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Pentastomid parasites of the family Sebekidae Fain, 1961 in 
West African dwarf crocodiles Osteolaemus tetraspis Cope, 
1851 from the Congo, with a description of Alofia parva n. sp. 

J. RILEY1 and F. W. HUCHZERMEYER2 

ABSTRACT 

RILEY, J. & HUCHZERMEYER, F.W. 1995. Pentastomid parasites of the family Sebekidae Fain, 1961, 
in West African dwarf crocodiles Osteolaemus tetraspis Cope, 1851 from the Congo, with a descrip
tion of Alofia parva n. sp. Onderstepoort Journal of Veterinary Research, 62:151-162 

The lungs and viscera of 23 dwarf crocodiles ( Osteolaemus tetraspis) obtained from markets in Braz
zaville, were examined for pentastomid infection. Twenty-one animals were infected and harboured a 
total of 82 pentastomids, all belonging to the family Sebekidae and representing at least two genera 
and three species. Sebekia okavangoensis Riley & Huchzermeyer, was present in the body cavity and 
lungs; the other two species were restricted to the lungs. Alofia parva n. sp. (14 ~ ~; 1 0 d'd') was unusual 
in that the fulcrum supporting the anterior hooks carried a cowl-like extension. The remaining species, 
provisionally allocated to the genus Sebekia, could not be classified to the generic level with certainty. 

Keywords: Pentastomid parasites, Sebekidae, Sebekia okavangoensis, Alofia parva, dwarf croco-
diles, Osteolaemus tetraspis 

INTRODUCTION 

Three species of crocodilians are found in Africa and 
only one of these, the Nile crocodile, is really wide
spread (Neill 1971 ). The habitat of the West African 
dwarf crocodile, Osteolaemus tetraspis Cope, 1861 , 
is largely, if not exclusively, rainforest and its range 
overlaps with that of the Nile and African sharp-nosed 
crocodiles (Neill 1971 ). 

Five genera of pentastomids, four belonging to the 
family Sebekidae Fain, 1961 and one (Subtriquetra 
Sambon, 1922) to the family Subtriquetridae Fain, 
1961, are known to infect the respiratory tract of croc
odilians. The literature suggests that at least half of 
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the 21 extant species of these hosts harbour one or 
more species of pentastomids (Ri ley 1994). In Africa, 
five species infect the Nile crocodile, one from each 
of the genera Alofia Giglioli, 1922 and Leiperia Sam
bon, 1922 and the remainder from the genus Sebekia 
Sambon, 1922 (Sambon 1910; 1922; Rodhain & Vuyl
steke 1932; Fain 1961 ; Riley, Spratt & Winch 1990; 
Riley 1994; Riley & Huchzermeyer 1995). Nothing is 
known of the pentastomid fauna of the other two 
African crocodile species. 

In this paper we describe pentastomid material col
lected from the lungs of 23 dwarf crocodiles slaugh
tered at markets in Brazzaville, Congo. 

MATERIALS AND METHODS 

The lungs and viscera from African dwarf crocodiles, 
Osteolaemus tetraspis Cope, 1861, slaughtered at 
Mikalou and Ouenze markets in Brazzaville, Republic 
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of the Congo, were purchased and examined for par
asites and pathology, in cooperation with M. Agnagna 
of Wildlife Conservation Society (WCS) in Brazza
ville, during a 2-week visit by one of us (F.W.H.) . 
During this period, which spanned 1 0-24 May, 1993, 
viscera from 23 crocodiles were examined and 21 
harboured pentastomids in the lungs: two also had 
adults of Sebekia okavangoensis Riley & Huchzer
meyer (1995) in the body cavity (Table 1 ). Animals 
were numbered 1-23 in chronological order of receipt 
and numbers 17 and 22 were without pentastomids 
(Table 1 ). 

Examination of isolated lungs, which averaged 15 em 
in length, entailed making three deep longitudinal 
incisions with a razor blade into either the dorsal or 
ventral surface. They were then left for 2-5 min and 
any pentastomids which had migrated into the now 
gaping incisions, were collected. Five to ten trans
verse incisions were then made and the exercise 
repeated. Occasionally specimens were damaged by 
cutting, but nonetheless the method appeared to be 
effective in recovering intact pentastomids. Immedi
ately after collection, pentastomids were preserved 
in 70% alcohol for later detailed examination. 

Hooks were dissected from most of the large speci
mens for slide-mounting and the abdomens were 
preserved separately in alcohol. All other specimens 
were slide-mounted in Hoyer's Medium, either whole 
or decapitated, and the head was mounted under a 
second coverslip on the same slide as the abdomen. 
This permitted the head to be orientated so that the 
mouth and hooks were uppermost and subsequent 
gentle pressure on the coverslip caused these rela
tively rigid features to be flattened so that they could 
be measured. Mouths were observed, measured and 
drawn from specimens mounted ventral surface 
uppermost (Fig. 1 ). Hooks, buccal cadres and copu
latory spicules were measured according to the 
protocols outlined in Riley eta!. (1990) and in Fig. 1 
and 2. The length and width of mature eggs (i.e. con
taining fully mature, hooked, primary larvae and ori
ginating from the terminal part of the uterus) were 
measured. 

All slides were individually labelled and each bears 
the number of the animal from which it came (1 - 23) 
and a letter (a- n), indicating the chronological order 
of mounting of the specimen from individual batches 
of specimens (Table 1 ). All material is deposited in 
the Natural History Museum under the single acces
sion number BMNH (E) 1995-50. 

RESULTS 

The prevalence of infection was 91 %, but the mean 
intensity of infection was very low (total number of 
pentastomids recovered= 82; mean= 3,5; range= 
1-14) (Table 1 ). The majority of pentastomids in the 
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collection was small (5-7 mm) and only Sebekia oka
vangoensis, represented by just six intact speci
mens, could be recognized immediately by virtue of 
its relatively large size (14-23 mm). Relying princi
pally upon the comparative morphology of the hooks, 
mouth and copulatory spicules as diagnostic criteria, 
these few mature individuals of S. okavangoensis, 
previously recorded from the Nile crocodile in Botswa
na, were easily identified. Most pentastomids were lo
cated in the lung, but two crocodiles harboured adults 
of"S. okavangoensis in the body cavity (one carried 
a single specimen and one had three) (Table 1 ). 

A new species of Alofia, A. parva, possessed a typi
cally alofian, markedly U-shaped buccal cadre and 
smooth hooks (Fig. 1 A , C; 2B; 3C, D). However, the 
anterior pair of hooks could be retracted into a spi
nous, cowl-like extension of the fulcrum, an impor
tant diagnostic characteristic hitherto thought to be 
restricted to the recently described sebekiid genus, 
Selfia (Riley 1994). A. parva n. sp., was well repre
sented by adequate numbers of both sexes (9 o-o-; 
14 ~n 

Another species, provisionally ascribed to the genus 
Sebekia and represented in the final instar by just two 
gravid females, also had a novel combination of char
acteristics that were intermediate between Alofia, 
Selfia and Sebekia, although the shape of the buc
cal cadre (Fig. 1 D, E, F; 3F, G, H) effectively ruled 
out the first of these from serious consideration. 
However, in the absence of males we remain uncer
tain as to its taxonomic status, although it is clearly 
a new species. Paradoxically, a substantial popula
tion (22 individuals) of preadult pentastomids, all at 
approximately the same stage of development, and 
possessing simple hooks-the rear parts of which 
were protected by a small , smooth , cowl-like exten
sion to the fulcrum (Fig. 2C; 3G)-were provisional
ly diagnosed as juveniles of this species, mainly on 
the basis of hook and buccal-cadre morphology (Fig. 
1 E; 2C; 3G). Furthermore, we postulated that an
other batch of 21 "double-hooked" nymphs [each pos
sessed a long, spiky extension to the fulcrum over
laying each hook, giving it a doubled appearance 
(Fig. 2D; 3H)], represented an even earlier instar of 
this same species, again principally because of sim
ilarities in the buccal cadre (Fig. 1 F; 3H) . All nymphs 
of the family Sebekidae possess such hooks (South
well & Piliers 1929; Rodhain Vuylsteke 1932; Winch 
& Riley 1986; Riley eta!. 1990). 

Sebekia okavangoensis Riley & Huchzermeyer 
(1995) 

A total of seven fully adult specimens of this species 
was recovered [slide 2a was a female abdomen on
ly ; 2 ~ ~ from 10; 1 ~ from 16; 1 a- and 2 ~~ from 23 
(Table 1 )] and both sexes were immediately distin
guished by virtue of their being comparatively large, 
elongated and slender, with a gently tapered caudal 
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extremity terminating in a blunt point. Annuli could 
be counted with reasonable accuracy in wet-mounted 
specimens because a broad, elevated band of chlo
ride-cell-pore caps projected from the anterior half 
of each annulus (Riley & Huchzermeyer 1995). 
Hooks were equally distinctive in that the hook blade 
was long and strongly curved and sharply demar
cated from a prominent domed elevation which bore 
an estimated 14-17 rows of robust spines (Fig. 2A; 
3A). 

FEMALE 

[N = 5 intact females, together with part of the abdomen of another 
(diagnosis was confirmed by use of the criterion of egg dimen
sions-see below)] 

The characteristics of this species are presented in 
Table 2. Females attained a length of 23 mm with 93/ 
94 annuli, and although this was less than the type 
female (27 mm and 99 annuli, respectively), there 
was no statistically significant difference in hook and 
fulcrum dimensions between the present specimens 
and the type series [hook-length mean = 105,5 ± 4,5, 
blade 48,5 ± 2,8 contra mean = 107 ± 3,0, 49 ± 2,5; 
fulcrum 284 ± 24 contra 288 ± 2, respectively (Table 
2), Riley & Huchzermeyer 1995). Mouth dimensions 
could be measured in only one of the present speci
mens (Fig. 28) and, although this precluded statisti
cal comparison with the type series, these dimen
sions were virtually identical to the largest of the type 
females (Riley & Huchzermeyer 1995). 

The largest fully embryonated eggs in the terminal 
region of the uterus measured 102 ± 2 x 69 ± 1 ,8 ~m . 

J . RILEY & F.W. HUCHZERMEYER 

Since both slide-mounted specimens were ruptured, 
it was not easy to identify the terminal portion of the 
uterus precisely. 

MALE (N = 1) 

The single male, though shorter than the single type 
male (14 contra 23 mm) and with smaller hooks, pos
sessed fulcra and spicules that were virtually iden
tical (Fig. 3A) (Riley & Huchzermeyer 1995). Spi
cules, particularly, were very distinctive and could not 
easi ly be confused with those of any other Sebekia 
spp. (Fig. 38) (Riley eta/. 1990). In the present speci
men, the average dimensions of the two spicules 
were: 698 ~m overall length, the cowry-shell com
ponent was 450 ~m long and its width was 118 ~m 
(Fig . 38). 

Alofia parva n. sp. 

DESCRIPTION 

Diagnosis is based upon a holotype, eight paratype 
sexually mature males and one immature male, to
gether with 14 paratype females, all but one of which 
were gravid (Table 1 ). The hook and mouth dimen
sions of the single prepatent female and the imma
ture male were within the size range of that of ma
ture specimens and both were therefore considered 
representative of the ultimate instar. 

MALE (N = 9 mature and 1 immature) 

Very small, 4,5 (4,3- 5,0) mm long and 0,5-0,7 mm 
wide. Head strongly united with the abdomen and 

FIG. 1 Scale drawings of the oral cadres of the three species described in this study compiled through several depths of focus: in each 
the scale bar indicates the length of the cadre; the overall length is from the anterior tip of the cadre to the posterior limit of the 
pharynx; the maximum cadre width was also measured 

A. Alofia parva n. sp., holotype male (slide 1 g), showing the stirrup-shaped cadre with its peg-like extension into the pharynx 

Scale bar = 178 ~m 

B. Sebekia okavangoensis. Female (slide 1 Oa) showing the pear-shaped cadre, the sides and front of which are lightly armoured, 
with the delicate pharynx 

Scale bar= 320 ~m 

C. Alofia parva n. sp., a paratype female (slide 18a) showing a cadre with bowed sides with a striated flange rimming the struc
ture near to the pharynx. This feature appears to be limited to the females of this species 

Scale bar = 230 ~m 

D, E, F. Cadres of the three instars postulated to belong to a single species, tentatively identified as a Sebekia sp. 

D. From an adult female (slide 1 f) where a hollow U of chitin defines the anterior of the cadre and a solid crescent of chitin is 
found posteriorly. The latter is equipped with fenestrations which extend onto the pharynx 

Scale bar = 250 ~m 

E. The cadre of an immature female (slide 16e) is a less armoured version of D and, although the double sides of the cadre are 
evident, the ornamentations anteriorly and posteriorly are scarcely formed. A few fenestrations are present 

Scale bar = 210 ~m 

F. The cadre of a double-hooked nymph (slide 9b) which has the beginnings of a double-sided cadre and crescents front and 
back; no fenestrations are present in this instar 

Scale bar = 140 ~m 
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D 

FIG. 2 Scale drawings of the hooks of the three species described, compiled through varying depths of focus 

A . The short, squat posterior hook of a maleS. okavangoensis (slide 23a) showing the domed dorsal surface with its patch of 
prominent spines, and the spiny, finger-like extension to the fulcrum which is also covered in spines. Fulcra are shaded 

Scale bar = 86 IJm 

B. An anterior hook of a paratype female (slide 1 Oc; Fig. 30) of Alofia parva n. sp. showing the cowl bearing spines on its dorsal 
surface and the smooth, flat-topped hook with a blade that is bent through a right angle. The bend at the tip is typical of most 
Alofia spp.; male hooks have an identical morphology, but are smaller 

Scale bar= 79 IJm 

C. An anterior hook of the preadult female (slide 1 h) of a putative Sebekia sp. A very thinly chitin ized cowl extends from the 
fulcrum, the hook is flat-topped and the barb is smoothly curved. In both mature females the hooks are poorly aligned, but 
essentially identical 

Scale bar = 64 IJm 

D. The posterior hook of a double-hooked nymph (slide 5b) showing the spine overlying the smooth hook; the arrows indicate 
the overall-length measurement from the hook tip to the origin of the posterior apodeme 

Scale bar= 84 IJm 

possessing prominent frontal papillae. Abdomen dis
tinctly claviform, attaining its largest diameter over 
the anterior one third and gradually tapering poster
iorly to a rounded point. Despite the fact that in this 
species each annulus was demarcated anteriorly by 
a prominent single row of chloride cells projecting 5-

10 ~m above the surface of the cuticle, annuli could 
be counted only in the single immature specimen 
(specimen 12f); the estimated annulus number was 
59. Hooks were typical of Alofia spp., in that the long, 
slender blade was slightly bent at the tip, whereas 
at the base it was bent almost through a right angle 
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(Fig. 28; 3C). However, the whole blade was aligned 
along the long axis of the delicate and elongated 
shank so that the entire structure appeared more or 
less linear. Holotype hooks measured 61 ~min over
all length and the distance of the hook tip to the notch 
on the dorsal margin was 36 ~m: paratypes mean= 
67,3 ± 4,2 and 37,4 ± 3,6, respectively. Fulcra ap
peared long and slender (156 ± 13,3 ~m) when 
viewed from the lateral aspect, and those attached 
to the anterior hooks carried a spinose, cowl-like an
terior extension (Fig. 28). 

In a few specimens, where the long axis of the hook 
was oriented at right angles to the plane of the slide, 
five or six rows of spines could be discerned on the 
cowl, with up to ten spines in each row: posterior 
hooks were smooth and there was no corresponding 
extension to the fulcrum (Fig . 3C). The heavily chiti
nized mouth was U-shaped with a prominent peg-like 
extension projecting into the pharynx so that, when 
flattened under gentle coverslip pressure, the whole 
assembly resembled a stirrup. The anterior prongs 
sometimes converged, but the tips were always sep
arated by a gap of at least 15-25 ~m (Fig. 1 A; 3C). 
Prominent flanges, which may serve for the attach
ment of muscles, extended dorsally from the free 
ends of these prongs. It should be noted that the oral 
cadre, in particular, is a three-dimensional structure, 
bowed in the dorsoventral plane, which cannot be 
measured reliably without some flattening, but it is 
easily distorted by excessive pressure. 

The paired copulatory spicules were club-shaped 
and the edges of the open "cowry-shell" base united 
anteriorly to form a spatulate extension, the base of 
which was ornamented by small, ridged, scale-like 
rugosities (Fig. 3E). These were difficult to count, but 
up to ten rows may be present. The closed side of 
the cowry shell terminated anteriorly in a double
hooked collar. Overall length was 257 ± 11 ~m . the 
length of the cowry shell was 213 ± 13 and its width 
92 ± 5. The cirrus tip, which was very thinly chitinized 
and obscured in most specimens, could occasion
ally be seen as a delicate hollow needle of chitin 
folded over to form a minute hook. 

FEMALE (N = 14) 

Females possess a stouter and more massive body 
than males, attaining a maximum length of 7,5 mm 
(x = 6,2) . The head (diameter at base = approximate
ly 0,5 mm) merges smoothly with the abdomen which 
is swollen anteriorly and attains a maximum diame
ter of about 1,1 mm. The posterior half of the body 
is of uniform diameter and the caudal extremity is very 
bluntly rounded, although in most specimens it is not 
swollen into a bulb. Annulus number, which could be 
estimated in only one specimen (12g), was 65. Hooks 
and fulcra slightly larger than those of the male, but 
otherwise identical to them, and the spinous cowl as
sociated only with the anterior hooks (Fig. 3D). Simi-

J. RILEY & F.W. HUCHZERMEYER 

larly, the mouth was bigger, as was the gap between 
the anterior prongs (20- 30 ~m) (Fig. 1 C). The pos
terior margin of the cadre was flared by a U-shaped 
rim of chitin furnished with delicate radiating striations 
(Fig . 1 C), a feature which was not apparent in males 
(Fig. 1 A; 3C). Undistorted eggs, located in the ter
minal coils of the vagina and containing fully devel
oped larvae, measured 93 ± 3,5 x 66,5 ± 2,3 ~m. 

Sebekia sp.? 

The remaining new species was left unnamed be
cause in the adult form it was represented by only 
two mature individuals, both gravid females (one was 
punctured, with the result that most of the uterus was 
missing). The singular combination of hook and oral
cadre characteristics possessed by this species, ef
fectively meant that, in the absence of mature males, 
it was not possible to ascribe this species with cer
tainty to any of the existing sebeki id genera. Addition
ally, 21 preadult specimens of indeterminable sex
all with very thinly chitinized , del icate hooks and 
buccal cadres, together with 21 nymphs, each carry
ing accessory spines over each hook, giving them a 
doubled appearance-were, for the reasons already 
expounded, also thought to belong to th is species. 

FEMALE (N = 2) 

The intact, slide-mounted female (1f) was distinctly 
claviform, measuring 12 mm in length and 1,6 mm 
at maximum width which occurred in the anterior 
quarter of the abdomen. Before the head was remov
ed, 56 annul i could be estimated on a wet-mounted 
specimen. The remainder of the abdomen tapered 
gradually and the caudal extremity tapered more ab
ruptly to form a bluntly rounded tip (NB: The other 
specimen was punctured); chloride-cell-pore caps 
were not visible in cleared specimens. Hooks, which 
were small , delicate and smooth, most resembled 
those of Alofia spp., except that the blade was not 
quite so angular and its base was not bent through 
a right angle, but was more smoothly curved. Unfor
tunately, in both specimens hooks were not orien
tated optimally and hook dimensions could only be 
estimated at 60 ~m in length and the blade was about 
38 ~m from its tip to the notch on the dorsal margin. 
Fulcra associated with both hooks were equipped 
with a very thin, cowl-like extension into which hooks 
could retract; this was more robust and prominent 
on anterior fulcra and devoid of ornamentation. The 
oral cadre was distinctive and it was this character 
which was thought to preclude a close relationship 
with Alofia spp., and suggested that these females, 
together with the two groups of immature specimens 
described below, were part of a developmental se
ries. The cadre was ovoid with bowed "double" sides. 
Focusing through the cadre showed that, anteriorly, 
a hollow, inverted "U" of chitin formed a bridge while, 
posteriorly, a similarly shaped, but solid, more cres
centic segment of chitin constituted the front part of 
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the pharynx: this was equipped with rows of irregu
lar fenestrations which continued deep into the phar
ynx (Fig. 1 D; 3F). Fully embryonated eggs in the ter
minal uterus measured, on average, 92,3 ± 3,5 x 66,3 
± 2,3 ~m . 

PREADULTS (N = 22) 

The postulated preadults of the above species, pres
ent in low numbers in nine hosts (Table 1 ), were sex
ually immature but preadult, in that their hooks were 
single, smooth and thinly chitinized. However, one 
specimen (no. 1 h) was diagnosed as an immature 
female because sperm was visible in the spermathe
ca. The hooks of this specimen measured 64 ~m in 
length and the notch on the dorsal surface was poorly 
defined (Fig. 3G). These hooks were intermediate in 
their state of development between the mature fe
males and the remaining 20 preadults (Table 2). No 
members of this cohort had hooks with the doubled 
appearance typical of the earlier instars of nymphal 
sebekiids (see below and Discussion). Accurate 
measurement of hooks, fulcra and mouths was diffi
cult because these features, with the single excep-
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tion of the postulated immature female specimen 
(slide 1 h), were exceedingly thinly chitinized and fre
quently deformed by slide-mounting. Most fulcra 
were excessively bowed (by muscle contraction?) 
and were not measured; only those that were rela
tively straight are included in Table 2. The cowl-like 
extension to the fulcrum folded to form a peak in 
some specimens (e.g. slides 15b and f) although the 
significance of this is unclear. It was as though all of 
these specimens had just emerged from ecdysis, al
though statistically this was highly improbable. 

NYMPHAL SP. (N = 21) 

The remaining population, found in low numbers in 
13 hosts (Table 1 ), was represented only by earlier 
nymphal forms which, as far as could be determined, 
were all at approximately the same stage of develop
ment. Nymphs were distinctly claviform, being wid
est in the anterior one third and, posteriorly, taper
ing smoothly to a bluntly pointed tail. There was no 
significant development of sexual organs, nor could 
the male sexual opening be reliably identified, with 
the result that the sexes could not be differentiated. 

FIG. 3 Micrographs of distinctive features of the three species of pentastomids described in this paper 

A , B. The entire cephalothorax with detail of a copulatory spicule of the single male of S. okavangoensis (slide 23a) 

A. The highly characteristic shape of the oral cadre mirrors that of the female (cf. Fig. 1 B), and the domes on the dorsal sur
faces of the hooks carry patches of spines 

Scale bar = 500 ~m 

B. The copulatory spicule, enti rely lacking the hooked collar typical of Alofia spp. (see Fig. 3E) is large and the anterior spatulate 
projection is covered by scale-like rugosities. The overall length and "cowry shell" length are indicated by arrows 

Scale bar= 200 ~m 

C, D, E. Alofia parva 

C. The cephalothorax of the holotype male (slide 1 g) showing the disposition of the buccal complex relative to the hooks- note 
that the buccal cadre has bowed sides and is open anteriorly; the peg-like extension into the pharynx is plainly visible. The 
whole buccal complex is bowed in the dorso-ventral plane so that in this particular ventral view, the cadre is superficial. Note, 
however, that its anterior flanges and peg extension are out of focus 

Scale bar = 1 00 ~m 

D. Detail of an anterior hook of the para type female (slide 1 Oc) showing the spines on the cowl extension to the fu lcrum 

Scale bar = 50 ~m 

E. A composite photograph of the copulatory spicule (slide 151) taken in two planes of focus. The "cowry shell" component ter
minates anteriorly in a double-hooked collar (arrowed), and the other anterior projection carries rows of backwardly directed 
spines and resembles the hypostome of a tick 

Scale bar = 1 00 ~m 

F, G, H. Sebekia sp.? 

F. Detail of the mouth (drawn in Fig. 1 D) and flanking anterior hooks of a mature female. Hooks were not flattened during slide 
mounting and therefore could not be measured. The two crescents of chitin on opposite sides of the cadre are obvious 

Scale bar= 1 00 ~m 

G. Detail of the preadult female (drawn in Fig. 1 E) to show the delicate mouth compared to the adult stage, and detail of a hook 

Scale bar = 1 00 ~m 

H. The cephalothorax of a double-hooked nymph (slide 9b) to show the lightly chitinized mouth flanked by the relatively large 
hooks, each bearing an accessory spike extension of the fulcrum 

Scale bar = 200 ~m 
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TABLE 2 The principal characteristics of the pentastomids (family Sebekidae) from Osteolaemus tetraspis examined in th is study. 
(Measurements in IJm unless stated otherwise) 

Hook dimensions Mouth dimensions 
Species Sex No. Length Width No. of 

(mm) (mm) annuli Overall 
length 

Sebekia ~ 6 18-23 1,3 93/4 105 ± 24 
okavang-
oensis d' 1 14 1,1 87(?) 86 

Sebekia ~ 2 10 2,2 56 60 
spp. 

"Preadult" ~ 1 6,4 0,95 - 64 

Smooth- ? 20 4,1-6,8 0,6-1,1 - 47 ± 4 
hooked (5,5) (0,9) 
nymphs 

Double- ? 21 3,5- 7,3 0,6- 1,0 56- 61 81 ,5 ± 6,3 
hooked (5,5) (0,8) 
nymphs 

Alofia ~ 14 5,3-7,5 0,8-1 ,3 65(?) 79 ± 4,2 
parva (6,4) (1,0) 
n.sp. 

d' 10 4,3- 5,0 0,5- 0,7 59(?) 
(4,5) (0,55) 

* Probable underestimate-many were bowed 

All possessed comparatively large hooks (length 81,5 
± 6,3 1-Jm) overlain by a substantial spiky extension 
(length 86,0 ± 5,0 IJm) to the fulcrum which gave the 
hooks a doubled appearance (Fig. 20; 3H). The 
blade was very large compared with the shank and 
there was no notch on the dorsal margin (Fig. 20). 
From observations of a number of specimens, with 
hooks in a variety of positions with respect to the ful 
crum, it was apparent that the hooks were guarded 
by this extension, but that they could move independ
ently of it: the distance from the hook tip to the rear 
of the extension was 101 ± 5,3 1-Jm. Annuli were easily 
counted in intact specimens because the posterior 
margin of each annulus was fringed by a prominent 
row of backwardly directed spines. A single row of 
non-projecting chloride cells girdled the mid-annular 
region. The distinctive buccal cadre was totally un
like that of Alofia spp. , in that it was never U-shaped 
with parallel sides (Fig. 1 F; 3H). Rather, its round or 
ovoid profile was interrupted anteriorly by a delicate 
U-shaped bridge of chitin which united the open ends 
of the ring. Posteriorly, a broad crescent- or U-shaped 
segment of chitin extended from the ring into the phar
ynx. Mouth rings of this general type are typical of cer
tain species belonging the genus Sebekia (Riley et 
a!. 1990). 

DISCUSSION 

Crocodile lungs are well developed, consisting of a 
system of tubes ending in sacs, and these organs 
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Fulcrum 
Blade length Overall Cadre Cadre 
length length length width 

48,5 ± 24 284 ± 24 450 320 210 

40 240 - 240 175 

38 160 ± 3 345 250 117 
355 250 115 

33 150 - 210 120 

- 140*-170 256 ± 20 174 ± 15 94 ± 11 

- 165 ± 22 202 ± 17 133 ± 11 88 ± 10 

41 ± 3,5 180±16,5 307 ± 18 240 ± 13,5 97,5 ± 6,0 

37,5 ± 3,6 156 ± 13,5 234 ± 13 185 ± 12 74 ± 4,3 

are tough and fibrous. The technique used to recover 
intact parasites from lungs depended upon the para
sites migrating from increasingly anoxic lung tissue 
towards cut surfaces where they could be collected. 
What proportion of the pentastomid population pres
ent in lungs was retrieved by this technique, remains 
uncertain and, as a result, the accuracy of the data 
presented in Table 1 concerning prevalence and in
tensity, which was very low, is questionable. 

Wild-caught African dwarf crocodiles are regularly 
brought to markets in Brazzaville, where they are 
slaughtered for their meat (Behra 1990). According 
to Agnagna (personal communication , Brazzaville 
1993) animals are captured all year round, and kept 
alive in small villages before being traded during the 
high-water season when river boats can get far up
stream. In the present study it was estimated that at 
least one month had elapsed between capture and 
slaughter. Unfortunately it was not possible to ascer
tain the origin of the animals, although the probability 
was that each batch of crocodiles coming to market 
on a particular day, came from a particular locality 
(see dates of purchase in Table 1 ). Since pentasto
mids are relatively long-lived [many months to sever
al years (Riley 1986)], the presence of two popula
tions of immature forms, each composed predomi
nantly of a single instar putatively representing a 
single species, strongly suggests that in this particu
lar case, there is a seasonal influence on transmis
sion and/or development. 



All four genera comprising the family Sebekidae are 
restricted to crocodilians, the only known exception 
being Sebekia mississippiensis Overstreet, Self & 
Vliet, 1985, which can also attain maturity in the lungs 
of a piscivorous turtle (Dukes, Shealy & Rogers 1971 ). 
Sebekiids, in common with all other pentastomids, 
have traditionally been assorted into taxa on the bas
is of relatively few anatomical characteristics (Riley 
1986). The diagnostic characteristics in question vary 
discretely-there is no problem in identifying spe
cies-but the present work has highlighted the fact 
that the genera are indeed arbitrarily constructed. 
Self & Rego (1985), who reviewed the family and fo
cused particularly on the generaA/ofia and Sebekia, 
concurred with Heymons's (1941) earlier assess
ment in concluding that these genera were so closely 
related they could be synonymous. Self & Rego (1985) 
could find only two features that reliably separated 
these genera, namely the hooks-those in Sebekia 
being claw-like whereas those in Alofia are fang
like-and the ring-shaped oral cadre in Sebekia con
trasted with the U-shaped one of Alofia. They further 
noted that even though the oral cadre was referred 
to as ring-shaped in Sebekia spp., the sclerotized 
lateral prongs did not always meet anteriorly and the 
ring could be united by fibres (see the cadre of S. 
oxycephala in their Fig. 1 C) . 

While recent reviews have reaffirmed many of the 
distinguishing characteristics of these two genera, 
they have also revealed certain ambiguities. For ex
ample, Riley eta/. (1990), in their review of the ge
nus Sebekia, described a total of nine species, five 
of which were new, and noted that the buccal cadre, 
though highly variable in profile, being oval to elon
gate, generally lacked the long, parallel sides, and 
never carried the peg-like extension into the pharynx, 
typical of all Alofia spp. Rather, the cadre is united 
anteriorly by fibres, except in the single example of 
S. wedliwhere the anteriorly directed prongs areal
ways separated by a gap of 11-33 IJm although there 
is no peg-like extension into the pharynx (Sambon 
1922; Riley eta/. 1990; Riley & Huchzermeyer 1995). 
Both sets of hooks are small and curved with small 
blades and, in at least nine of the Sebekia spp. de
scribed to date, a patch of spines is present on the 
domed dorsal surface; all fulcra carry a spinous, fin
ger-like extension. Again one species, S. trinitatis (Ri
ley, Spratt & Winch 1990), is atypical in this regard, 
in that the fulcrum extension, which is limited to the 
anterior pair of hooks, is more reminiscent of the cowl
like extension of Selfia (Riley 1994). The distinction 
between cowls and fingers was not fully appreciated 
at the time that S. trinitatis was described, because 
cowls, when viewed from the lateral aspect, appear 
as fingers (see Fig. 1 C in Riley eta!. 1990). Similarly, 
the anterior hook in this species, though bearing a 
dorsal patch of spines, has a long, flat-topped shank 
and is therefore more A/ofia-like. Although the gross 
morphology of the copulatory spicule of all Sebekia 
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spp. resembles that of Alofia, the anterior "collar" is 
usually ill-defined, thinly chitinized and never double
hooked. Therefore, with the notable exceptions of S . 
wedli (mouth) and S. trinitatis (hooks/fulcra), the ge
nus Sebekia presents a reasonably homogeneous 
assemblage. 

By contrast, the hook shank in most Alofia spp. is 
elongated and flat-topped, and the blade is compara
tively large and finely pointed with a base that is bent 
almost through a right angle. However, the hooks of 
A. nilotici [Riley & Huchzermeyer (1995)] are more 
compact and possess a more domed dorsal surface. 
Another feature of this species, and of A. merki (Riley 
1994), are the patches of minute spines associated 
with the dorsal surface of either the anterior set of 
hooks, or both. However, these are almost insignifi
cant when compared w ith the robust spines of typi
cal Sebekia spp. (Riley et a!. 1990). 

In all Alofia spp. fulcra lack extensions, the oral cadre 
resembles a stirrup or tuning fork in having long, 
parallel sides and a peg-like projection extending 
back into the pharynx, and copulatory spicules car
rying a heavily chitinized, double-hooked collar (Riley 
1994). Equally important, female Alofia spp. have an 
obviously rounded and bulbous caudal extremity (Gig
lioli 1922; Sambon 1922; Riley 1994; Riley & Huch
zermeyer 1995), a feature which appears to have no 
counterpart in other sebekiid genera. 

The monotypic genus Selfia (Riley 1994) is probably 
most closely related to Alofia, because spicu les are 
virtually identical. However, its minute, smooth hooks 
are "linear", in that the A/ofia-like blade is not pre
sented at right angles to the shank but is rotated dor
sal ly to become aligned more along the long axis of 
the shank; this is both flat-topped and creased trans
versely. Furthermore, the anterior hooks can be re
tracted into a large, spinous, cowl-l ike extension to 
the fulcrum , the oral cadre is closed by fibres and a 
hoop of chitin anteriorly, and the backward extension 
into the pharynx is broad and spatulate (Ri ley 1994). 
Finally, the caudal extremity of the female is tapered 
to a rounded point and is therefore closer to that of 
Sebekia spp. than that of Alofia (Riley 1994). 

In this context it becomes apparent that two of the 
three species described here are not easily accom
modated- even within this classification which is 
based on relatively few generic characters. The spi
nous, cowl-like extension of the fulcrum of A. parva 
n. sp. is unique amongst Alofia spp. , it being remi
niscent of both Selfia porosus and Sebekia trinitatis. 
Furthermore, the "linear" hooks combine features in
termediate between Selfia and Alofia. However, de
spite the fact that the sides of the oral cadre are not 
parallel but converge in most specimens, they are 
nonetheless never united anteriorly and the back
ward extension into the pharynx is a peg. This, com
bined with the bulbous tail of females, and the dou-
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ble-hooked copulatory spicules, suggests that, on 
balance, we are dealing with an Alofia sp. 

The remaining anomalous species, provisionally al
lotted to the genus Sebekia, is more problematical 
and it also calls into question the criteria once thought 
to be central to generic diagnosis within the family 
Sebekidae. We accept that extant pentastomids are 
likely to possess a mosaic of ancestral and derived 
characters, despite the recent discovery of highly 
conserved fossilized forebears from the late Cam
brian (Walossek & Muller 1994). However, since we 
do not yet understand pentastomid systematics, or 
indeed the functional significance of many of the fea
tures described here, the criteria traditionally used 
to define taxa are unquestionably quite arbitrary. In 
any event, the true status of the postulated Sebekia 
species cannot be resolved until the male is describ
ed. In the interim, all that can be stated is that the 
mouth and hooks are very different from those of Alo
fia spp. and that the caudal extremity is not bluntly 
rounded. The absence of spination on hooks, cou
pled with the lack of an extension to the fulcrum, por
tends the possible erection of another genus. 

The alternative view, and one espoused particularly 
by Self & Rego (1985) (although at that time these 
authors could not be aware of the "intermediate" forms 
mentioned here, namely that all pentastomids infect
ing crocodilians should be regarded properly as a sin
gle genus), has increasing appeal. Taxonomic tech
niques based on molecules may ultimately shed more 
light on this dilemma. 

Finally, the presence of S. okavangoensis in the body 
cavity indicates that some post-mortem migration 
had occurred, and that this phenomenon may be re
stricted to just one of three recorded species. 
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