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Bullard, Overstreet: Psettarium anthicum sp. n.

Figs. 4-8. Psettarium anthicum sp. n. (Digenea: Sanguinicolidae) from heart of Rachycentron canadum, adults, scanning electron
micrographs. Fig. 4. Atrial wall (aw) of cobia showing posterior region of adult specimen (f) protruding from vase-like collar of
fibrotic tissue (fbl) and collar of fibrotic tissue (fb2) surrounding anterior end of the same specimen (this portion of the fluke’s
body broke free during SEM processing). Note the narrow, constricted middle portion of the fluke (mp) that is evident near the
collar’s opening; this region corresponds to the posterior jagged line in Fig. 1. Fig. 5. Posterolateral protuberance (p) with everted
cirrus (ci), dorsal view. Fig. 6. Anterior region of adult specimen highlighting positions of some lateral tegumental spine rows
(sr); ventral surface (v), dorsal surface (d); lateral view. Fig. 7. Higher magnification of lateral tegumental spines (sp) in an-
terodextral body margin. Fig. 8. Surface of adult specimen showing the rugose tegument that lacks sensory papillae, dorsal view.
Scale bars: Fig. 4 = 100 um; Fig. 5 =200 um; Fig. 6 = 10 um; Fig. 7 =2 pm; Fig. 8§ =20 um.

99-149 (3) wide, having wall 5 (2) thick, enveloping
seminal vesicle and cirrus; seminal vesicle 308-363 (3)
long, 99—-149 (3) wide, having wall 10 (3) thick, post-
caecal, post-gonadal, oriented toward sinistral body
margin, contained sperm in all observed specimens,
having glandular cells surrounding distal end; glandular
cells basophilic, lacking obvious collecting ducts and
surrounding membrane. Ejaculatory duct 174-178 (2)
long or 49-56% of seminal vesicle length, 17 (2) wide

or 13-17% of seminal vesicle width, having wall ap-
proximately 5 thick. Cirrus everting on lateral margin,
finger-like, about 400 long (Fig. 5). Post-cirrus space
741-982 (3) long or 8-9% of body length (Fig. 1).
Ovary medial, 257-297 (3) long, 583—712 (3) wide
or 63—87% of body width, dorsal to vas deferens, occu-
pying space immediately posterior to testis (Figs. 1, 3).
Oviduct 920-994 (3) long, 10-15 (2) wide, extending
directly posteriad near body margin, 50-70 (3) in di-
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ameter, 653-845 (3) or 6-8% of body length from pos-
terior end. Vitellarium consisting of extensive network
of narrow interconnecting branching bands, filling space
between ventrolateral nerve cord from caecal intersec-
tion to anterior margin of ovary, ventral to alimentary
tract and testis; secondary collecting ducts indistinct;
common collecting duct ventral to gonads, extending
sinuously posteriad 940-1,166 (3) from testis before
becoming 25-35 (3) wide, joining distal portion of ovi-
duct anterolaterally and forming short common duct
before entering o6type (Fig. 3). Mehlis’ gland 149-249
(3) long, 124-211 (3) wide. Uterus 2452 (3) wide near
odtype, 50-77 (3) in maximum width, extending ante-
rior to anterior level of cirrus sac before widening and
becoming sinuous, extensively convoluted for entire
length (Fig. 3). Female pore 12-17 (3) wide, 1,080—
1,350 (2) or 10-12% of body length from posterior end
(Fig. 3). Uterine eggs spheroid, having thin membrane,
lacking thickened shell, 10-15 (3) in diameter or 20—
25% of uterus diameter; released eggs obvious in epi-
thelium of gill filaments and lamellae, 25-35 (5) in
diameter, containing a developed (having cilia) or de-
veloping (lacking cilia and egg including large, spheroid
lipid granules) miracidium, surrounded by mild fibrotic
encapsulation. Excretory system not observed.

Type host: Rachycentron canadum (Linnaeus, 1766)
(Perciformes: Rachycentridae), cobia.

Site: Adults penetrating atrial wall and laced within myo-
cardium; eggs lodged in epithelium of gill filaments and
lamellae.

Prevalence and intensity:8of15 cobia (53%);
6 had 1-3 flukes each and 2 had 6 each.

Type locality: Northern Gulf of Mexico approximately
50 km south/southeast of Ocean Springs, Mississippi, USA
(Fish Haven-—1 site 613-04; 30°04°N, 88°37°W).

Other localities: Northern Gulf of Mexico off Ship
Island, Mississippi (30°15°N, 88°52’W) and 50 km
south/southeast of Horn Island, Mississippi (29°45°N,
88°30°W).

Specimens deposited: United States National
Parasite Collection (Beltsville, Maryland, USA), holotype
No. 97370 and paratype No. 97372; Institute of Parasitol-
ogy, Academy of Sciences of the Czech Republic, Ceské
Budg&jovice, paratype D-537.

Etymolo gy : The neuter adjectival Greek anthicum refers
to the appearance of a plant in a vase, referring to the fluke
in the host’s fibrotic collar.

Remarks. The new species is most similar to P.
rachycentri, the other cobia blood fluke, by having
posterior caeca with lateral projections appearing as
thorns in lateral view, a marginal male pore opening on
the tip of a sinistral posterolateral protuberance, a me-
dial ovary with lobes, and a uterus that is extensively
convoluted for its entire length. However, P. anthicum
is easily distinguished from P. rachycentri by having an
odtype that is posterior to the male pore; P. rachycentri
has an odtype that is anterior to the male pore. Further,
the position of the testis and the general body shape
differs between these species. Psettarium rachycentri
has a testis that extends from the caecal bifurcation to
the ovary and a body that is relatively more ovoid and
tapered equally at both ends. Psettarium anthicum has a
post-caecal testis and an extremely elongate body with a
broad posterior region that accommodates the testis. The
remaining three species of Psettarium, P. japonicum, P.
tropicum, and P. sebastodorum, are most easily distin-
guished from the cobia blood flukes by lacking posterior
caeca with lateral projections appearing as thorns in
lateral view.

Table 1. Type hosts for accepted species of Psettarium Goto et Ozaki, 1930.*

Parasite Type host Site Type locality Reference
Psettarium Takifugu pardalis (Temminck | intestine (probably within mesen- | Inland Sea, Japan, Goto and Ozaki
Japonicum et Schlegel) (as Spheroides teric vessels) Northwest Pacific 1929
pardalis), Higan-fugu Ocean
Psettarium Sphoeroides annulatus (Jenyns) | coelom washings and once from San Francisco, Manter 1940
tropicum (as Cheilichthys annulatus), intestine, “probably originally in Ecuador, Southeast
bullseye puffer the blood vessels” Pacific Ocean
Psettarium Sebastes caurinus Richardson | heart: usually intertrabecular off Shaw Island, Holmes 1971a
sebastodorum | (as Sebastodes caurinus), spaces of the atrium or ventricle; | Northeast Pacific
copper rockfish rarely bulbus arteriosus and ven- | Ocean
tral aorta
Psettarium Rachycentron canadum (Lin- kidney Gulf of Mannar, Lebedev and
rachycentri naeus), cobia Indian Ocean Parukhin 1972
Psettarium Rachycentron canadum, cobia | myocardium, atrial wall Northern Gulf of present study
anthicum Mexico

*Except P. sebastodorum, each species has been reported from the type host only; Holmes (1971a, 1971b) and Smith (1997) list other
hosts for P. sebastodorum.
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Unlike all other true sanguinicolids, including those
that penetrate cardiac muscle (e.g., Ankistromeces ma-
riae Nolan et Cribb, 2004), adults of P. anthicum are
sedentary. The narrow middle portion of each individual
(Figs. 1, 4) threaded through the atrial wall with a sur-
rounding white collar of fibrotic tissue (Fig. 4), and both
ends of each individual fluke dangled free within the
lumen of the heart. Typically, multiple specimens clus-
tered in a single site and were bound by the same fi-
brotic response while orienting with the anterior ends
directed in the same direction. No specimen detached,
wriggled free or crawled while being collected such as,
for example, specimens of Cardicola spp. (see Bullard
and Overstreet 2004) or Elaphrobates euzeti Bullard et
Overstreet, 2003 (see Bullard and Overstreet 2003). The
pathological alterations to the myocardium that are
associated with infection by P. anthicum will be de-
scribed in a separate study.

Cobia blood flukes may be useful biological tags.
Psettarium rachycentri purportedly infects the kidney of
cobia in the Indian Ocean only (Lebedev and Parukhin
1972), and we report P. anthicum from the heart of
cobia in the Gulf of Mexico. We saw neither an adult
nor juvenile specimen in the kidney. The life history and
migratory habits of cobia are indeterminate, but the
cobia is classified as a coastal migratory pelagic species
incapable of transoceanic migration. Further, we know
of no record of a cobia from the central Atlantic Ocean
or from the central or eastern Pacific Ocean (Shaffer
and Nakamura 1989). That sister species of Psettarium
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