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Nuevas evidencias basadas en los modelos de la biograffa de los escorpiones permiten

ratificar como zona de endemismo la regién de Imerf, y mds concretamente el subcentro
Neblina - San Gabriel (Venezuela-Brasil). Un 93% de las especies que habitan la regifn son
endémicas de Imer{ y e! 100% lo son de la regi6n Neblina-San Gabriel. Estos datos se compa-
ran con los conocidos para otros centros de endemismo de escorpiones tales como Santa
Marta (Colombia), Manaus {Brasil), e Imataca (Venezuela). Dos nuevas especies de Neblina-
San Gabriel son descritas.

Palabras clave: Escorpiones, Endemismo, Biogeograffa, Brasil, Amazonia, Pico de la
Neblina.

Abstract

New evidence based on scorpion biogeographic patierns is proposed to further support
an Imeri endemic center; more specifically a Neblina-S3o Gabriel endemic subcenter. Ninety-
three percent of the species inhabiting the Imeri region are endemic; where as 100 percent are
endemic in the Neblina-Sdo Gabriel region. Comparative results are expressed for five well
known scorpion endemic centers, i.e., Santa Marta {Colombia), Manaus (Brazil), Imataca
(Venezuela) and Imeri/Neblina-Sao Gabriel (Venezuela and Brazil). Two new species from

Neblina-S30 Gabriel are described.

Key words: Amazonia, Endemic center, Brazil, Pico de Neblina, Scorpion, Biogeogra-

phy.

The Imeri refuge, a very complex area is comprised
of parts of the Brazilian, Venezuelan and Colombian
Amazonia (Prance, 1973, 1982; Lourengo, 1986). The
extreme complexity of endemism in the upper Rio Ne-
gro area is discussed by Prance (1982), and Steyermark
(1979). This paper retains the boundaries proposed and
revised by Prance (1973, 1989) for the Imeri region,
comprising Imeri (Prance, 1973, 1989) and Rio Negro
refuges (Steyermark, 1982).

Because of their reduced vagility scorpions have
frequently been used as biogeographic tools. Further
studies on scorpion biogeographic patterns on the upper
Rio Negro region yield new data on the Imeri region.

* Université Pierre et Marie Curie, U.FR. des Sciences de 1a Vie,
4 Place Jussieu, F-75252 Paris Cedex 05, France.

In addition to the definition and delimitation of a
broader area as the Imeri endemic center, this paper pro-
poses a more distinct subdivision of the Imeri region in
agreement with Brown (1979, 1982). Following his stu-
dies on butterflies, Brown proposed two local endemic
centers for the upper Rio Negro region: Sao Gabriel and
Neblina. In this paper, patterns of scorpion distribution
and differentiation are presented as new evidence in sup-
port of a single Neblina S3o Gabriel endemic center.

Description of the area

Sao Gabriel, pico da Neblina area is located in the
upper Rio Negro region in western Brazilian Amazonia,
State of Amazonas, on the border with Venezuelan
Amazonia (from 0°S; 67°W to 1°N; 66°W). The pico da
Neblina mountain is the highest site in Brazil (3014 m}),
being part of the «Sierra Imeri» which belongs to the
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Table 2 Scorpion species present in the Imeri endemic center, See
also figure'12

) Table 1
Measurements in mm of the described species
Teuthraustes lisei Vachoniochdctas
ashleeae
female female

Total length 38,5 27,7
Carapace length 5.2 34

anterior width 3,3 2,2
Metasomal segment I

tenght 2,5 1,6

width 3,5 2,2
Metasomal segment V

lenght 4,8 3.6

width 3,2 1,9

depth 3,1 1,6
Vesicle

width 2,2 1,4

depth 1,4 0,9
Chelae

width 2,2 1,5

depth 3.3 1,3
Movable finger

length 3,8 33

Roraima formation. According to Brown (1982), the
Neblina-Sao Gabriel area is characterized by two major
types of vegetation: rich, dense forests on rolling ter-
rain, and cloud forests or montane forests. Annual rain-
fall in this area ranges from 3000 to 4000 mm.

Scorpions of Imeri endemic center

The scorpions of the Imeri endemic center belong
to the two most common families in the Amazonia, i.e.
Chactidae and Buthidae. In this specific region Chactidae
scorpions are better represented than Buthidae. There are
four genera and 10 species of Chactidae as compared to
two genera and 4 species of Buthidae (Table 2). Within
this region two new species of scorpions are described
below. Two other scorpions, possibly new species, re-
main undescribed until more specimens can be collected.

Teuthraustes lisei n, sp. (Figs. 1-5).

Type data. Holotype female from Pico da Neblina,
Sdo Gabniel da Cachoeira, Amazonas, Brazil, 10/X/1990
(A.A.Lise). Deposited in the Museu de Ciéncias da
PUCRS, Porto Alegre, Brazil (no paratypes).

Etymology: Patronym in honor of our colleague
Dr. A.A. Lise of the Museu de Ciéncias da PUCRS, Porto
Alegre, Brazil.

Description: Based on holotype female. Measure-
ments as on table 1.

Coloration: Base color reddish brown. Prosoma,
mesosoma, metasoma and vesicle reddish brown; eyes
surrounded with black pigments. Venter yellowish brown;
chelicerae yellow brown, infuscate on fingers; teeth red-
dish. Pedipalps: base color reddish brown; chelae and

* Species endemic to Imeri center.
** Species endemic to Neblina-S8c Gabricl subcenter.

BUTHIDAE

Microtityus vanzolinii Lourengo and Eickstedt
* Tityus filodendron Gonzalez-Sponga
* Tityus urbinai Scorza
**Tiryus sp.

CHACTIDAE

* Botheas camposi Gonzalez-Sponga

* Botheas lichyi Gonzalez-Sponga

* Botheas mingueti Gonzalez-Sponga
**Botheas sp.

* Chactopsis anduzei Gonzalez-Sponga

* Chactopsis sujirima Gonzalez-Sponga
**Teuthraustes adrianae Gonzalez-Sponga
* Teuthraustes carmelinae Scorza
**Teuthraustes lisei n.sp.
**Vachoniochactas ashleeae n.sp.

fingers reddish brown. Legs reddish with diffuse fuscous
spots; tarsomeres yellowish.

Morphology: Prosoma: carapace almost smooth;
anterior margin very feebly concave; median longitudi-
nal and postero-lateral furrows distinct; median ocular
tubercle distinctly anterior of middle; median eyes very
small and widely separated by 1¥2 diameter; two pairs of
lateral eyes directed more toward the anterior margin of
carapace; a third pair of vestigial eyes directly in the
back of the second pair. Sternum pentagonal, wider than
long. Mesosoma: tergites feebly granular, without keels;
pectines: 9-9 teeth, without fulcra; distal tooth slightly
wider. Genital operculum divided, with two suboval to
subtriangular plates. Sternites feebly punctate, acarinate;
stigmata small, oval. Metasoma: segments I-IV with
strong dorsal keels; other keels vestigial; ventral keels
obsolete; segment V with strong ventral keels. Vesicle,
fusiform; ventral aspect feebly granular; dorsl aspect
smooth. Chelicerae: movable finger with one basal and
two subdistal teeth. Pedipalps: femur with four keels;
all faces smooth. Tibia and Chelae with obsolete keels;
intercarinal spaces feebly granular. Fingers with six rows
of denticles. Trichobothrial pattern (Figs. 1-4) type C,
neobothriotaxic. Legs: tarsomere IT with dense setae ven-
trally arranged in rows.

This species is related to Teurhraustes adrianae
Gonzalez-Sponga, but differs for most of the morpho-
metric values.

Vachoniochactas ashleege n. sp. (Figs. 6-11).

Type data. Holotype female from Pico da Neblina,
S+o Gabriel da Cachoeira, Amazonas, Brazil, 8/X/1990
(A.A.Lise). Deposited in the Museu de Ciéncias da
PUCRS, Porto Alegre, Brazil (no paratypes).
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Figs. 1-8. Teuthraustes lisei n.sp. 1-4. Trichobothrial pattern. 1-2. Chelae, external and ventral aspects. 3-4, Tibta, external and ventral aspects. 5.
Pecten. Figs. 6-11. Vachoniochactas ashleeae n. sp. 6-9. Trichobothrial pattern. 6-7. Chelae, external and ventral aspects. 8-9. Tibia, external
and ventral aspects. 10. Metasomal segments IV, V and telson. 11. Pecten.
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nezuela and Brazil). These centers are among the best
studied sites scorpiologically in South America. The com-
parative results are expressed graphically in figure 13.

The new evidence discussed in this paper, based
on scorpion studies supports the importance of Imeri,
and especially the Neblina-Sao Gabriel area, as endemic
centers.

The comparisons of the Imeri/Neblina-S3o Gabriel
with the three other well studied scorpion areas (i.e.,
Manaus, Santa Marta and Imataca) suggests the impor-
tance of Imeri and Neblina-Sao Gabriel. Moreover, scor-
pion distribution patterns are quite well correlated with
the results previously obtained for other groups of or-
ganisms; e.g. butterflies (Brown, 1979, 1982); woody-
plants (Prance, 1973, 1989); see also Steyermark (1979,
1986).

Having demostrated the importance of these en-
demic centers, with their very high species diversity, one
should ask about the present state of conservation units
in these areas. According to Brown (1982), the status of
the conservation units in the recovering areas of these
five endemic centers can be considered as optimistic. In
fact, Santa Marta already has two National Parks: Tayrona
and Sierra Nevada (Lourengo, 1991a). Imataca has a fo-
test reservation, and other southern areas have been set
aside for conservation such as the Canaima Nationa! Park.
Pico da Neblina area has National Parks in both Venezue-
lan and Brazilian sides of the border. North to the Vene-
zuelan portion of Imeri two more units are present: Duida-
Marahuaca and Orinoquia National Parks. However, be-
cause of the large size of the Imeri center more should
be done. On the Brazilian side of the border, the Sio
Gabriel area is partially protected by both Pico da Neblina
National Park and the Rio Negro forest reserve. Manaus
has at least one conservation unit: Reserva Ducke; how-
ever this reserve is covered mainly by Tropical rainforets
.on «Terra firme» latosol (Prance, 1990), and even if some
small streams flood and create swamps in the rainy sea-
son, many species endemic to Manaus area, living ex-
clusively in flooded ground areas {e.g. Tarumi-Mirim)
are not present in Reserva Ducke; for this reason conser-
vation programs concerning the «Varzea» areas should
be taken more sericusly in consideration locally.

Final conclusions on the actual composition of the
scorpion fauna of these areas should be interpreted with
caution because some of the results presented here may
be biased by insufficient collecting in the field. Actua-
lly, scorpion inventory work can present some difficul-
ties, because these organisms may be very cryptic. In
some cases species can remain known from a single lo-
cality until better methods of sampling can be used. The
precautions in the interpretation of results must be taken
into consideration in any biogeographical work
(Lourengo, 1991b; Prance, 1982).

Acknowledgments

I wish to express my gratitude to Dr. Arno A. Lise,
PUCRS, Porto Alegre, Brazil, who allowed access to sev-
eral scorpion specimens used in this study. I also thank
Miss Ashlee Hedgecock, Appalachian State University,
Boone, N.C., USA who kindly revised the English style
of this paper- Two anonymous readers for reviewing this

paper.

References

Brown, K.S. 1979. Ecologia Geogrifica e Evolugao nas florestas
neotropicais. 530 Paulo, Universidade de Campinas: 265p.

----- . 1982, Paleoecology and Regional Patterns of Evolution in Neo-
tropical Forest Butterflies, In: G.T.Prance (Ed.), Biological Di-
versification in the Tropics. Columbia University Press, New
York: 255-308.

Lourenge, W.R. 1986, Diversité de la faune scorpionique de la région
amazonienne; centres d’endémisme; nouvel appui 2 ia théorie
des refuges forestiers du Pléistocéne. Amazoniana, 9(4): 559-
580.

----- . 1991a. Les Scorpions de Colombie, II. Les faunes des régions
de Santa Marta et de la Cordillére orientale. Approche
biogéograpbique. Senckenbergiana biol., T1{4-6): 275-288.

----- . 1991b. La «Province» biogéographique guyanaise; étude de Ia
biodiversité et des centres d’endémisme en vue de la conserva-
tion des patrimoines génttiques. C.R.Soc. Biogdogr., 67(2): 113-
131.

Prance, G.T. 1973. Phytogeographic support for the theory of Pleis-
tocene forest refuges in the Amazon basin, based on evidence
from distribution patterns in Caryocaraceae, Cbrysobalanaceae,
Dichapetalaceae and Lecythidaceae. Acta Amazonica, 3(3): 5-
28.

----- . 1982, Forest Refuges: Evidence from Woody Angiosperms. In:
G.T.Prance(Ed.), Biological Diversification in the Tropics. Co-
lumbia University Press, New York: 137-158.

----- . 1989, Rates of loss of Biological Diversity: A global view. In:
LE.Spelierberg, F.B.Goldsmith and M.G.Morris(Eds.), The sci-
cntific management of (emperate communities for conservation,
Blackwell Sci. Publ. Press, London: 27-44

----- . 1990. The Flonstic composition of the forests of central Ama-
zonian Brazil. 7a: A.H.Gentry(Ed.), Four Neotropical
Rainforests. Yale University Press, New Haven: 112-140.

Sissom, W.D. 1990. Systematics, Biogeography and Paleontology. In:
G.A.Polis(Ed.), The Biology of Scorpions. Stanford University
Press, Stanford: 64-160.

Steyermark, J.A. 1979. Plant refuge and dispersal centers in Venezue-
la. Their relict and endemic elements. In: K.Larsen and B.Holm-
Nielsen {(Eds.), Tropical Botany. Academic Press, London: 185-
221.

--==-,  1982. Relationships of some Venezuelan forest refuges with low-
1and Tropica! Floras. In: G.T.Prance(Ed.), Biological Diversifi-
cation in the Tropics. Columbia University Press, New York:
182-220.

----- . 1986, Speciation and Endemism in the Flora of the Venezuelan
Tepuis. In: High Altitude sub Trop. Oxford University Press,
London: 317-372.





