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Philometrid nematodes (Philometridae) are usually 
pathogenic parasites occurring frequently in commercial-
ly important wild or cultured fish hosts (Moravec 2006). 
Due to some morphological and biological peculiarities, 
most of them are known only by their large-sized females. 
The knowledge of the fauna of these nematodes parasi-
tizing marine and brackish-water fishes in the western 
North Atlantic remains fragmentary. To date, a  total of 
19 nominal species of these parasites (14 of Philometra 
Costa, 1845, 2 of Philometroides Yamaguti, 1935, 1  of 
Spirophilometra Parukhin, 1971, 1 of Dentiphilometra 
González-Solís, Moravec et Tuz Paredes, 2007 and 1 of 
Caranginema Moravec, Montoya-Mendoza et Salgado-
Maldonado, 2008) have been reported from this region 
(Moravec 2006, González-Solís et al. 2007, Moravec and 
Salgado-Maldonado 2007, Moravec et al. 2007, 2008a,b, 
2010, Moravec and de Buron 2009a,b, Moravec and Bak-
enhaster 2010), but records of some of them are probably 
based on misidentifications (see Petter and Radujković 
1989, Moravec 2006).

During recent helminthological investigations of some 
marine fishes in the Everglades National Park, Florida, 
USA (northern Gulf of Mexico), two new and one little-
known species of philometrid were found in two species 

of perciform fishes, the gray snapper Lutjanus griseus 
(Linnaeus) (Lutjanidae) and the crevalle jack Caranx hip-
pos (Linnaeus) (Carangidae). They are described herein. 
Both the gray snapper and the crevalle jack are subtropi-
cal, reef-associated fishes occupying overlapping habitats 
and ranges (Froese and Pauly 2010). They both occur in 
seawater and brackish-water (including a range of habi-
tats from coastal rivers to offshore reefs. Gray snapper 
is distributed in the western Atlantic from Massachusetts, 
USA and Bermuda southward to Rio de Janeiro, Brazil, 
including West Indies, Gulf of Mexico and the Carib-
bean Sea, whereas the crevalle jack occurs in the western 
Atlantic from Nova Scotia, Canada and northern Gulf of 
Mexico to Uruguay, including the Greater Antilles, and in 
the eastern Atlantic from Portugal to Angola, including 
the western Mediterranean. They attain sizes up to 89 and 
124 cm in length and 20 and 32 kg in weight, respectively. 
They are important commercially, with 110 (gray snap-
per) and 241 (crevalle jack) metric tons of commercial 
landing in US waters in 2008, and even more so as game-
fishes, with 1188.4 (gray snapper) and 371 (crevalle jack) 
metric tons recreationally harvested in the same period 
(US National Marine Fisheries Service, pers. comm.).
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Abstract: The following three species of the Philometridae (Nematoda: Dracunculoidea) are described from marine perciform 
fishes of the Everglades National Park (northern Gulf of Mexico), Florida, USA: Philometra brevispicula sp. n. (male and females) 
from the subcutaneous tissue of mouth of the gray snapper Lutjanus griseus (Linnaeus) (Lutjanidae), Philometroides grandipapil-
latus sp. n. (only females) from pectoral fin muscle of the crevalle jack Caranx hippos (Linnaeus) (Carangidae), and Caranginema 
americanum Moravec, Montoya-Mendoza et Salgado-Maldonado, 2008 (females) from the subcutaneous fascia of trunk muscle in 
crevalle jack C. hippos. Philometra brevispicula is mainly characterized by small cephalic papillae of the external circle, the absence 
of oesophageal teeth and the presence of small caudal projections in gravid female, markedly short spicules (45 µm) in male, and by 
its location in the host. Philometroides grandipapillatus differs from congeners mainly in the shape of the cephalic region (narrow, 
conspicuously protruding), large cephalic papillae of the external circle and the absence of caudal projections in female, and by the 
site of infection in the host. Caranginema americanum is for the first time recorded from the northern Gulf of Mexico.
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Materials and Methods
Field sampling took place in early July of 2009, and was con-

ducted as part of Florida Fish and Wildlife Research Institute 
(Florida Fish and Wildlife Conservation Commission) fisheries 
independent monitoring program. Fishes were captured with se-
ine nets or otter trawls in shallow waters of Florida Bay within 
the legally protected boundaries of Everglades National Park 
(Fig. 1). Sample depths ranged from 0.7 to 1.6 m, salinities from 
25.8 to 41.8 psu, and temperatures from 27.7 to 32.4 °C. Imme-
diately after collection, fish were placed on ice and returned to 
the laboratory at the national park’s Florida Bay Ranger Station 
and Science Center, in Key Largo, Florida.

Fish were examined macroscopically to detect infections of 
female nematodes. Scalpels, bone snips, and forceps were used 
to cut or tear host tissue away from parasites so that they could 
be collected gently with forceps or brushes. Specimens of Phi-
lometra brevispicula sp. n. were detected by examination of 
buccal and branchial chambers and all specimens of Lutjanus 
griseus collected were checked for this parasite. The nematode 
species infecting crevalle jack were not necessarily visible ex-
ternally and were not deliberately searched for until they were 
first detected. After these species were observed, subsequent 
host specimens were slit with a scalpel along dorsal, anal, and 
pectoral fin muscles, and skin from both flanks was pulled away 
from muscle to check for nematode specimens; only hosts that 
were examined by these means were considered for prevalence 
measurements. Hosts of female nematodes were checked for 
conspecific males by microscopic examination of tissues sur-
rounding the female worms. 

The recovered nematodes were washed in natural seawater 
or saline and then fixed in 70% ethanol or 5% phosphate-buff-
ered formalin. In some cases, worms were straightened with hot 
water (65–70 °C) prior to fixation. For light microscopy (LM), 
nematodes were cleared with glycerine. Drawings were made 
with the aid of a Zeiss drawing attachment. After examination, 
the male holotype of P. brevispicula was mounted in glycerine-
jelly on a slide, whereas all other type and voucher specimens 
were stored in vials with 70% ethanol. Specimens examined 
via scanning electron microscopy (SEM) were postfixed in 1% 
osmium tetroxide (in phosphate buffer), dehydrated through 
a graded acetone series, critical-point-dried and sputter-coated 
with gold; they were examined using a JEOL JSM-7401F scan-
ning electron microscope at an accelerating voltage of 4 kV GB 
low. All measurements are in micrometres unless otherwise in-
dicated. The names of fishes follow Robins et al. (1991).

Results

Philometridae Baylis et Daubney, 1926 

Philometra brevispicula sp. n. 	 Figs. 2, 3
Male (1 specimen, holotype): Body filiform, whitish, 

1.35 mm long, maximum width 24; width of cephalic 
end 16, of caudal end 16. Cuticle smooth. Cephalic end 
rounded. Mouth small, surrounded by indistinct cephalic 
papillae. Oesophagus 264 long (20% of body length), 
with slightly outlined inflation at anterior end; poste-
rior portion of oesophagus with well-developed, long 
oesophageal gland with large cell nucleus in middle. 

Oesophageal nucleus and nerve ring 225 and 108, respec-
tively, from anterior extremity (Fig. 2 H). Excretory pore 
129 from anterior end of body. Small ventriculus measur-
ing 3 in length and 7 in width. Testis reaching anteriorly 
to 258 from anterior extremity, slightly anterior to end 
of oesophagus (Fig.  2  H). Posterior end of body blunt, 
with broad, U-shaped, lobular mound and with one pair 
of preanal, one pair of adanal and one pair of postanal 
very flat and hardly visible caudal papillae (Fig. 2 I,J). 
Cloacal opening subterminal, tail 6 long. Spicules well 
sclerotized, slender, needle-like, equally long, with blunt 
proximal and sharply pointed distal tips; length of spi-
cules 45, representing 3% of body length. Gubernaculum 
narrow, 39 long, without distinct dorsally bent proximal 
portion; distal tip of gubernaculum pointed, without dis-
tinct reflected dorsal barb (Fig. 2 I,J). Length ratio of gu-
bernaculum and spicules 1:1.15. 

Gravid female (5 specimens; measurements of alloty-
pe in parentheses): Body of fixed larvigerous specimens 
yellowish to brown-coloured, filiform, somewhat tape-
ring at both ends; anterior end blunt, 995–163 (163) wide, 
with indistinct cephalic papillae in lateral view; posterior 
end rounded, 122–218 (204) wide. Cuticle smooth. Body 
length 28.41–43.96 (34.78) mm, maximum width 558–
816 (748); maximum width/length ratio of body 1:46–54 
(1:46). Oral aperture large, oval, surrounded by 4 pairs of 
small submedian cephalic papillae of external circle and 
6 single papillae (2 lateral and 4 submedian) of internal 
circle; lateral amphids slightly outlined (Figs. 2 C, 3 A,B). 
Bottom of mouth formed by flat surfaces of anterior ends 

Fig. 1. Map of South Florida and Florida Bay showing study 
area (Everglades National Park – within dashed polygon) 
where specimens of Lutjanus griseus infected with Philometra 
brevispicula sp.  n., and Caranx hippos infected with Philo-
metroides grandipapillatus sp. n. and Caranginema america-
num were collected.
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of three oesophageal sectors. Oesophagus narrow, swol-
len near mouth to form bulb 66–87 (87) long and 78–105 
(105) wide, not separated from posterior cylindrical part 
of oesophagus (Fig. 2 B); oesophageal gland well de-
veloped, extending anteriorly far anterior to nerve ring, 
with poorly visible cell nucleus situated at its posterior 
part (Fig. 2 A). Overall length of oesophagus 1.20–1.73 
(1.41) mm, representing 4 (4)% of body length; width of 
muscular oesophagus just posterior to oesophageal bulb 
41–68 (51), maximum width of oesophagus at its posteri-
or portion, including gland, 95–177 (177). Small ventri-
culus 27–32 (27) long and 41–68 (51) wide, opening into 
intestine through valve. Nerve ring 204–258 (231) from 
anterior extremity. Intestine relatively narrow, brown-co-
loured, its posterior end atrophied, forming long translu-

cent ligament attached ventrally to body wall near poste-
rior extremity (Fig. 2 D); ligament 1.01–1.73 (1.66) mm 
long. Posterior end of body rounded, with pair of small 
subterminal caudal projections 3–6 (5) high (Fig. 2 E,F). 
Ovaries long, narrow, reflected. Uterus occupying major 
part of body, usually extending anteriorly nearly to level 
of nerve ring, posteriorly far posterior to end of intesti-
ne. Uterus filled with numerous elongate larvae 444–465 
long and 18–19 wide (n = 5); oesophagus 114–123 long 
(26–28% of body length), tail 99–105 long (22–24% of 
body length), sharply pointed (Fig. 2 G). 

Subgravid female (3 specimens): Body of fixed speci-
mens yellowish to brown-coloured, 4.75–22.43 mm long, 
maximum width 163–462; maximum width/length ratio 
1:29–49. Length of entire oesophagus 0.48–1.09 mm 

Fig. 2. Philometra brevispicula sp. n. A–F – gravid female (A – anterior end, lateral view; B, C – cephalic end, lateral and apical 
views; D – posterior end, lateral view; E, F – caudal end, lateral and dorsoventral views); G – larva from uterus; H–J – male (H– 
anterior end, lateral view; I, J – posterior end, ventral and lateral views).  
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(5–10% of body length), maximum width 30–95; anterior 
bulb 30–66 long, 33–84 wide. Nerve ring 102–177 from 
anterior extremity. Intestinal ligament 114–748 long. 
Uterus filled with numerous developing eggs.

T y p e  h o s t :  Gray snapper, Lutjanus griseus (Lutjanidae, 
Perciformes) (range standard length 172–196 mm).

S i t e s  o f  i n f e c t i o n :  Females occupied subcutaneous tis-
sue in the mouth, often at the joint of the lower jaw (proximal 
articular). The male holotype was recovered from a pooled 
sample of masticated muscle and skin from inside the mouth 
of a host also infected with females, so the exact site of infec-
tion was not identified.

Ty p e  l o c a l i t y :  Florida Bay, Everglades National Park, Flor-
ida, USA (25.2194°N, 80.4910°W; 25.1955°N, 80.5719°W; 
25.2030°N, 80.5731°W; 25.1638°N, 80.6802°W). 

P r e v a l e n c e  a n d  i n t e n s i t y :  25% (4 fish infected/16 
fish examined); 1–10 specimens per fish. 

D e p o s i t i o n  o f  t y p e  s p e c i m e n s :  Holotype (male), 
allotype (female) and 10 female paratypes (N-942) in the 
Helminthological Collection of the Institute of Parasitology, 
Biology Centre of the ASCR, České Budějovice, Czech Re-
public; 10 female paratypes (USNPC 102968) in the U.S. 
National Parasite Collection, Beltsville, Maryland, USA.

E t y m o l o g y :  The specific name brevispicula (brevis = short, 
spicula = spicule) (a noun in apposition) relates to the char-
acteristic feature of this species, i.e., unusually short spicules.

Remarks. The general morphology of philometrid 
specimens found in the mouth of Lutjanus griseus corre-
sponds to the diagnosis of Philometra (see Rasheed 1963, 
Moravec 2006). Species of this genus, as well as those of 
other philometrid genera, exhibit a relatively high degree 
of host specificity (Rasheed 1963, Ivashkin et al. 1971, 
Moravec 2006, Quiazon et al. 2008a, b). In addition to 
morphological features, individual species are charac-
terized by their location in the host, particularly that of 
gravid females (Moravec 2004, Moravec and Ali 2005, 
Moravec et al. 2006).

According to Moravec et al. (2009), there are 86 spe-
cies of Philometra considered to be valid. However, an 
additional six congeneric species have been described 
since (Moravec and de Buron 2009a,b, Moravec and Jus-
tine 2009, Moravec et al. 2010, Moravec and Bakenhaster 
2010). Consequently, at present this genus includes a total 
of 92 species. Of them, only 18 have the gravid females 
parasitic in the host’s subcutaneous tissues, fins or the tis-
sues of the buccal cavity, gill covers and gill arches.

However, six of the above-mentioned species were de-
scribed from freshwater fishes (see Moravec 2006, Casp-
eta-Mandujano et al. 2009, Moravec et al. 2009). Only the 
following 12 species are parasites of marine (10) or brack-
ish-water (2) fishes: Philometra beninensis Obiekezie, 
1986, P. cynoscionis Moravec, de Buron et Roumillat, 
2006, P. diplectri Moravec et Bakenhaster, 2010, P. koh-
nae Moravec et Rohde, 1992, P. lomi Moravec et Rohde, 
1992, P. overstreeti Moravec et de Buron, 2006, P. pinni-
cola (Yamaguti, 1935), P. plotosi Moravec et Nagasawa, 

1989, P. sebastodis Yamaguti, 1941, P. strongylurae 
Moravec et Ali, 2005, P. sydneyi Rasheed, 1963, and 
P.  tylosuri Moravec et Ali, 2005. With the exception of 
P. diplectri, all these species are known only by females, 
whereas conspecific males have not yet been described.

Most of these species (P. kohnae, P. lomi, P. plotosi, 
P. sebastodis, P. strongylurae, P. sydneyi and P. tylosuri) 
are parasites of fishes belonging to Beloniformes, Scor-
paeniformes, Siluriformes and one unidentified fish (re-
ported as “white fish”) in the Indian and Pacific Oceans 
(Yamaguti 1941, Rasheed 1963, Moravec and Nagasawa 
1989, Moravec and Rohde 1992, Moravec and Ali 2005). 
Two species, P. beninensis and P. pinnicola, are reported 
from perciform fishes (Polydactylidae and Serranidae) 
from off the African Atlantic coast and off Japan, respec-
tively (Yamaguti 1935, 1941, Obiekezie 1986, Obiekezie 

Fig. 3. Philometra brevispicula sp. n., scanning electron micro-
graphs of gravid female. A – cephalic end, apical view; B – re-
gion of mouth, apical view. Abbreviations: a – cephalic papilla 
of external circle; b – lateral cephalic papilla of internal circle; 
c – submedian cephalic papilla of internal circle. 
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and Anders 1991, Obiekezie et al. 1992). Only three spe-
cies were described from the western Atlantic Ocean, of 
which P. overstreeti and P. cynoscionis are parasites of 
the pleuronectiform fish Paralichthys lethostigma Jor-
dan et Gilbert (Paralichthyidae) and the perciform fish 
Cynoscion nebulosus (Cuvier) (Sciaenidae) in brackish-
waters (estuarine systems) of South Carolina and the 
Mississippi Sound, USA (Blaylock and Overstreet 1999, 
Moravec and de Buron 2006) and in estuarine systems 
of South Carolina (Moravec et al. 2006), respectively, 
whereas P. diplectri has recently been described from the 
marine perciform fish Diplectrum formosum (Linnaeus) 
(Serranidae) (Moravec and Bakenhaster 2010). 

Philometra beninensis, P. cynoscionis, P. diplectri, 
P. kohnae, P. overstreeti and P. strongylurae can be dis-
tinguished from P. brevispicula, in addition to some other 
features, by markedly large (vs. small) cephalic papillae 
of the external circle in female, whereas P. lomi, P. plo-
tosi, P. sebastodis and P. sydneyi by the absence of caudal 
projections (the last-named species also by the presence 
of conspicuous oesophageal teeth). The Japanese species 
P. pinnicola has smaller larvae (320–370 vs. 440–465) 
and no caudal projections were reported in it. Philo-
metra tylosuri from Australian waters possesses distinct 
oesophageal teeth in contrast to the new species. 

Of this group of Philometra spp., the male is known 
only for P. diplectri, the parasite of the serranid fish 
Diplectrum formosum in the Gulf of Mexico (Moravec 
and Bakenhaster 2010). The males of this species are 
2.39–3.25 (vs. 1.35) mm long and their spicules measure 
66–78 (vs. 45). In his unpublished Ph.D. thesis, González-
Solís (2001) described a single philometrid male (des-
ignated as Philometra sp. 4) collected from the fin of 
L. griseus in the southern Gulf of Mexico (off Celestún, 
Yucatán, Mexico). The spicules of this male were 35 and 
36 long and it may well be that it was conspecific with 
P. brevispicula. 

 González-Solís et al. (2007) described another philom-
etrid, Dentiphilometra lutjani González-Solís, Moravec et 
Tuz Paredes, 2007, based on gravid females found in the 
body musculature of the gray snapper Lutjanus griseus 
off the Caribbean coast of Mexico. Although the female 
morphology of this species is somewhat similar to that 
of P. brevispicula, both species differ considerably in 
the structure of the female mouth (presence vs. absence 
of a circumoral sclerotized ring armed with numerous 
small teeth). Moreover, in contrast to P. brevispicula, the 
oesophageal gland of D. lutjani extends anteriorly only 
to the level of the nerve ring (vs. extending considerably 
anterior to nerve ring), the caudal projections are large 
(vs. small), and the intestinal ligament is distinctly shorter 
(0.3 vs. 1.0–1.7 mm).

Including Philometra brevispicula and the recently 
described P. diplectri, the fauna of Philometra spp. pa-
rasitizing marine and brackish-water fishes in the region 
of the western North Atlantic is to date represented by 

16  nominal species. Philometra brevispicula is the sec-
ond species of this genus recorded from a lutjanid fish. 
The only other species reported from snappers (Lutjani-
dae) is P. lateolabracis (Yamaguti, 1935) from the gonads 
of Lutjanus synagris (Linnaeus) and Lutjanus spp. in the 
western Atlantic (Bermuda, Cuba) (Rees 1970, Martínez 
and Ventosa 1982); however, considering the papers by 
Moravec (2008) and Quiazon et al. (2008a), this identifi-
cation is questionable and, for the time being, these nema-
todes should be designated only as Philometra sp.

Philometroides grandipapillatus sp. n. 	 Figs. 4, 5
Gravid female (3 specimens; measurements of holo-

type in parentheses): Body of fixed specimens whitish to 
yellow-brown, fairly short. Cuticle with small transpa-
rent, transversely oval, irregularly distributed inflations 
3–9 (3–9) high (Figs. 4 E–G, 5 E,F); inflations more fre-
quent on posterior half of body than on anterior one where 
they are sporadic; this ornamentation starts anteriorly near 
level of posterior end of oesophagus (Fig. 4 A,D). Leng-
th of body 20.45–44.72 (38.30) mm, maximum width 
544–911 (911); anterior part of body somewhat broader 
than posterior part. Maximum width/length ratio 1:38–52 
(1:42). Cephalic end blunt, markedly narrowed and angu-
lar at region of anterior oesophageal inflation, provided 
with conspicuously large cephalic papillae 18–27 (21) 
high (Fig. 4 A,B); this narrowed portion of body 68–82 
(82) long and 150–190 (190) wide. Oral aperture almost 
circular. Bottom of mouth formed by flat surfaces of three 
oesophageal sectors. Cephalic papillae 14 in number, ar-
ranged in two circles. Papillae of external circle large, 
fleshy, oval-shaped in apical view, close to each other, 
with compressed sides, forming thus a dorsal and vent-
ral transverse cephalic mound; each of these two mounds 
consisting of four papillae (dorso-lateral papillae distinct-
ly smaller than dorso- and ventro-submedian papillae). 
Papillae of internal circle very small, represented by four 
single submedian papillae and two lateral papillae sur-
rounding oral aperture (Figs. 4 C, 5 A–C). Oesophagus 
muscular, forming distinct bulb at anterior end, with lar-
ge oesophageal gland extending from level of nerve ring 
to end of oesophagus, possessing difficult to observe cell 
nucleus at its middle; oesophagus including bulb 1.07–
1.92 (1.92) mm long, representing 4–5 (5)% of body leng-
th; anterior bulb 54–90 (90) long and 90–123 (123) wide. 
Small ventriculus 27–41 (41) long and 54–82 (82) wide, 
opening into intestine through valve (Fig. 4 A). Intestine 
light-brown, straight, displaced laterally by uterus; ante-
rior end of intestine narrow, posterior end atrophied, for-
ming ligament attached ventrally to body wall near poste-
rior extremity (Fig. 4 D). Posterior end of body somewhat 
narrowed, rounded, with several irregularly scattered cu-
ticular bosses; no caudal projections present (Figs. 4 I, 
5 D). Vulva and vagina absent. Ovaries reflected, situated 
near anterior and posterior ends of body; anterior ovary 
reaching anteriorly to level of nerve ring, posterior ovary 
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posteriorly to level of intestinal ligament (Fig. 4 D). Ute-
rus occupying most space in body, filled with larvae and 
eggs. Larvae (n = 10) slender, 441–474 long, maximum 
width 15–18; oesophagus 114–135, representing 26–29% 
of body length; tail sharply pointed, 114–129 long, repre-
senting 24–28% of body length (Fig. 4 H). 

Male: Unknown.

Ty p e  h o s t :  Crevalle jack, Caranx hippos (Carangidae, Per-
ciformes) (standard length 154 mm).

S i t e  o f  i n f e c t i o n :  Although partially visible beneath the 
skin at the pectoral fin base, worms primarily occupied the 
muscle associated with the pectoral girdle (scapula, coracoid, 
and cleithrum).

Ty p e  l o c a l i t y :  Florida Bay, Everglades National Park, 
Florida, USA (25.1955oN, 80.5719 oW).

P r e v a l e n c e  a n d  i n t e n s i t y :  1 fish infected/7 fish ex-
amined; 3 specimens.

D e p o s i t i o n  o f  t y p e  s p e c i m e n s :  Holotype (N-943) 
in the Helminthological Collection of the Institute of Para-
sitology, Biology Centre of the ASCR, České Budějovice, 
Czech Republic; 1 paratype (USNPC 102973) in the U.S. 
National Parasite Collection, Beltsville, Maryland, USA.

E t y m o l o g y :  The specific name grandipapillatus (grandis 
= large, papillatus = papillate) (adjective) relates to the char-
acteristic feature of this species, i.e., markedly large cephalic 
papillae of the external circle.

Fig. 4. Philometroides grandipapillatus sp. n., gravid female. A – anterior end, lateral view; B, C – cephalic end, lateral and apical 
views; D – posterior end, lateral view; E – cuticular inflation, lateral view; F, G – cuticular inflations, apical views; H – larva from 
uterus; I – caudal end, lateral view.
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Remarks. By the general morphology, in particular the 
presence of numerous irregular excrescences on the cuti-
cle of gravid female, the specimens of the present material 
may be assigned to Philometroides (see Rasheed 1963, 
Moravec 2006). Moravec and de Buron (2009a) report-
ed 26 valid species in this genus, however, one of them 
(P. hydrocyoni Fahmy, Mandour et El-Nafar, 1976) has 

recently been transferred to the newly established genus 
Afrophilometra Moravec, Charo-Karisa et Jirků, 2009 
(see Moravec et al. 2009). Most species of Philometroides 
were described only from females, whereas conspecific 
males are known for 8 species. The majority of them (19) 
occur in freshwater fishes, whereas 5 were described from 
marine fishes and 1 from a brackish-water fish.

Moravec, Bakenhaster: Philometrid nematodes from marine fishes in Florida

Fig. 5. Philometroides grandipapillatus sp. n., scanning electron micrographs of gravid female. A, B – cephalic end, subdorsal and 
apical views (arrows indicate lateral papillae of internal circle); C – region of oral aperture, apical view; D – caudal end, lateral view; 
E, F – cuticular ornamentations on middle part of body, apical views. Abbreviations: a – smaller cephalic papilla of external circle; 
b – larger cephalic papilla of external circle; c – submedian cephalic papilla of internal circle; d – lateral papilla of internal circle. 
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By the narrow cephalic region markedly protruding 
out from the remaining part of body, the number and ar-
rangement of cephalic papillae of the external circle and 
the absence of caudal projections in gravid female, Phi-
lometroides grandipapillatus is similar only to P. atropi 
(Parukhin, 1966). The latter species is also the parasite 
of carangid fishes, Atropus atropos (Bloch et Schneider) 
and Selar crumenophthalmus (Bloch), distributed in the 
South China Sea, the Gulf of Tonkin near Vietnam and 
the Red Sea (Parukhin 1966a,b, 1971). However, it dif-
fers from P. grandipapillatus mainly in having only small 
cephalic papillae, the oesophagus without an anterior bul-
bous inflation, and in the shape of cuticular ornamenta-
tions (circular vs. transverse-oval). Moreover, in contrast 
to the new species, the site of infection of P. atropi is the 
abdominal cavity and, sometimes, the stomach wall.

In possessing eight markedly large cephalic papil-
lae and transversely elongated cuticular ornamentations, 
and in lacking caudal projections in gravid female, Phi-
lometroides grandipapillatus also somewhat resembles 
P. paralichthydis Moravec et de Buron, 2006, a parasite 
of the subcutaneous tissues of mouth and head, and fins of 
the brackish-water pleuronectiform fish (southern floun-
der) Paralichthys lethostigma Jordan et Gilbert in some 
estuarine systems in the USA (Moravec and de Buron 
2006). However, in contrast to the new species, the ce-
phalic end of P. paralichthydis is not conspicuously nar-
rowed and its structure is different, cephalic papillae of 
the internal circle are absent, and the anterior bulbous in-
flation of the oesophagus is markedly large.

Of other species of Philometroides parasitizing sub-
cutaneous tissues of the host, only two, P. pseudoras-
bori Wang, Yu et Wu, 1995 and P. strelkovi Vismanis et 
Yunchis, 1994, both parasites of freshwater cyprinids in 
East Asia (China and Russian Far East) (Vismanis and 
Yunchis 1994, Wang et al. 1995, Moravec 2006), possess 
eight large cephalic papillae as does P. grandipapillatus. 
However, they differ in that they have well-developed 
caudal projections, circular cuticular ornamentations and 
dome-shaped cephalic ends. In having a markedly nar-
rowed, angular cephalic end and transversely elongated 
cuticular excrescences, P. grandipapillatus is very simi-
lar to P. dogieli Vismanis et Yukhimenko, 1974 from 
the fins of the freshwater cyprinid Elopichthys bambusa 
(Richardson) from East Asia (Russian Far East) (Visma-
nis and Yukhimenko 1974), but only six “pronounced ce-
phalic outgrowths” (papillae?) are reported in its original 
description. However, the cephalic end of P. dogieli was 
studied only in a lateral view, so that the actual number of 
external cephalic papillae might be eight as in the major-
ity of other philometrids. In contrast to P. grandipapilla-
tus, gravid females of P. dogieli possess well-developed 
caudal projections.

The general morphology of Philometroides grandipa-
pillatus, especially the narrowed angular cephalic end of 

gravid female, also resembles that of Paraphilometroides 
nemipteri Moravec et Shaharom-Harrison,1989, the type- 
and the only species of Paraphilometroides Moravec et 
Shaharom-Harrison, 1989, which was described from 
females found in the fins and operculum of Nemipterus 
peronii (Valenciennes) (Nemipteridae, Perciformes) from 
the South China Sea off Malaysia (Moravec and Shaha-
rom-Harrison 1989). Recent SEM study of the latter spe-
cies (Moravec 2010) confirmed the validity of Paraphilo-
metroides, which differs from Philometroides mainly in 
that the cephalic papillae of the external circle are fused 
together to form a dorsal and a ventral cephalic ala bent 
into a curve; transverse-oval cuticular ornamentations 
were also found on females of P. nemipteri.

Philometroides grandipapillatus is the sixth species of 
this genus described from a marine fish and the second 
one reported from marine fishes of the western Atlantic 
Ocean [besides P. marinus Moravec et de Buron, 2009 
from Rachycentron canadum (Linnaeus) off South Car-
olina, USA]. Whereas other species of Philometroides 
from marine fishes are parasitic in the host’s abdominal 
cavity (P. atropi, P. denticulatus Rasheed, 1965, P. mari-
nus), or in the eyes and orbits (P. oveni Parukhin, 1975), 
only P. grandipapillatus and P. seriolae (Ishii, 1931) oc-
cupy muscle tissue. Besides P. atropi from the Pacific and 
Indian Oceans (see above) and P. seriolae from Seriola 
quinqueradiata Temminck et Schlegel from the Pacific 
Ocean (off Japan), it is the third species of Philometroides 
described from fishes of the family Carangidae. 

Caranginema americanum Moravec, Montoya-
Mendoza et Salgado-Maldonado, 2008

Nongravid female (1 large complete specimen and 
body fragments of 3 smaller specimens): Body length of 
complete specimen 193 mm, maximum width 775; width 
of cephalic end 225, of caudal end 177; oesophageal 
teeth 18 high. Maximum width/length ratio 1:249. Entire 
oesophagus 1.66 mm long, representing 0.9% of body 
length. Nerve ring 449 from anterior extremity. Supposed 
body lengths of fragmented specimens 75, 40 and 35 mm. 

H o s t :  Crevalle jack, Caranx hippos (Carangidae, Perci-
formes).

S i t e  o f  i n f e c t i o n :  Subcutaneous fascia of trunk muscle, 
especially between the carinatus dorsalis and ventralis mus-
cles and the radial levator and flexor muscles of the dorsal 
and anal fins, respectively. Also observed pre-caudally in fas-
cia at the abutment of hypaxial and epaxial lateral myomeres 
under the lateral line. Occasionally passing through muscle 
and between pterygiophores from one side of the body to the 
other. In one instance, protruding through the skin near the 
dorsal fin with more than 5 mm of worm exposed to the envi-
ronment (possibly to release larvae). Subcutaneous migration 
tracks associated with this species were common at various 
sites on flanks of infected hosts.

L o c a l i t i e s :  Florida Bay, Everglades National Park, Flori-
da, USA (25.2256°N, 80.4517°W; 25.1955°N, 80.5719°W; 
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25.1090°N, 80.6543°W; 25.1025°N, 80.6457°W). Previous-
ly reported from the coral reef Arrecife El Cabezo, southern 
Gulf of Mexico, Veracruz, Mexico (type locality) (Moravec 
et al. 2008b). 

P r e v a l e n c e  a n d  i n t e n s i t y :  6 fish infected/9 fish ex-
amined; 1–5 specimens.

D e p o s i t i o n  o f  v o u c h e r  s p e c i m e n s :  One com-
plete specimen (USNPC 102974) in the U.S. National Para-
site Collection, Beltsville, Maryland, USA; 3 body frag-
ments (N-892) in the Helminthological Collection of the 
Institute of Parasitology, Biology Centre of the ASCR, České 
Budějovice, Czech Republic.

Remarks. Only a complete, nongravid female of this 
species was examined, whose morphology is in a full 
agreement with the original description of Carangine-
ma americanum given by Moravec et al. (2008b). This 
species is the only representative of the recently erected 
monotypic genus Caranginema and it was described 
solely from females found in the subcutaneous tissues of 
Caranx hippos from a coral reef in the southern Gulf of 
Mexico, Veracruz, Mexico (Moravec et al. 2008b). The 
present finding of this nematode in the same fish species 
in waters of Florida, USA indicates that this parasite is 
widespread in the Gulf of Mexico.
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