Male genitalin: C-
sclerites reduced, rectanguolar in shape Female genitalia:
Copulatory papilla sclerstized, very short, the base roundead
and the apex narrow. ... NEMORICANTOR

Male genitalia: C-sclerites ventral pouch small; aperture of
lateroventral spine apical. Female genitalia: Copulatory papil-
la plicated, with a distinctively constricted apex. Species

&l

-~
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from Guatemala and Honduras, brown and velloav and with
normal ocelli i, PROLONGURIPES

Male penitalia: Cesclerites ventral pouch very large; aper-
ture of lateroventral spine subapical. Female genitalia:
Copulatory papilla different. Specics known only [rom
Chiapas and Oaxaca [Mexico), light brown (nol alwavs
ringed), with reduced ocelli. ... .. LONGURIPES

Legs ringed. Male genitalial C-sclerite- lateroventral spine
large and relatively small. Species known only from Chia-
pas in localities from 1200 to 2380 m high ..

i FONGURIPES ARGANOI GROUP

Leps not ringed, Male genitalia: C-sclerites lateroventral
spine long and slender. Species known from Ouaxaca and
Chiapas, in Chiapas from localities up to 1330 m. ...

Male stridulatory fle with more than 350 weeth, Species
known only from Qaxaca. LONGURIPES STENOPS GROUFP

Male stridulatory file with less than 300 teeth. Species
known from Oaxaca and Chiapas. oo
........... LPONCGURIPES SEORDONIT GROUPR

PHYLOGENY OF AMPHIACUSTAE

A matrix of characters states (table 1) was assembled for 11

genera, 9 Amphiacust genera [two of which are new but unknown
from Chiapas, sce above: List of genera and species) and 2 other

Table | - Matrix of the characters used for the phylopenelic aoalvsis {list of charac

ters i the text)

LUEARIDA (IR L0 I I
LERNECA (OG0 Q000 Q3000 [0
AMPHEIACUSTA [RICEY L] D000 oo
LONGURIPES 1n o002 moz1 00210
PROLONCGURIPES 11111 (a2 X (k210
ARACRNOPSTTA 111 (00 (141 (214
MAYAGRYILLIS L B0 GO0 01011 0210
NOCTTVOXY 1RO 00100 a1 adll
NEMORICANTCHE IRIGGE LTI (OO0 1210
CROUP A LEOQ0 oL (0002 10214
CROUP B TEOEH? 10 0111

CIOC

(HI

O
Ll
1
a

{0

o0
R0
ilH
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Luzarine gencra used as outgroups. These last genera are Luzarida
Hebard 1928 {(known from Amazonia) and Lerveca Walker, 1869
fwidely distributed in Central and South America).

Although the subject of the present paper is limited to cave-
dwelling erickets from Chiapas, the phylogenetic analysis had to
treat Amphiacustae as a whole to give a suHicient phylogenetic ar-
pumentation to discuss the troglobitic evolution of this group; it
could not however be much more enlarged. The analvsis presented
here does not include Est Indian Amphizcustac other than Lewe Ami-
phiacusra; systematic analysis of these specimens shows that they
are close to Amphiacusta,

The study of cricket genera from the whole Neotropical Region
allows 1o define and limit Amphiacustae as & monophyletic group
(Desutter, 1990); the choice of Lemeca and Luzarida as ourgroups
has been directed by the fact that these gencera represent 2 differeng
major structures of male genitalia in Luzarinae (Desutter-
Grandeolas, 1992¢) A more extended phylogenetic analvsis will be
presented in another publication, dealing with Central American
Phalangopsidac (Desutter-Grandcolas, in prep).

The cladistic anlysis uses 22 characters dealing with male
genitalia {characters 1 o 77) and morphology (characters 18 to 22),
All characters are two-state, except For 3 teinary characters coded as
additive (characters 10 and 14) or non-additive {character 18),

Concerning male genitalia characters: Each group of genera
possesses a particular C-sclerite structure. I choose to code
separately each of these structure as independent characters, in-
stead of considering them as multiple states of & unigue unordered
character, because it is not possible to assume that these different
structures are states of a unigue transformation series, From out-
group comparisons, plesiomorphic state of C-sclerite can be defined
as a sclerite bordering the inner margine of epiphallic arm,

Character 01, Epiphallic arm structure: C-sclerites located at the
apex of epiphallic arms (B-sclerite without any particular develop-
ment), from which they are distinetly separate {1y C-sclerites more
directly linked Lo epiphallic base, the separations between the
different sclerites less marked (0).

This character opposes Amphiacustae to all other koown Luea-
rinae (Desutter-Grandeolas, 1992¢ and unpubl. data).
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Character 02, Endophallic apodeme: medio-dorsal crest hetween en-
dophallic sclerite and ectophallic told apex lost [(Desutter, 1990) (13
medio-dorsal crest present (O

The loss ol cndophallic medio-darsal erest occurs also in
Stenotes Desuller-Grandeolas, 1992k, where endophallic apodeme
differs however from that of Amphiacustae; other derived charac-
ters bring Stenotes close to fuzarida (Desutter-Grandeolas, 1592¢,
1593,

Character 03. C-sclerite articulation on epiphallic arm: C-sclerit
vertically articulated (articulation zone located along its Tateral
margin) (13 C-sclerite horizontally articulated {articulation zone lo-
cated along its base) (0.

Character 04, C-sclerite differenciated and complex, comprising a
thin and fong plate, a lateral spine or notch, and a more or less deve-
loped ventral pouch (1), C-sclerite comprising only a basal part with
or without a lateral extension (D),

Character 05. C-sclerite developing a large glandular system,
lormed by the ventral pouch {reservoir) and the lateral spine idrain-
ing duct), located oo the outer side of epiphallic arm (1). C-sclerite
without such a glandular system (0L

Character 06, C.sclerite regressed, having the form of a guadrangu-
late, supple lobe (1) C-sclerite not regressed (0.

Character 07, C-sclerite having the form of a strong vertical spine,
not very mobile on epiphallic armg articulation zone located ar its
base, and more or less quadransulate in shape (1) C-sclerite not
spine-like ().

Character 08. C-sclerite heterogenous, with a large membranous
dorsal part and a smaller, elongated and sclerotized ventral part (1.
C-sclevite not presenting this charvacter ().

Character 09. Membrane separating C-sclerite [rom epiphallic
parameres developed as an individualized, sclerotized structlure ab-
sorbing A-sclerite, but clearly separate from epiphallic parameres
{1). Membrane not forming a distinet sclerotized structure (0).

Character 10. Membrane separating A-sclerite from epiphallic para-
meres more or less inflated, pushing aside A-sclerite behind
C-selerite basal plate, and more or less absorbing epiphallic para-
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meres (1) Its development may deeply modify the whole shape of
epiphallic arm (2). Epiphallic arm structure unmodified (0

Characters % and 10 plesiomorphic state is the absence of any
particular developrment of the membrane separating A- and C-
sclerites from epiphallic parameres, A-sclerite being thus well
formed and developed, and epiphallic parameres located on the in-
ner and dorsal sides of epiphallic arm. In Amphiacustae, that state
is realised in Amphiacusta (and other related West Indian taxa), Noc-
tivex and group B

Character 11. Epiphallic parameres 1 & 2 having the shape of large
vertical spines (1). Epihallic parameres 1 & 2 not both spine-like {0).

Character 12. Epiphallic parameres 2 elongated, bordering the
whole dorsal face of gpiphallic arm {1). Epiphallic parameres 2 not
clongated, located near the apex of epiphallic arm (0

Character 13. Epiphallic sclerite developing a median projection
vesembling a ‘visor' (1. Epiphallic sclerite simple {0),

Characiter 14, Formation of a pair of invaginations on epi-
ectophallic membrane (1), developed as 2 huge glands (2], Epi-
ectophallic membrane simple (0.

Character 15. Ectophallic apodemes large and thick, with an abut-
ment on which epiphallic sclerite leans (1)) abutment regressed and
laterally displaced, the ectophallic apodemes extremely thin (2). Ec-
tophallic apodemes [lal, without abultmend, not particularcly large or
thin {{)).

Character 16, Endophallic apodemes: lateral lamina of endophallic
apodeme much elongated (1); lateral lamina shore (0).

Character 17. Ectophallic arc extended above ectophallic fold and
proteuding (1), Ectophallic arc without extension (0),

Character 18, Number of apical spurs of median tibiae equal 1o 2
{21, 3 (1) or 4 {0, This character has been treated as non-additive, as
state 1 {3 spurs) cannot be considered as an obligate intermediary
state between states 0 and 2.

The vast maiority of Phalangopsidae possesses 4 apical spurs.
The general reduction ol their noumber in Amphiacustae i thus in-
formative, even though it is not exclusive of this group.
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Character 19. [nner apical spurs of hindtibiae: median spur much
longer than the dorsal one (1); median spur shorter than the dorsal
one {0).

Character 20. Structure of male metanotal gland as on figure 71 (1),
Metanotal gland not present (* ar different (0).

Character 21. Male glands present on metanotum and on the first
tergites, theiv shape as on figure & (1), Gland not present (2 or differ-
ent {0).

Character 22. Hind femora very thin, even at its base (1} Hind
femora much inflated at its base (0),

Cladistic structure of Amphiacustae:

Only ane tree resulted fram the analysis, 28 steps long, with a
consistency index of 0.92 and a retention index of 0.95 (Fig, 109).

The hypothesis of Amphiacust monophyly is supported by
characters 1, 2, 13 and 19, and to a lesser extent 18 (sce above),

The present analysis subdivides Amphiacustae into 2 sister
ErOUps:

1. The first group comprises Amphiacusta, Noctivox and group
B. It is defined by two synapomorphics (character 17 and state 1 of
character 18), Noctivox and group B being sister genera (charactlers
7. 11, 13, and probaby 20}

2. The sccond group includes Longuripes, Prolonguripes, Avach-
nopsita and Mayagryllus on the one hand, and Nemoricantor and
group A oo the other hand. It is defined by ane synapomorphy (state
2 of character 18); the subgroups are defined by 3 synapomorphies
cach {characters 10, 12, 14 and characters &, 9, 15 respectively).

The regression tendencics of male genitalia in Nemoricantor
subgroup and of morphology in Longuripes subgroup [troglobitic
adaptations) make difficult the finding of synapomorphics between
these two sets of genera. In addition to character 18 {median tibiae
apical spurs number equal to 2), one might also consider the modifi-
cation ol the membrane separating A- and C-sclerites from epiphal-
lic parameres, coded here as two independent characters.
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17, 18 (1)
7, 11, 13
1,2, 15,
19
6 9, 15
18 (2)
10, 12, 14
34 29
5, 10 (2)

Amphiacusta
Noctivox
Group B
Group A
Nemoricantor
Mayagryllus
Arachnopsita
Prolonguripes

Longuripes

Fig, 10% — Phylogeny af Amphizeustae. Tree aobtained with tee ie option of Hennig

46 program.
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RESULTS: COMPOSITION AND I.—'."w'(]LU'l'ﬂ'er
OF THE FALUNA OF CHIAPAS

I will now analyze the Grylloid cavernicolous Fauna of Chiapas,
giving its generie composition and then tryving to determine hosw 1t
evolves toward cave life. It is however necessary for an outgroup
comparison to summarize {irst what is known on Amphiacust biole-
gy (this has been argumented for each genus in the svstematic analv-
sis) and to compare these data with the biology of other Neotropical
Phalangopsidae.

Bickdogy of Ampliiacustae fand other Phalangopsidas)

Amphiacustae are active at night and hide during the day, as
many Phalangopsidae do. Most studied specimens found in caves
were collected during the dav, Except for those species which are
evidently troglobitic imorphology, location deep in caves), most if
not all the species studied must be cavicolous, hiding opportunisti-
cally in caves. Their natural refuges in forest are most often hollow
trees, but also creviees, burrows o under dead branches,

Dirccl observations on activity habitat are scarse and need 1o be
supported; it may be however hypothesized that most Amphiacustac
forage in leaf litter. When observed, perching was always low on tree
trunks, and almost always by singing males; no Amphiacust speci-
men has been observed foraging on tree trunks.

Available data do not permil o qualify non troglobitic species
as troglophiles or trogloxenes, as no chservations have heen made
on their nocturnal behavior. There exists a possibility that the pre-
sence of resources in caves could be determinant in this matter.

Most Luzarinae other than Amphiacustac live in tropical forest
litter (Desutter, 1990; Desutter-Grandeolas, 1992¢, 1993), They are
active by day or by night. Their refuge habitat is not precisely
known, but several specimens were found in thick litter, under dead
palnis or at plant bases. They were never encountercd in hollow
trees, burrows or caves

True troglobites are known in Luzarinae outside Amphiacustae,
In addition to the genera already cited for the Caribbean region, se-
veral genera exist in the southern hall of South America (Endecous
and related genera, Strinatia group ol geners, a new genus from
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Chile). They do not have close relationships together or with Am-
phiscustae (Desutter, 1990, and unpubl. data).

Cavicolous habits are maore frequent in Phalangopsinae than in
Lorarinae (Desutter-Grandeolas, 1992¢); they are also known in Old
World and Australian Phalangopsidae, although this has not been
clearly studied yer (Chopard, 1924, 196% Richards, 19635; Sinha &
Agarwal, 1977} My own observations indicate that a specilic set of
natural cavities is colonized by sach Phalangopsin tribe or group of
genera;, Phalangopsinac are morecover really active on arboreal
structures in forests {tree trunks, lianas, ...), where they are easily
observed foraging and singing (Desutter-Grandeolas, 1992c).

Among Phalangopsinae, a lew penera can be encountered in ca-
ves (although none is truly troglobitic) these genera are always lin-
ked to ground level, either by their foraging activity (Phalangopsis
and allics for example, which hide in hollow trees during the day),
or by their refuge hahirtat (Aclodae, hiding in burrows among other
cavitics).

Generally speaking, Phalangopsidae are very sensitive to dessi-
cation (pers. obs. in {orest regeneration in Peru and during dry sea-
son in French Guianal,

Given these data, [ choose to test the following attributes in re-
[erence to phylogeny: T - troglobitic (1) versus non troglobitic (07 11
- cavicolous (1) versus non cavicolous (0); 111 - Foraging (1) versus not
foraging (0 in leaf litter, Their states for each genus are shown on
figure 112,

Composition of the cavernicolons fanna from Chiapas

In Chiapas, the Grylloid cavernicolous fauna entirely belongs
to Amphiacustae; it comprises mostly troglohitic species, but also
some troglophilousitrogloxenous species.

True troglobites are known in Lownguripes, Arachuopsita and
Mavagevllus, for which no epigean species has been recorded. The
distribution of these genera s centered on the Chiapanecan - Guate-
malan region, extending in Yucatan (Fig. 111} Longuripes is distribu-
ted mainly in Chiapas, with a few species on the Qaxacan side of the
Isthmus of Techuantepee; Arachinopsita is know from the Mexican -
Guatemalan border, and Mayvagryifus is present in northern Chiapas
and in the Yucatan peninsula.
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Apart [rom these genera, Amphiacustae arc represented in
Chiapas by epigean species of Noctivox and Nemoricantor. Nocrivox
is distributed mainly In northwestern Mexico and is not known
south of Chiapas; Nemoricantor on the reverse has his northern 13-
mit in Chiapas and is otherwise recorded Farther south down to Co-
sta Rica (Fig, 110).

The great majority of the troglobitic species recorded in Am-
phiacustae belongs to this Chiapanecan fauna. Outside Chiapas, on-
ly a few troglohitic species are known in Amphiacustae: they belong
to the genus Noctivox and are quite strictly localized in Oaxaca and
Veracruz (Fig. 1110, Other genera are all troglophilous ¢ troglo-
XENOLLS.

This concentration of troglobitic species in Chiapas is surpri-
sing for a group whaose distribution covers Central America and part
of the West Indies, Although it can be logically hvpothesized that all
Amphiacust species arc nol known vet, many caves have heen explo-
red in whole Central America and in the West Indies (Bonfils, 1981:
Peck, 1981 and references therein; Beddell, 1971 and references the-
rein; Shordoni et al, 1987 and references therein); it then does not
seem justified to explain the observed pattern by data failure.

Enjalbert (1964-19a7) defines three main calcarcous regions in
Mexico: the Sierra Madre Oriental, north of the Neovaleanic Cardil-
lera, the Chiapanecan - Guatemalan region, extended in the Yucatan
Peninsula, and the Huastecan - Gaxacan region, south of the Neovol.
canic Cordillera. Each of these areas has been colonized by troglobi-
tic Phalangopsidac: Paracophus in the Sierra Madre Oriental, Lon-
guripes group in the Chiapanecan - Guatemalan region, and Nocti-
vox p p- in the east of the Huastecan - Oaxacan region; the western
part of this last area, where no Phalangopsid troglobites has been
recorded vet, is said to correspond to the Balsa basin (Enjalbert,
1964: 33), which has a drier climate (Reedowsky, 1981),

Evolution of cavenicolous Amphiacustae

Figure 112 shows the distribution of the attributes previously
defined upen the phylogeny of Amphiacustae. It allows the lollo-
wing remarks on the evolution of this group:

1. Although data on the habitat of Amphiacustae are still scarse,
their distribution in reference to our phylogenetic hypothesis
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suggests that the ancestral habitat could be characterized by fora-
ging in leal litter and hidding in natural cavities.

2. The adaptation to troglobitic life arose twice in Amphiacu-
stac: once in the Longoaripes group, evolved in Chiapas, and once in
the genus Necrivox (pup) in Veracruz and Oaxaca. Profonguripes re-
turned at least partially to an epipean lile

This is the most parsimonious hvpothesis of cave adaptation ap-
pearance in Amphiacustae, The other possibility would be a unique
appearance ol cave adaptation in the ancestor of Amphiacustas, as
most other Luzarinae are litter living species {with several unrela-
ted taxa adapted to troglobitic life) and the other Amphiacust gene-
ra are il troglobitic, This by pothesis would however imply 4 disap-
pearances of troglobitic adaptation (ie 4 returns to epigean life),
and 3 steps would be then necessary to report the present situation.

DISCUSSION

The following discussion will analyvee our results in the light of
the main theoretical developments on the evolution of life in caves.
I will successively deal with the problem of «pre-adaptationes and
with the nature of the determinant factors to cave adaptation,

o Pre-adaptaiionts {exaptation)

Cave environment has harsh characteristics that imposce many
constraints for an evolution toward troglobitic life (Howarth, 1980)
The relatively small number of troglobitic taxa belong to phyla that
are thus tradionally considered as «pre-adapteds to cave environ-
mient by their epigean ecology (Barr, 1968; Holsinger, 1998), ie. by li-
ving in obscure and humid places.

Amphiacustae are ancestrally cavicolous and leaf litter living,
These two ecological features may in fact be the prerequisites to ca-
ve adaptation in Phalangopsidac.

A similar connection exists in Phalangopsinae with Phalangop-
sis and the Aclodae group, although this last group does not really
forage in leal litter, but is linked to the ground level for its refuge
habitat. Data available on other Luzarinae and Phalangopsinae tur-
ther support our hypothesis: taxa presenting only one of the ance-
stral characteristics of Amphiacustae (leaf litter living or cavicoly),
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T C L

Amphiacusta 0 1

=3

—ile.
—_—

e Nactivox 0(1)

L Group B 0 1 1

—— Group A 0 1 1

Nemaoricantor 0 1 1

Mayagryllus 1 1 0

Arachnopsita 1 1 0

==

Prolonguripes 0 1
Longuripes 1 1 {

Luzarida 0 0 1

Lerneca 0 0 1

Fig. 112 — Passibic scenario on the evolution of troglobitic life in Amphiacustae, and
states of the attributes studicd in each genus: T troglobitic (1) versus non troglehitic
{00 C: cavicolous (1) versus non cavicolous (0F LL: leal litter Foraging (1) or leaf litter
not foraging (0, Thick branch: troglobitic taxa; X: troglobitic Llife appearance; return
to epigean life,
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but not both, have never been encountered in caves {Desutler-
Grandcolas, in prep.).

If this hypothesis 15 true, cavicoly and ground | litter living
could be considered as two components of an ecological niche that
would have facilitated or actually made possible a passage to cave
cnvironment, This niche would consequently be an exaplation to
troglobitic life (Gould & Vrha, 1982}

This hypothesis could explain why none of the other Grylloid
families living in tropical forests but mostly arboreal have been able
to adapt to caves, even il they hide in natual cavities such as furrows
in tree bark, epiphytes, dead leaves, ete. In this respect, it would be
most interesting to compare our data on Phalangopsidae with ob-
servations on the Hawaiian genus Thawmatogryilus (Oecanthidacg,
Prognathogryllini), which belongs to a vegetation living family but
has diversified in lava tubes (Howarth, 1972).

Dererminant fuaclors

The theorctical framework on the origin and evolution of
troglobitic faunas has been deeply modified these last twenty yvears,
owing to an increased knowledge on temperate faunas and environ-
ments and to the developments of researches in tropical caves
(Howarth, 1983; Juberthie, 1984).

The relict theory was developed in temperate areas anad
prevailed up to the seventics or later {(Barr 1968: Vandel, 1964). It en-
hanced the role of external (mostly climatic) factors as the agent of
a passage in the subterranean eovironment. Caves were refuges,
where initially epigean, «pre-adapted» taxa could survive harsh en-
vironmental conditions, These relict taxa would be isolated ge
ographically from their epigean closest relatives and would be a
«blind alley of evolutionary liness (in Papp, 1982}

New developments in Biospeology question these refuge and
relict conceptions and develop a new approach on the role of stress
factors (Juberthic, op. cit.). They Llend to consider troglobites as the
result of an active or passive colonization ol caves by an epigean
apre-adapteds taxon. Determinant factor would no more be harsh
environmental conditions, but a tentative to exploit a new set of
resources {Matile, 1970; Howarth, 1987), ie. an extension of the eco-
logical niche of the taxon. The most demonstrative studies in this
domain are those on the shallow mesocavernous habitat [amilieu
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souterrain superficiels) in temperate zones (Juberthie, 1984 and
references therein) and those on the Hawaiiano lava tubes (Howarth,
1991 and relerences therein), Howarth's analyvsis is the only one, to
our knowledge, dealing with supraspecilic evolution of troglohites
in tropical caves. This author cansiders that troglobitic adaptation
is an opportunity for a taxon 1o diversify 1ts ecology; in this sense,
cave adaptation would be similar to any other adaptation w a par-
ticular biotope.

Finally, Late Cenozoic climatic vicissitudes are still considerad
as potential determinant factors for cave colonization at least in
temperate areas, even though they are not always considered as the
primary factor {Juberthie, 1984, Peck 1990). Their importance in
troglobitic lile evolution in the Tropics is however far from ascer-
tained, Numerous papers present clements in favor of climatic and
vegetational changes in the Tropics during the Late Cenozoic, both
in term of altitudinal shilts and in term of vegetational cover {van
der Hammen, 1988; Villeumier & Monasterio, 1986}, These changes
could mayvbe have provoked the colonization of caves, but could also
have been followed by mere diplacements of populations or by an
adaptation to a new biome.

How our results on troglobitic Amphiacustae could be inter-
preted in this theoretical framework?

As far as the niche colonization hypothesis can be tested, it
could apply to the Chiapanecan troglobitic genera. The phylogeny of
Amphiacustae suggest a single appearance of troglobitic adaptation
in the monophyletic group formed by these genera, Prolowguripes
having at least partly returned to epigean life. The resource con-
guered in this case could be the mature karstic reliefl of the whole
Chiapanecan - Guatemalan region; Prolonguripes is distributed in
non calearsous areas (Butterlin, 19770 A similar hypothesis has
keen formulated for spider evolution (Deeleman-Reinhaold, 19281).

The absence of epigean species in the Chiapanccan genera
makes difficult the appreciation of a possible effect of glacial - inter-
glacial episodes, The occurrence of climatic changes in Central
America has been acknowledged on palynological, geological and
botanical bases (Klaus, 1973, in Toledo, 1982; Toledo 1982, Butterlin,
1977; ). Yet, it cannot explain how a general disappearance of
epigean taxa and a general cave colonization process could have oc-
curred in the whale distributional area of the genera concerned.
The sister group relationships of these genera would moreover im-
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ply several independent cave colonization ! epigean disappearance
events, unless one envisages a subterrancan diversilication.

Il the hypothesis of a single appearance of troglobitic adapta-
tion in Lowguripes group is accepled, one must question the mode
ol dispersal of these taxa, Can this dispersion have been achicved
only by means of the subterrancan environment or not? and if naot,
is it possible to hypothesize epigean dispersions during some
peculiar climatic episodes?

The existence and phylogenetic position of cpigean Profongo.
ripes, the distribution of Longuripes species groups (at least partial-
ly distributed along an altitudinal gradient) would suppert an
epigean dispersal, Howart (1980, 1982) compares the climatological
environments of caves in temperate and tropical areas and empha-
sizes the limiting effect of water cvaporation in the development of
terrestrial troglobitic life; this effect would be more pronounced in
the Tropics, owing to higher peneral temperatures, frequent winter
effect and karst geomorphology. This author also mentions migra-
tions of troblobites within caves according Lo humidity changes
(Howarth, 1982, 1987). Extending these ohservations on a larger
time scale, it could be hypothesized that movements outside caves
would be possible providing that evaporation remains low, Klaus
{1973, in Toledo, 1982) attests the occurrence ol allernate coldidry,
coldiwet, warmidry and warmiwet climatic phases in the Latest
Cenozoic of Mexico, Climatic HNuctuations are also deduced (rom the
mixed composition of Central American vegetation, with tropical
and boreal floristic elements, both in the mountains and in the
lowlands (Rzedowsky, 1981; Toledo, 19821 Epigean dispersal by
troglobites 15 not a commonly observed phenomenon (Howarth,
1283), Such an hvpothesis has however been proposed and ar
gumented by Peck (1978, 1990),

The comparison of Chiapanccan troglobitic genera first with
other Amphiacustac living in caves, and second with ather Central
American treglobitic Luszarinae gives further information on the
evolution of cave adaptation in this aroup.

Outside Chiapas, troglobitic Amphiacustae are represented by
a few species of Necrivox, distribuled in high altitude areas of the
Veracruz province of Mexico, near Cordoba and Orizaba, and partly
svmpatric with epigean species, In this area, il can be hypothesized
that glacial episodes had a greater influence on the appearance of
troglobitic life, comparable to what is known in temperate areas.
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The colonization ol subterranean environment could have oceurred
during unfavourable conditions, while epigean, troglophilous !
trogloxenous, species could extend the distributional area of the ge-
nus during favourable climatic episodes.

Three other points should be mentionad: first, except for the
monespecific Tohila and the Chiapanecan genera, troglobitic gencra
have both troglobitic and epigean specics, mostly distributed svm-
patrically. Second, as already mentioned, all the main calcareous
areas of Mexico and Central America (Enjalbert, 1964, 1967) have
supported the evolution of Phalangopsid troglobites: Paracophius in
Northern Sierra Madre Oriental, Noctivox in Southern Sierra
Madre Oriental, Longuripes, Arachmopsita and Mayegryllus in
Chiapanccan - Guatemalan region, Mavagryllus and Tohila in the Yu-
catan Peninsula; the only exception according to available data
wauld be in the southwest of the Neovolcanic Cordillera {probahly
for climatic reasons). Third, troglobites belonging to different
genera are almost always distributed in separate areas; this is even
true for the troglobitic species of those genera which epigean spe-
cies are sympatrical (Noctivor and Paracopiius), In all the material
studied, the presence of different genera in one cave has heen
recorded only twice: fanguripes arganci and Mavageyilus furme-
halaensis in the cucva de Cuncumpa, near Tumbala in Chiapas and
Mavagrylius and Tohila in Yucatan (Hubbell, 1938,

What scenario for troglobitic adaptation in Amphiacustae can
then be hypothesized on the base of available data?

The cvolution of troglobitic life in Amphiacustac may have been
made possible by combined characteristics of their ancestral ccolo-
gy. Troglobitic adaptation itself could have been the result of an eco-
logical shift toward caves exploitation whenever it was possible, e
whenever non presceupied caves were encountered. The actual ef-
feets of climatic fluctuations could have been different according to
the localisation of the taxa; isolation of troglobitic species {as m Noeti-
vox) or epigean dispersal of troglobitic taxa (as in Longuripes group),

CONCLUSION

The present study on the cavernicolous Grylloid fauna of Chia-
pas has resulted in a phylogenetic delinition of this fauna and on
preliminary hypotheses on its evolution. Many points are still not
established with certaintv. Thus detailed analysis on the ecology
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of each Amphiacust genus are needed to define precisely their
habitats: these data would allow in turn an improved delinition of
the ancestral ecological characteristics that could have facilitated
troglobitic adaptation.

Similarly, the evalution of other biological features should be
studied, to offer a more complete idea of what troglohitic adapta-
tion implies for species survival. Such is the case lor example of
mating behavior. Boake (1984) showed that Nemoricantor gathers in
colonies intree trunks, and that male singing repertoire lacks a real
calling song: gregariousness could have been assoclated with an ap-
parent «simplification » of communication behavior. What is the sit-
uation in troglobitic genera? It is impossible by now to say iF troglo-
bitic adaptation influence mating behavior, and if it ever does so,
how, The divergent morphaology of Longuripes and Nocrivex on one
hand, and of Arachropsita and Mavagryllas on the other hand would
tend to indicate that different mating behaviors exist in troglobitic
Amphiacustae, and that their evolution could be independent of
troglobitic adaptation. Thal however remains Lo be lested.

Finally, the Grylloid family Phalangopsidae presents several
cases of cave adaptation in different not related groups of genera.
This offers a set of non homologous situations which can be com-
pared (Desutter-Grandcolas, in prep) and permits Lo test hypotheses
in a monophyletic phylum [or which phylogeny is accessible
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