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Twenty of the 26 captured moths were VBC males, a significant prey bias
(X2= 7.84, df=1, P<0 .01) . Velvetbean caterpillar adult sex-ratio was ca 1 :1 at the
study site (Gregory 1986) . The nature of the prey bias may be due to aggressive
chemical mimicry of VBC mating pheromone by some of these spiders (see Foelix
1982) . Based on the predation records, spiders were the principal mortality agents
of VBC adults; no other predators were observed at the study site .

This research was supported by EPA/ SEA grant, Development of Comprehen-
sive, Unified, Economically, and Environmentally Sound Systems of Integrated
Pest Management . The authors thank Tad Hardy, Joon Ho Lee, and Fred
Whitford for their reviews of this manuscript . Spider vouchers are at the Florida
State Collection of Arthropods, Gainesville, FL . Florida Agricultural Experiment
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WATER-RESISTANT SEX PHEROMONES
IN LYCOSID SPIDERS FROM A TROPICAL WET FOREST

The role of female sex pheromones for pre-copulatory communication in
lycosid spiders has been studied in Nearctic and Palearctic species that inhabit
deciduous forest and grassland biomes (review in Tietjen and Rovner 1982) .
Substances involved are often bound to the silk dragline secreted by the female as
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she wanders (Engelhardt 1964 ; Tietjen 1977; Tietjen and Rovner 1980), deposited
on the substratum (Bristowe and Locket 1926 ; Richter et al . 1971), or released
into the air (Tietjen 1979) . The findings on another family of wandering spiders,
the Salticidae, recently have been reviewed (Pollard et al . 1987) .

In the lycosids studied so far, the substances serving as contact sex pheromones
are inactivated (i .e ., become ineffective for stimulating males) by water (Dondale
and Hegdekar 1973 ; Tietjen 1977) . Consequently, rain or dew can limit the use of
such chemical signals in these spiders . On the other hand, Dolomedes triton
(Walckenaer), a member of the closely related family Pisauridae, produces a sex
pheromone that is effective on water, reflecting the special needs of this semi-
aquatic spider (Roland and Rovner 1983) .

In lycosids that inhabit a tropical wet forest life zone, where there is nightly
dew and frequent rainfall, any substrate-deposited or silk-bound pheromone that
could be effective for some hours would be expected to resist inactivation by
water. We tested this hypothesis in two species of lycosids, Lycosa tristani Banks
(at one time placed in the genus Schizocosa) and Lycosa longitarsis F. Pickard-
Cambridge (a member of the Lycosa helluo species group) . (Voucher specimens of
both species are deposited at the Biosystematics Research Centre in Ottawa) .
Both lycosids were abundant when collected at night as they rested waiting for
prey in a mown clearing at the Organization for Tropical Studies' La Selva
research station near Puerto Viejo de Sarapiqui, Heredia Province, Costa Rica .
Research was conducted from mid-November through late December, 1987 .

While male spiders placed in vacated female cages usually showed courtship
display, those placed in the vacated cages of females which had their spinnerets
sealed with paraffin rarely did so (Table 1) . Presumably, the female pheromone
was bound to the silk, not deposited directly on the substrate by tarsal or body
contact . There was little or no courtship response by males to the vacated cages
of other males (L. tristani, 1 / 10 ; L. longitarsis, 0/ 10) .

Next, males were tested with female draglines subjected to various treatments .
Tethered females were led along a cardboard track, traversing three glass rods (5
mm diameter) placed 7 cm apart and perpendicular to the path of the spider . The
dragline began at an attachment disk and was fastened at the other end with
adhesive tape. The taut and slightly elevated dragline was then either untreated,
allowed to age for I day, misted with water and allowed to dry, submerged in
water and allowed to dry after removal of the water from the tray, misted with
ethanol and allowed to dry, or misted with hexane and allowed to dry . (Drying
time was at least 0 .5 h in all cases .) Male L. longitarsis also were tested with
untreated male draglines obtained in a similar manner to those of females . (Male
draglines of L. tristani, a much smaller lycosid, were not tested because the males
did not leave a sufficiently thick dragline as they were led along the track . Female

Table 1 .-Occurrences of male courtship behavior in vacated cages of female conspecific lycosid
spiders with or without sealed spinnerets . Significance of differences : G-test with Yates' correction . *P
< 0 .05 ; ***P < 0.001 .

Spinnerets

	

Lycosa longitarsis

	

Lycosa tristani

Sealed

	

2/20

	

0/10
G = 5 .820*

	

G = 19.782***
Not sealed

	

6/ 10

	

10/ 10
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Table 2-Number of males showing courtship ; display and dragline-following in response to
untreated or treated conspecific lycosid draglines . Values having asterisks are significantly different at
the 0 .05 (*), 0 .01 (**), or 0.001 (***) levels from the within-column value for untreated female
draglines (G-test with Yates' correction) . N = 10 males of each species/test .

draglines of L. tristani were not tested after being submerged, since they broke
too easily when the water was removed from the tray .)

The results of the above-listed tests are given in Table 2 . The two lycosids not
only responded to the female pheromone by courting, but also showed dragline-
following, as in previously studied lycosids . (Neither response occurred when
draglines of male L . longitarsis were tested .) Loss of stimulatory efficacy with
time, perhaps due to volatility of the pheromone, was suggested by lower male
responsiveness toward 1-day-old lines, significant in one category . Subjecting the
female draglines to water-even submergence-did not reduce the response levels
of the males significantly, nor did spraying the lines with ethanol. Male
reponsiveness in both species was reduced significantly after the lines were
sprayed with hexane, which, unlike water or ethanol, adhered to the silk .
Apparently, the dragline-bound pheromones of these lycosids are non ; polar
compounds (being inactivated by hexane) and probably are not washed off or
inactivated by the nightly dew and frequent rain that typifies the tropical wet
forest life zone .

Our observations that penultimate male and female L . longitarsis constructed
dome-shaped nests in their cages before molting led to additional study of, this
species. (Nest construction also was observed in some adult females with, as well
as without, egg sacs, although these nests appeared less dense than those used by
penultimate instars for molting .) We tested the nests of penultimate females for
possible stimulatory value by placing adult males in the vacated cages of such
females . Seven of 20 males tested showed courtship after contacting the nest . This
was not significantly different from the response level (6/ 10) shown by these
males to the vacated cages of adult females (G = 0 .688) . The construction of nests
with a sex pheromone bound to the silk is a behavior not reported before in
subadult lycosids, although it is well known in other families of wandering spiders
(Tietjen and Rovner 1982 ; Pollard et al . 1987) . The presence of female sex
pheromone in penultimate female L . longitarsis also was suggested by the
attempts of four out of ten adult males to copulate with freshly killed penultimate
females .

We thank the Organization for Tropical Studies for making their facilities at
La Selva available to us . Charles D. Dondale and Allen R. Brady were kind
enough to provide taxonomic assistance . Robert B . Suter and William J . Tietjen

Lycosa longitarsis Lycosa tristani

Dragline Treatment Court Follow Court Follow

Female Untreated 7 7 9 10
Female 1-day old 2 3 4 5*
Female Water spray 5 8 10 7
Female Underwater 6 8
Female Ethanol spray 2 3 7 8
Female Hexane spray 1* 1** 1***
Male Untreated 0** 0**
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suggested improvements in the manuscript. This study was supported by a grant
from the Ohio University Research Committee to the junior author .

LITERATURE CITED

Bristowe, W. S. and G. H. Locket. 1926 . The courtship of British lycosid spiders and its probable
significance . Proc. Zool . Soc . London, 1926 :317-347 .

Dondale, C. D. and B. M. Hegdekar. 1973. The contact sex pheromone of Pardosa lapidicina
Emerton (Araneida : Lycosidae) . Canadian J . Zool ., 51 :400-401 .

Engelhardt, W. 1964 . Die mitteleuropaischen Arten der Gattung Trochosa C . L. Koch, 1848 (Araneae,
Lycosidae) . Z. Morph. Okol . Tiere, 54 :219-392.

Pollard, S . D., A . M. MacNab and R . R . Jackson. 1987 . Communication with chemicals : pheromones
and spiders . Pp. 133-141, In Ecophysiology of Spiders (W. Nentwig, ed .) . Springer-Verlag, New
York .

Richter, C . J . J ., H . C . J . Stolting and L . Vlijm. 1971 . Silk production in adult females of the wolf
spider Pardosa amentata (Lycosidae, Araneae) . J . Zool ., London, 165 :285-290 .

Roland, C . and J . S . Rovner . 1983 . Chemical and vibratory communication in the aquatic pisaurid
spider Dolomedes triton . J . Arachnol ., 11 :77-85 .

Tietjen, W. J . 1977 . Dragline-following by male lycosid spiders . Psyche, 84 :165-178 .
Tietjen, W. J . 1979 . Is the sex pheromone of Lycosa rabida (Araneae : Lycosidae) deposited on a

substratum? J . Arachnol ., 6 :207-212 .
Tietjen, W. J. and J . S. Rovner . 1980 . Trail-following behaviour in two species of wolf spiders :

sensory and etho-ecological concomitants . Anim . Behav ., 28 :735-741 .
Tietjen, W. J . and J . S. Rovner . 1982 . Chemical communication in lycosids and other spiders . Pp .

249-279, In Spider Communication : Mechanisms and Ecological Significance (P . N. Witt and J . S .
Rovner, eds .) . Princeton University Press, Princeton .

Renee Lizotte and Jerome S . Rovner, Department of Zoological Sciences, Ohio
University, Athens, Ohio 45701 USA .

Manuscript received August 1988, revised September 1988 .

DESCRIPTION OF THE MALE OF ARANEUS COCHISE
(ARANEAE, ARANEIDAE)

Levi (1973) described Araneus cochise from a single female collected at the
Southwestern Research Station in the Chiricahua Mountains of Arizona . The
species was placed in the Araneus sturmi group . The A. pegnia and A. sturmi
groups include most of the small species of Araneus . Recently A. cochise was
recorded from Texas (Agnew et al . 1985) based on some females swept from
Juniperus ashei Buchholz near Stephenville in 1982 . More extensive collecting the
following spring yielded a larger series including males of Araneus cochise which
are described here for the first time .

The collection area consists of J. ashei and other shrubs in a landscape of
rocky hillsides. This habitat is located in the western section of the Cross Timbers
region of Texas (elevation = 399 m) . The region grades from open grass savannah


