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the Malagasy giant chameleon or oustalet’s chame-
leon, Furcifer (= Chamaeleo) oustaleti (Mocquard, 1894) 
is a very large species (maximum length = 68.5 cm) that 
is endemic to Madagascar (leBerre et al. 2000, glaw and 
Vences 2007). it may be found in a wide variety of habi-
tats, most often among degraded areas and agricultural 
land and human settlements, but also occurs in undis-
turbed dry forest, montane savannah and, rarely, in tropi-
cal rainforest. its diet includes a variety of invertebrates, 
especially large insects (leBerre et al. 2000). 

little is known about the coccidian parasites of F. ous-
taleti. Brygoo (1963) reported endogenous stages of 
a gall-bladder eimerian from F. oustaleti which fit char-
acteristics of the genus Choleoeimeria (sensu Paperna et 
landsberg 1989) but, unfortunately, did not provide a for-
mal description. in addition, he (Brygoo 1963) provided 
information on an eimerian from F. oustaleti showing 
stages in intestinal epithelium but, again, did not provide 
a formal description. these have been variously referred 
to as Eimeria sp. 1 and Eimeria sp. 2 of Brygoo, 1963, 
respectively, on the coccidia of the World website (http://
www.biology.unm.edu/biology/coccidia/home.html). 
A figure of both unsporulated and sporulated oocysts of an 
unknown eimerian (possibly Choleoeimeria) from F. ous-
taleti was provided by Will (1975, fig. 2). Modrý et al. 
(2001a) described Eimeria worthi Modrý, Daszak, Volf, 
Veselý, Ball et Koudela, 2001 from a single F. oustaleti 
imported from Madagascar by a pet trader. Nothing else, 
to my knowledge, has been published on coccidia from 

this lizard. Herein i provide a description of a new species 
of Choleoeimeria from F. oustaleti.

MATERIALS AND METHODS
During February 1993, fresh faeces from three captive adult 

F. oustaleti chameleons housed in quarantine at the oklahoma 
city Zoological Park Herpetarium (ocZPH) in oklahoma city, 
oklahoma, were collected for examination of coccidia. these 
chameleons had originated from an unknown locality in Mada-
gascar. samples were placed in individual vials containing 2.5% 
(w/v) aqueous potassium dichromate (K2cr2o7) and examined 
for coccidia by light microscopy after flotation in Sheather’s 
sugar solution (specific gravity = 1.18). A single sample con-
tained fully sporulated oocysts and measurements were taken 
on 25 oocysts using a calibrated ocular micrometer and reported 
in micrometres (µm) as the means followed by the ranges in 
parentheses; photographs were taken using Nomarski interfer-
ence-contrast optics. oocysts were ~60 days old when meas-
ured and photographed. Descriptions of oocysts and sporocysts 
follow guidelines of Wilber et al. (1998) as follows: oocyst 
length (l) and width (W), their ranges and ratios (l/W), mi-
cropyle (M), oocyst residuum (or), polar granules (Pg), spo-
rocyst length (l) and width (W), their ranges and ratio (l/W), 
stieda body (sB), sub-stieda body (ssB), para-stieda body 
(PsB), sporocyst residuum (sr), sporozoites (sP), refractile 
bodies (rB), and nucleus (N). Voucher specimens of F. oustaleti 
were originally accessioned into the ocZPH as Nos. 5524-19, 
5766-23, and 5816-25. Phototypes of sporulated oocysts were 
accessioned into the United states National Parasite collection 
(UsNPc), Beltsville, Maryland, UsA. lizard taxonomy follows 
the tigr reptile database (Uetz 2011).
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car and housed at the oklahoma city Zoological Park Herpetarium, oklahoma county, oklahoma, UsA, was found to be passing an 
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RESULTS
one of three (33%) F. oustaleti was found to be passing 

oocysts of an undescribed species of Choleoeimeria. the 
description follows: 

Choleoeimeria fischeri sp. n.  Figs. 1–4
Description (based on 25 sporulated oocysts): oocyst 

shape cylindroidal; bilayered wall, ~1.0 thick, smooth 
outer layer ~0.5, inner layer ~0.5; l × W 30.3 × 16.8 
(28–34 × 15–18); l/W 1.8 (1.6–2.1). M and or absent; 
Pg present, often fragmented. sporocysts (sP) (n = 20) 
ellipsoidal, l × W 9.6 × 8.0 (9–10 × 7–9); l/W 1.2 (1.1–
1.3); smooth single-layered wall ~0.5 thick; sB, ssB and 
PsB absent; sr (n = 20) spherical or subspherical, 4.6 × 
4.2 (4–5 × 3–5) composed of 10–12 large globules. sP 
(n = 10) elongate, l × W 8.6 × 2.9 (8–10 × 2–3) in situ, 
lying along one side of sporocyst. Each sP with ellipsoi-
dal posterior rB (n = 10), 3.0 × 2.4 (2–3 × 2–3); single N 
slightly posterior to midpoint of body. 

t y p e  a n d  o n l y  h o s t :  Furcifer (= Chamaeleo) oustaleti 
(Mocquard), the Malagasy giant or oustalet’s chameleon 
(sauria: chamaeleonidae); adult female No. 5524-19, weight 
= 230 g. individual died of hepatitis on 18 August 1993.

t y p e  l o c a l i t y :  Madagascar, detailed locality unknown. 
s i t e  o f  i n f e c t i o n :  Unknown, probably gall bladder (tis-

sue samples were not available for histological examination). 
P r e v a l e n c e :  1 of 3 (33%) of the chameleons was found to 

be passing oocysts. 
s p o r u l a t i o n :  Endogenous. All oocysts were passed in the 

faeces fully sporulated. Prepatent and patent periods un-
known.

s p e c i m e n s  d e p o s i t e d :  Photosyntypes deposited as 
UsNPc 104878.

E t y m o l o g y :  The specific epithet is given in honour of Jo-
hann von Fischer (1850–1901), former Director of the Düs-
seldorf Zoo and the laboratorie d’Erpétologie in Montpelier, 
for his studies on chameleons (see Murphy 2005).

Remarks. oocysts of Choleoeimeria fischeri sp. n. 
can be easily distinguished from the only other coccid-

Figs. 1–3. Choleoeimeria fischeri sp. n., Nomarski interference-contrast photomicrographs of oocysts. Fig. 1. sporocyst residuum 
(sr). Fig. 2. sporocyst suture (ss). Fig. 3. oocyst wall (oW); polar granule (PG). Scale bar for all figures = 10 µm. 

 McAllister: New species of Choleoeimeria

Fig. 4. Choleoeimeria fischeri sp. n., composite line drawing of 
oocyst.
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ian (Eimeria worthi) previously described from F. ous-
taleti (Modrý et al. 2001a) as they are considerably larger 
(30.3 × 16.8 vs. 17.9 × 15.0 µm) and have a cylindrical 
(l/W = 1.8) vs. spherical shape (l/W = 1.2). However, 
oocysts and sporocysts of the new species are most simi-
lar to Choleoeimeria tilburyi from Jackson’s chameleon, 
Chamaeleo jacksonii from Kenya (Modrý et al. 2000) but 
possess a considerably smaller sporocyst l/W (1.2 [1.1–
1.3] vs. 1.5 [1.3–1.7]). interestingly, although Will (1975) 
did not provide measurements of the unnamed eimerian 
from F. oustaleti, the l/W of oocysts (calculated from 
his photomicrograph) averaged ~1.9 (1.8–2.0), which is 
within the range of the new species. in addition, the new 
species differs from other eimerians described by Modrý 
et al. (2000, 2001a, b) and Sloboda and Modrý (2006, see 
their table 1) from East African and Madagascar chamele-
ons. to my knowledge, no other lizard eimerian has been 
described with a combination of characters descriptive of 
the new species. 

DISCUSSION
the separate status of Choleoeimeria Paperna et 

landsberg, 1989, as a sister clade to the Eimeriidae was 
confirmed by phylogenetic analysis (small subunit rRNA 
gene) by Jirků et al. (2002). In addition, a taxonomic re-
vision of tetrasporocystic coccidia from chameleons was 

provided by Sloboda and Modrý (2006). In that report, 
these authors provided new combinations of taxa origi-
nally described as Eimeria spp. from various chameleons 
(Sloboda and Modrý 2006, table 1), and, subsequently 
their reclassification in the genus Choleoeimeria was 
3-fold as follows: (1) those species infecting the biliary 
epithelium, (2) those possessing cylindrical oocysts, and 
(3) those with sporocyst sutures. therefore, these appear 
to be distinct oocyst and sporocyst features of Choleoe-
imeria (see also Modrý and Jirků 2006) and, as such, the 
new species, which possesses all three features, is placed 
in this genus rather than Eimeria. However, some (Daszak 
et al. 2009) have not adopted this classification and sug-
gest that designation of a species to either genus requires 
examination of the endogenous stages or molecular stud-
ies. therefore, future studies on Choleoeimeria fischeri 
should involve histological examination of endogenous 
stages in the gall bladder epithelium and/or molecular 
analyses.
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