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ABSTRAC T

Cupiennius salei Keys . was collected in the highlands of central Guatemala near Coban (departa-

mento Alta Verapaz) . It was found mostly on agaves and on banana plants in coffee plantations near

the tropical rain forest . The favorite retreat is at the base of agaves and behind the trough-shaped basa l

parts of banana leaf sheaths . Showing pronounced rhythmicity in its diurnal locomotor activity, the

spider leaves its retreat after dusk to hunt ; cockroaches and earwigs were the animals most frequentl y

preyed upon . Included is an account of recent research on this species and of the geographic range an d

taxonomic placements assigned to it in the literature .

INTRODUCTIO N

Cupiennius salei Keys . has attained great significance in many aspects of spide r

research . We know many details about its reproductive and prey catching behavio r
(Melchers 1963, 1964, 1967), the fine structure of its cuticle (Barth 1969, 1970, 1973) ,

the biochemistry of its hemocyanin and muscle metabolism (Loewe, Linzen an d
Stackelberg 1970, Loewe and Linzen 1975, Linzen, Angersback, Loewe, Markl an d
Schmid 1977, Linzen and Gallowitz 1975), the fine structure of its hemocytes an d

Malpighian tubules (Seitz 1975, 1976), and its embryology and development (Melcher s

1963, Seitz 1966, 1967, 1970, 1971) . In our own work we have used Cupiennius to stud y
strain detection in the exoskeleton by the slit sensilla and the role these organs play in

behavior . (Barth 1967, 1976, 1978, Barth and Bohnenberger 1978, Bohnenberger 1978 ,

Seyfarth 1978a, b) . It has been shown electrophysiologically in this species that the

Blumenthal tarsal organ is an odor chemoreceptor (Dumpert 1978) .

All these studies were done with offspring bred in the laboratory from animals foun d

in banana shipments of unknown origin (Melchers 1963) . There have been no reliabl e

descriptions of the habitat in which C. salei lives nor of its behavior in the field except a

few, general remarks like those of Vellard (1936) .



256

	

THE JOURNAL OF ARACHNOLOG Y

The growing importance of this species as a laboratory animal warranted a new effor t
to locate and observe C. salei in its natural environment . After reviewing the literatur e
Central America seemed to be the most promising area for a search . In March 1977 we
collected C. salei in Guatemala . The present paper deals with our field observations and
reviews previous reports in the literature on its range and various taxonomic assignments .

OBSERVATION S

Habitat .—The two areas (Finca Seacte and Finca Remedios) where we found C. salei
are located in the highlands of central Guatemala in plantations close to Cohan, th e
capital of the departamento Alta Verapaz (Fig . 1) . The elevation of these two places nea r
the neotropical rain forest is 700 and 800 m, respectively . The climate is that of the tierra
templada : average temperatures range from about 15°C to 20°C with highest readings
around May ; rainfall is heaviest between August and October, and the dry season last s
from November to about May ; the relative humidity is about 90% year round (Fig . 2) .

On these plantations banana plants (Musa sapientum var . prusna) are cultivated as
protective shade trees for young coffee plants . Typically C. salei lives on these banana
plants (Fig. 3) . More rarely we found it on agaves (Furcrea melanodonta and Sansevieria
sp .) . A few individuals were caught in the immediate vicinity of a finca house in crevice s
under a tin roof and among a pile of tiles . Young spiders were also found among decaying
banana leaves on the ground. Although we searched extensively both during the day and
at night we did not find a single individual within the rain forest proper .

Neither banana nor coffee plants, however, are sufficient guides to C . salei . We did no t
find it in the large banana plantations of the warmer lowlands (tierra caliente) of the
Southwest between Escuintla and San Jose (departamento Escuintla) nor in the hot an d
humid area around Flores in the northern lowlands of the Peten . We also searche d
unsuccessfully in coffee plantations (with banana plants) close to the Lago de Atitla n
(departamento Solola) and on the southern slope of the Volcan de Agua (departament o
Escuintla) . Likewise, we were unable to find any specimen in Puerto Rico in th e
Cordillera Central near Maricao or in the Luquillo Mountain Range . Both of these regions
belong to the same climatic zone as Alta Verapaz in Guatemala .

A common feature of the plants inhabited by Cupiennius salei is the fleshy ,
mechanically strong character of their leaves and, above all, the trough-like shape of thei r
basal parts, which provide shelters for the spiders . Here they sit prosoma down during the
daytime and much of the night (see below) without building any kind of a web . This also
applies to females carrying an egg sac . We never found any sort of spider-built retreat . On
banana plants the almost closed space formed by the sheaths of outer leaves of th e
pseudostem is the preferred hiding place (Fig . 3) . Here the spiders are protected fro m
direct exposure to sunshine as they are at the base of agaves . Even as late as 11 a .m . ,
when the air temperature had risen to 30°C, spiders in these retreats had their hairy
bodies still covered with dew . Some individuals always returned to the same retreat for u p
to one week, which was the longest period of time we were able to observe at any on e
location . Others had left their original plants after only one night .

Figure 4 shows the number and distribution of individuals found in the coffee planta-
tion of Finca Remedios close to Tucuru (Fig . 1) . We counted 50 individuals in a sampl e
area of 2,750 m 2 with a total of 131 banana plants . With one exception the 1 4
individuals found in the leaf litter on the ground were young spiders with a leg span of 6
cm or less, i .e . younger than the eighth moulting stage (Melchers 1963) . As a rule the



BARTH AND SEYFARTH-CUPIENNIUS SALEI IN GUATEMALA

	

25 7

700-

E
E 500-

J

-, U 20-

LL
v v Z
>- w

	

- Q 300-
1- cc cc
_0 100-
_ 15- -J

	

-
D cc

w
80

w

	

- 00 100 -

¢ I 2

60- 10- o

Figs. 1-2 .-Habitat of Cupiennius salei Keys . in Guatemala, Central America : 1, location of Finca
Seacte and Finca Remedios in the departamento Alta Verapaz ; 2, climate of habitat shown by
monthly averages of temperature, relative atmospheric humidity, and rainfall . Humidity and tempera -
ture values were measured for Finca Seacte in 1975/76, whereas the rainfall data were taken at Finc a
Remedios and are means for the period from 1972 to 1976.
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Fig. 3 .-Habitat of Cupiennius salei Keys . : Finca Remedios, Alta Verapaz ; pseudostems of banana
plants within coffee plantation with typical retreats behind leaf sheaths (arrows) .

larger stages sat on the pseudostem of the banana plant not more than 1 m above th e
ground . This corresponds to the observed locations of the retreats behind leaves .
Generally we found just one subadult animal at any one time on small agaves and smal l
banana plants, but up to three or four spiders on large plants, usually with one adul t
among them .

The animals closely match the pattern and coloration given by Melchers (1963), wit h
the exception that adult females tend to be somewhat darker . Since May 1977 we have
successfully bred spiders caught in Guatemala with specimens of our original laboratory -
raised stock .

Diurnal Rhythmicity .—Cupiennius salei has a pronounced diurnal locomotor rhythm
(Seyfarth, in prep .) . During daytime it is not seen outside its retreat, except occasionally
in the very early morning hours . It hunts at night . The onset of locomotor activity is ver y
abrupt . After sunset, at light intensities of about 20 Lux (measured with a calibrated light
meter), C. salei turns around so that its prosoma points upwards . It remains motionless in
this position above its retreat for about half an hour until it is completely dark to th e
human eye (illumination level below 0 .1 Lux) . Then the spider starts moving slowly up a
leaf to wait for prey . This sequence of events is typical and stereotyped and was seen i n
many individuals . The time of return to the retreat varies, some spiders being back afte r
three or four hours, others much later . In no case did C. salei return immediately after a
catch . Instead they fed on their prey wherever they had caught it .

Prey .—The onset of hunting activity in C. salei after dusk coincides with the firs t
appearance of a number of potential prey insects like cockroaches, earwigs, flies, crickets,
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grasshoppers, and moths . Cupiennius salei was seen with specimens of all these insect s
between its chelicerae, but cockroaches were the prevalent prey in the area studied at tha t
time of the year (March) . They were identified as Epilampra maya Rehn and Panchlora
sp ., most likely alcolhua S .&Z . (Blaberidae), as Ischnoptera rufa DeGeer and Ischnoptera
sp ., close to tolteca Saussure (Blattellidae) . The earwigs preyed upon were Doru
taeniatum Dohrn (Forficulidae) .

The pronounced restriction of hunting activity to the dark period underlines the
importance of mechanical signals for prey identification and localization by C. salei. Pre y
is not actively pursued . In general the spider waits motionless until its victim comes with -
in range of a quick and precise jump . It is well known that both air movements an d
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Table 1 .-Summary of reports on Cupiennius salei Keys ., including synonymies, taxonomic assign-
ments, and geographic range . Only such sources listed which state or imply that specimens were newl y
collected . Therefore accounts such as Comstock (1912), Mello-Leitao (1936), Bonnet (1945), and Lev i
et al. (1968) not included here. An asterisk (*) indicates family assignment used for the first time .

BINOMIAL FAMILY ORIGIN AUTHO R

1 . Ctenus * Ctenoidae South America Keyserling (1877 )
salei n .sp. Mexico (Veracruz )

2. Phoneutria * Ctenidae Mexico Karsch (1879 )
oculifer n .sp.

3 . Cupiennius * Clubionidae Guatemala Simon (1891, 1897 )
oculatus n.sp .

4 . Ctenus Ctenidae Guatemala (Salinas O. P:Cambridge (1892 )
mordicus n .sp . de Nueve Cerros)

5 . Ctenus "Cteniform" Guatemala, South F .O .P .-Cambridge (1897 )
salei Keys . America, Mexico
Cupiennius
oculatus Simo n

6 . Cupiennius * Pisauridae Mexico, Guatemala, F.O .P.-Cambridge (1901 )
sallei Keys . Honduras, Cost a

Rica, Panam a
7 . Cupiennius Ctenidae Florida Banks (1904 )

sallei Keys . (Lake Worth)
8 . Cupiennius Pisauridae Costa Rica Banks (1909 )

sallei Keys . (Surubres, 250 m)
9 . Cupiennius Pisauridae Brasil (Para) Strand (1910 )

sallei Keys . Rio Hondo (? )
= Phoneutria

oculifera Karsch
10 . Cupiennius Ctenidae Panama Petrunkevitch (1925 )

sallei Keys .
11 . Cupiennius Pisauridae Mexico (Veracruz) Roewer (1933 )

sallei Keys .
12. Cupiennius Ctenidae Panama (Barro Chickering (1936 )

sallei Keys . Colorado Island)
13 . Cupiennius Pisauridae Guatemala Schmidt (1954 )

sallei Keys .
14 . Cupiennius * Lycosidae Laboratory-bred Homann (1971 )

salei Keys .

substrate-carried vibrations caused by potential prey are the signals decisive for pre y
detection. Measurements with a capacitive transducer probe show that vibration signal s
caused by prey and carried across an agave leaf remain strong enough to be detected by a

Cupiennius sitting at least 20 cm away from the vibration source . Comparable results ar e

expected with the banana pseudostem. The frequency power spectrum contained in such
natural vibrations is characterized by low frequencies with a maximum below 30 H z

(Barth, in prep .) .
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DISCUSSIO N

Apparently the chief climatic requirements of C. salei are moderate daytime tempera-
tures (approximately 25°C) and a high degree of humidity (see also Melchers 1963a) .
Both conditions prevail in the observed, typical retreats behind leaves of banana stems o r

at the base of agaves . Concurrently these plants are a substrate for prey catching .
Cupiennius salei hunts at night, thus again behaviorally avoiding the heat extremes . Acto-
graph measurements as well show that it restricts its locomotor activity to the dark perio d
of the day (Seyfarth, in prep .) . We therefore assume that normally also searching fo r
sexual partners, mating, and moulting take place during the night . Although we did no t
find C. salei in the tropical rain forest adjoining the plantations, we do not exlcude th e
possibility that the species inhabits suitable forest plants like epiphytic bromeliads . Ob-
viously C. salei did not evolve in plantations and in fact Chickering (1936) reports it a s
occurring in the forests of Barro Colorado Island, Panama .

Table 1 summarizes previous reports on the origins and range of C . salei . The finding s
in Mexico, Guatemala, Costa Rica, and Panama are comparatively well documented, bu t
characterizations of the various habitats are lacking in all cases . The report of a
Cupiennius found in Florida (Banks, 1904) is apparently based on a single specimen ; mos t
of the Cupiennius in the Harvard collection were found in fruit stores of the eastern USA ,
i .e . were introduced to the USA in fruit shipments from abroad. We conclude that C. sale i
lives throughout Central America, possibly including some Caribbean islands, but is un-
likely to occur in the continental USA or South America (pers . comm . with local arach-
nologists) .

There is also no general agreement on the systematic position of C. salei . In order t o
stimulate taxonomic work with this widely used laboratory spider, we have also include d
in Table 1 the variety of names and taxonomic assignments given to the species . Although
we presently do not contribute new data to the controversy of the systematic position o f
Cupiennius we particularily want to draw attention to the work of Homann (1961, 1966 ,
1971, 1975), who has included C. salei in his comparative studies . According to Homann
the Lycosidae, Pisauridae, and Ctenidae cannot be separated from each other as families .
In a way this statement mirrors the fact that in the previous literature all three familie s
are offered for Cupiennius . Homann considers them subfamilies (Lycosinae, Pisaurinae ,
Cteninae) of the Lycosidae . Among several arguments he stresses similarities of eye
anatomy and ontogeny . All the above "lycosids" have three pairs of secondary eyes wit h
a grate-shaped tapetum and rhabdoms arranged in rows .
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