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ABSTRACT. Two allopatric species of Coryphasia (Araneae: Salticidae), both described for the first
time in this study, have been found associated with Bromeliaceae in distinct phytophysiognomies (e.g.,
inselbergs, highland forests and restingas) from southeastern Brazil. In this study, we investigated whether
these salticids were associated specifically with bromeliads, and whether they used bromeliads of different
species and sizes in distinct geographic regions. The Coryphasia species were rarely found outside bro-
meliads, occupied larger bromeliad species among those available, and were generally more frequent on
bromeliads in open areas, such as inselbergs on mountain tops. The two Coryphasia species were observed
submerging in phytotelmata, possibly as an anti-predatory behavior. The patterns of spatial and micro-
spatial distribution and the submergence behavior of these species were similar to those of other bromeliad-
dwelling salticids, which suggests a convergence among spiders that live on bromeliads.

Keywords:  Animal-plant interactions, Bromeliaceae, spider, specific association, submergence behavior,
phytotelmata

Plants of the family Bromeliaceae are al- ticular plants, especially the Bromeliaceae and
most exclusively neotropical and are frequent- Musaceae, on which they hide during the day
ly inhabited by a large variety of aquatic and and prey, mate, and molt during the night
terrestrial arthropods (Benzing 2000). Some (Barth et al. 1988b). Cupiennius salei (Key-
spiders are specifically associated with bro- serling 1877) lives in close association with
meliads in South and Central America, and some bromeliad species (Barth & Seyfarth
use these plants as foraging and mating sites, 1979; Barth et al. 1988b), and uses vibratory
nurseries, and shelter against predation and signals to communicate during courtship on
climatic extremities (Barth et al. 1988ab; the host plant (Barth et al. 1988a; Baurecht &
Baurecht & Barth 1992; Dias et al. 2000; Ros-  Barth 1992). Pachistopelma rufonigrum Po-
sa-Feres et al. 2000; Santos et al. 2002; Dias  cock 1901 (Theraphosidae) is also strictly as-
& Brescovit 2003, 2004; Romero & Vascon-  sociated with the tank-bromeliad Hohenbergia
cellos-Neto 2004, 2005a,b,c; Romero 2006). ramageana Mez. in northeastern Brazil, and
All known species of neotropical wandering probably uses these plants as a shelter against
spiders of the genus Cupiennius (Ctenidae), the high temperatures of the sandy soil and as
for example, are closely associated with par- nurseries (Dias et al. 2000; Santos et al. 2002;

Dias & Brescovit 2003, 2004).
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ham & Peckham 1894) inhabits exclusively
Bromelia balansae Mez., a terrestrial brome-
liad that does not accumulate rain water, in
several regions of Brazil, Paraguay and Boliv-
ia (Rossa-Feres et al. 2000; Romero & Vas-
concellos-Neto 2005a,b,c; Romero 2006). The
entire life cycle of this species, including
courtship behavior, mating, oviposition, and
the population recruitment of immatures, oc-
curs on this plant (Rossa-Feres et al. 2000;
Romero & Vasconcellos-Neto 2005b). Where-
as the leaves are used as foraging and mating
sites, the base of the rosettes serves as a shel-
ter and resting site, and the center of the bro-
meliads is used as a nursery (Romero & Vas-
concellos-Neto 2005a,c). Eustiromastix nativo
Santos & Romero 2004, and undescribed spe-
cies of Psecas and Uspachus are also strictly
associated with tank-bromeliads in southeast-
ern and northeastern Brazil (Romero 2006),
and probably use bromeliads as shelters
against predators and high temperatures, as
well as foraging and egg laying sites (Romero
& Vasconcellos-Neto 2004). Eustiromastix
nativo inhabits the larger bromeliads among
those available, which suggests that this spe-
cies may assess the physical state of its mi-
crohabitats (Romero & Vasconcellos-Neto
2004).

Two undescribed Coryphasia species have
been found inhabiting some bromeliad species
on mountain tops (inselbergs) and in highland
forests and restingas (a sandy soil forest, com-
mon at the Brazilian coast) in distinct geo-
graphic regions of southeastern Brazil. These
species are described and illustrated here for
the first time, along with several details of
their natural history. To understand the spider-
plant relationships of these species, we ad-
dressed the following questions: 1) Are these
Coryphasia species strictly associated with
bromeliads? 2) Do these spiders occur more
on bromeliads of larger size? and 3) Do these
spiders inhabit all of the available bromeliad
species with the same frequency? Addition-
ally, anti-predatory behavior of these salticids
are described.

METHODS

This study was done at four localities in
southeastern Brazil: at a rocky, open site (in-
selberg) on a mountain top (elevation ~1900
m) and in an adjacent Atlantic rain forest near
the town of Monte Verde (22°51'S, 46°20'W),
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in Minas Gerais state, from August to October
2003, and in December 2004 and April 2005;
on an inselberg of Sugar Loaf mountain (Pio
de Actcar, 22°57'S, 43°09'W), in Rio de Ja-
neiro city, Rio de Janeiro state, from April to
May 2004, and in a restinga (i.e., plant com-
munities on sandy soil close to the shore, Lac-
erda et al. 1984) in the Ilha do Cardoso State
Park (Parque Estadual da Ilha do Cardoso,
25°03'S, 47°53'W), an island located on the
coast of Sdo Paulo state, in April 2005. Ad-
ditional observations were done in a tropical,
semideciduous forest (elevation ~1000 m) in
the Ecological Reserve of the Serra do Japi
(23°11’S, 46°52’W), Jundiai city, Sao Paulo
state.

In Monte Verde, the bromeliads Aechmea
distichantha Lem., Nidularium innocentii
Lem. and Vriesea bituminosa Wawra were
very common in the forest understory and
were similar in leaf length and number of
leaves (Table 1), although the first of these has
a uniquely lithophytic habit, inhabits open ar-
eas of granitic rock in inselbergs, and has con-
spicuous spines along the leaf edges. In Rio
de Janeiro, the bromeliad species found were
Alcantarea glaziouana (Lemaire) Leme and
Neoregelia cruenta (R.Graham) L.B.Smith,
both of which inhabited only open areas of the
granitic rocks on the inselberg (absent in for-
est), although only the latter had spines at
their leaf edges. At Ilha do Cardoso, the bro-
meliad species found were Quesnelia arvensis
(Vell.) Mez, Aechmea nudicaulis (L.) Griseb.
and Vriesea carinata Wawra, and all occurred
in shady environments (restinga understory);
the first two species bore small spines and the
latter had no spines along the leaf margins. In
the Serra do Japi, the only terrestrial brome-
liad encountered was Bromelia antiacantha;
this species was the only one of all the bro-
meliads that did not form phytotelmata (i.e.,
tank that hold rain water).

Two salticid species were collected on these
bromeliad species, Coryphasia monteverde, a
new species from Monte Verde and Serra do
Japi, and Coryphasia cardoso, new species
from Rio de Janeiro and Ilha do Cardoso.
Both species are certainly members of the ge-
nus Coryphasia, which can be distinguished
from other members of the subfamily Eu-
ophryinae by the presence of a bifid tooth on
the posterior margin of the chelicerae, a lateral
process on the endites (Figs. 1, 2), and the
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Table 1..—Mean (% 1 SE in cm) of leaf length (LL), leaf base breadth (LB) and number of leaves (NL)
for each bromeliad species at Monte Verde, Rio de Janeiro and Ilha do Cardoso. N = number of plants
measured. Different letters indicate significant differences (£ < 0.05, ANOVA/Tukey post hoc test for
data from Monte Verde and Ilha do Cardoso, and Student z-test for data from Rio de Janeiro).

Bromeliad species LL LB NL N

Monte Verde

Aechmea distichantha 2976 £ 2.06 a 395 £ 023 a 2335 = 131 a 18

Nidularium innocentii 36.03 = 1.54 a 3.62 £ 0.18 a 21.33 = 1.16 a 16

Vriesea bituminosa 36.53 £ 355 a 747 £ 033 b 19.12 £ 1.33 a 17
Rio de Janeiro

Alcantarea glaziouana 33.89 = 0.90 a 10.0 £ 0.18 a 25.07 £ 1.12 a 81

Neoregelia cruenta espinhos 20.12 £ 101 b 7.04 =024 b 16.64 = 0.93 b 25
Ilha do Cardoso

Vriesea carinata 65.00 £ 4.86 a 6.80 £ 022 a 2470 £ 1.53 a 10

Quesnelia arvensis 40.60 = 2.00 b 6.02 = 0200b 26.30 = 2.22 a 10

Aechmea nudicaulis 4440 = 270 b 527 £ 0.18 ¢ 6.80 £ 025 b 10

male palpus without apical sculpturing on the
embolus (Edwards et al. 2005). So far this ge-
nus contains eight species, all described from
Brazil (Platnick 2006). After comparing the
material collected in this study with recent il-
lustrations of all species of the genus (Galiano
1963; Baunab Vianna 1986; Rinaldi & Avelino
2000; Edwards et al. 2005), we concluded that
both species were unknown to science, and
have therefore described them here. The de-
scription format follows that of Santos &
Romero (2004), with all of the measurements
in mm. The material examined was deposited
in the spider collection of the Instituto Butan-
tan, Sdo Paulo, Brazil (IBSP, curator A.D.
Brescovit).

We investigated whether the Coryphasia
spp. were strictly associated with bromeliads
or whether they also occurred on other plants.
For this, we inspected the leaves (underside
and upper side) and stems of herbaceous
plants and shrubs (non-bromeliads) with a to-
tal height of up to 1.7 m; the branches and
trunks of taller plants were inspected at a
height of up to 1.7 m. The inspections were
done between 9:00 h and 16:00 h. Similar
methods have been used in other studies
(Romero & Vasconcellos-Neto 2004, 2005a).
At Monte Verde, plants from the forest (n =
633) and from the mountain top (n 529)
were inspected along two random 150 m X 5
m transects (one per site). We also inspected

\ Figures 1-2.—Coryphasia spp., chelicerae, endites and labium, ventral view. 1. C. monteverde new
. species; 2. C. cardoso new species. Scale bars = 0.5 mm.
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the non-bromeliaceous plants on the inselberg
at Rio de Janeiro (n = 500) and in the restinga
at Ilha do Cardoso (n = 320) along randomly
located transects of 150 m X 5 m and 70 m
X 10 m, respectively (one per site).

To determine whether the Coryphasia spp.
inhabited larger plants, as do other bromeliad-
dwelling jumping spiders (Romero & Vascon-
cellos-Neto 2004, 2005a,b), we sampled the
first 70 rosettes of Ae. distichantha found, 40
of them unoccupied and 30 occupied by Cor-
vphasia monteverde on the mountain top at
Monte Verde. The same was done for C. car-
doso at Rio de Janeiro, using 81 rosettes of A.
glaziouana (40 unoccupied and 41 occupied
by this species). We did not evaluate the pref-
erence of C. cardoso for bromeliads of differ-
ent sizes at [lha do Cardoso. The size (surface
area) of each rosette of Ae. distichantha was
estimated as the product of the width (at the
base) X length of a leaf from the median layer
(node) multiplied by 0.5, since the leaves of
this species have a roughly triangular shape.
The surface area of A. glaziouana was esti-
mated using the same procedure but, since the
leaves of this bromeliad have a rectangular
shape, the product of the length X width was
not multiplied by 0.5. The leaf area of each
rosette was multiplied by the total number of
green leaves so as to obtain an approximation
of the total plant surface area. Only the bro-
meliads Ae. distichantha and A. glaziouana
were used in these analyses because they were
the most abundant at Monte Verde and Rio de
Janeiro, respectively. The distribution of the
relative frequencies of the rosette size classes
available and those occupied by Coryphasia
spp. were compared using the G-test in a con-
tingency table (Sokal & Rohlf 1995).

To determine which bromeliad species were
inhabited most by C. monteverde at Monte
Verde, we inspected the first 62 individuals of
Ae. distichantha, 111 of N. innocentii and 60
of V. bituminosa that were found in the forest,
in a plot of 150 m X 20 m, and the first 70
individuals of Ae. distichantha on the moun-
tain top, in a plot of 50 m X 30 m, to allow
comparison between habitats. We also deter-
mined which bromeliad species were used
most by C. cardoso in Rio de Janeiro by in-
specting the first 268 individuals of A. gla-
ziouana and 88 individuals of N. cruenta
available on the inselberg, in a piot of 150 m
X 20 m. The use of bromeliad species by C.
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cardoso at Ilha do Cardoso was assessed by
inspecting 166 individuals of Q. arvensis, 48
individuals of A. nudicaulis and 55 individu-
als of V. carinata available in the restinga,
along a 70 m X 10 m transect. For each bro-
meliad inspected, we recorded the absence/
presence of the spiders. Among the bromeli-
ads from Monte Verde forest and Ilha do
Cardoso, Ae. distichantha, V. bituminosa, Q.
arvensis and V. carinata showed terrestrial
and epiphytic habits, whereas N. innocentii
and A. nudicaulis were apparently only terres-
trial and epiphytic, respectively. However, we
examined only bromeliads that occurred on
the ground and epiphytes up to 1.5 m tall. The
bromeliads from Rio de Janeiro were all
ground-dwellers.

We compared the occupancy of the spiders
on different plant species by using a G-test.
To calculate an expected value for the ob-
served number of plants of a given bromeliad
species occupied by spiders, we multiplied the
proportion of occurrence (abundance) of this
bromeliad species by the total number of bro-
meliads occupied (of all bromeliad species).
This procedure was used because of the var-
iable abundance of plants of each bromeliad
species. The results were expressed as the per-
centage of bromeliads occupied [(number of
bromeliads occupied/total number of brome-
liads) X 100]. The P-values for multiple com-
parisons of the frequency of spiders on dit-
ferent bromeliad species (at Monte Verde)
were adjusted using the Bonferroni correction
(P = a/n = 0.05/3 = 0.017).

RESULTS

Coryphasia monteverde Santos & Romero
new species
Figs. 1, 3-7

Type material.—Male holotype from
Monte Verde, state of Minas Gerais, Brazil,
September 2003, G.Q. Romero coll., in IBSP
54541. Female paratype from the same local-
ity, 9 August 2003, G.Q. Romero coll., in
IBSP 54542.

Additional material examined.—BRA-
ZIL: Sdo Paulo: Jundiai, Serra do Japi, 26
June 2003, G.Q. Romero coll.,, 29 (IBSP
54543).

Etymology.—The species name is a noun
in apposition taken from the type locality.

Diagnosis.—Coryphasia  monieverde is
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Figures 3—12.—Coryphasia spp. 3-7. C. monteverde new species: 3. Male palp, ventral view; 4. Male
palp, lateral view; 5. Female epigynum, ventral view; 6. Female internal genitalia, dorsal view; 7. Female
internal genitalia, ventral view. 8-12. C. cardoso new species: 8. Male palp, ventral view; 9. Male palp,

lateral view; 10. Female epigynum, ventral view; 11. Female internal genitalia, dorsal view; 12. Female
internal genitalia, ventral view. Scale bars = 0.5 mm.
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