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Abstract: We provide a supplemental description of the type species for Cryptogonimus Osborn, 1903 (Digenea: Cryptogonimidae), 
Cryptogonimus chili Osborn, 1903, based on newly-collected, heat-killed, formalin-fixed specimens infecting rock bass, Ambloplites 
rupestris (Rafinesque), and smallmouth bass, Micropterus dolomieu Lacepède (both Centrarchiformes: Centrarchidae), from the Duck 
River, Tennessee (USA). We emend Cryptogonimus to include features observed in the present specimens of its type species and in the 
descriptions of its congeners: a broad (wider than long) oral sucker, an intestine that bifurcates in the posterior half of the forebody, a 
bipartite seminal vesicle, a hermaphroditic duct that is dorsal to the ventral sucker, a preovarian seminal receptacle, and a Laurer’s canal 
that opens dorsally at the level of the anterior testis. We describe Caecincola duttonae sp. n. (Cryptogonimidae) infecting largemouth 
bass, Micropterus salmoides (Lacepède), from Neely Henry Reservoir (Coosa River, Alabama, USA). The new species differs from 
its congeners by having a combination of a less elongate body, an intestine that bifurcates at the level of the ventral sucker, caeca that 
terminate at the level of the testes, diagonal testes in the middle of the hindbody, and a vitellarium predominantly distributed in the 
hindbody. We emend Caecincola Marshall et Gilbert, 1905 (type species Caecincola parvulus Marshall et Gilbert, 1905) to include 
features of the new species and recently-described congeners: an elongate body, an intestine that bifurcates in the posterior half of the 
forebody, caeca that extend posteriad beyond the testes, tandem testes, and a vitellarium that is wholly or primarily in the hindbody. Our 
28S and ITS2 phylogenetic analyses recovered Caecincola and Cryptogonimus as sister taxa; Caecincola was recovered as paraphylet-
ic with 28S but monophyletic with ITS2. This is the first phylogenetic study of Cryptogonimidae that includes a nucleotide sequence for 
a species of the type genus Cryptogonimus. We regard Cryptogonimus diaphanus (Stafford, 1904) Miller, 1941 as a species inquirenda.

Keywords: Gonotyl, protuberance, ventrogenital sac, phylogenetic analysis.

Research Article

*Address for correspondence: Triet N. Truong, Aquatic Parasitology Laboratory, Southeastern Cooperative Fish Parasite and Disease Laboratory, 
School of Fisheries, Aquaculture, and Aquatic Sciences, Auburn University, 559 Devall Drive, Auburn, Alabama 36832, USA. E-mail: tnt0004@au-
burn.edu; ORCID: 0000-0002-5556-2938.
Zoobank number for article: urn:lsid:zoobank.org:pub:7E913798-7FDC-4F47-BF8A-7FA933C393BB

Institute of Parasitology, Biology Centre CAS
Folia Parasitologica 2025, 72: 006
doi: 10.14411/fp.2025.006

Species of Cryptogonimus Osborn, 1903 and Cae-
cincola Marshall et Gilbert, 1905 (both Digenea: Cryp-
togonimidae) are morphologically similar and mature in 
the gastrointestinal tract of centrarchids in North America 
(Osborn 1903, Marshall and Gilbert 1905, Gibson 1996, 
Miller and Cribb 2008b, Curran and Overstreet 2009, 
Barger 2018). Osborn (1903) proposed Cryptogonimus for 
Cryptogonimus chili Osborn, 1903 (type species) infecting 
the stomach and intestine of smallmouth bass, Micropter-
us dolomieu Lacepède (Centrarchiformes: Centrarchidae) 
and “other fishes of Lake Chautauqua, New York and St. 
Mary’s River, Michigan (USA).” 

Osborn (1903) proposed, but did not explicitly diagnose, 
Cryptogoniminae Osborn, 1903 to accommodate Cryp-
togonimus. Ward (1917) ignored the proposal of Cryp-
togoniminae by Osborn (1903) and redundantly diagnosed 
a subfamily by the same name, Cryptogoniminae Ward, 
1917. Miller and Cribb (2008b) dismissed the morpholog-
ical evidence for cryptogonimid subfamilies, rejected the 
subfamilies, and accepted “Cryptogonimidae Ward, 1917.”

The International Commission on Zoological Nomen-
clature (ICZN 1999; see also Notton et al. 2011). Article 
29.1 (Formation of family-group names) states that, “A 
family-group name is formed by adding to the stem of the 
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name [Art. 29.3] of the type genus, or to the entire name of 
the type genus [see Article 29.6], a suffix as specified in Ar-
ticle 29.2.” Article 29.3 (Determination of stem in names 
of type genera) states that, “The stem of a family-group 
name is based on the name of its type genus.” 

Article 36 (Principal of coordination) states that, “A 
name established for a taxon at any rank in the family 
group (which includes the subfamily, family and super-
family) is deemed to have been simultaneously established 
for nominal taxa at all other ranks in the family group; all 
of these taxa have the same type genus, and their names 
are formed from the stem of the name of the type genus 
[Art. 29.3] with appropriate change of suffix [Art. 34.1]. 
The name has the same authorship and date at every rank.”

Hence, Cryptogonimidae Osborn, 1903 and Cryp-
togoniminae Osborn, 1903 are the correct authorities and 
dates for these taxa. Greer and Corkum (1979), without 
commenting on Cryptogoniminae sensu Ward (1917), ac-
cepted and emended Cryptogoniminae Osborn, 1903. Staf-
ford (1904) and Greer and Corkum (1979) additionally de-
scribed Cryptogonimus diaphanus (Stafford, 1904) Miller, 
1941 and Cryptogonimus spinovum Greer et Corkum, 1979 
that they collected from fish markets in Montreal (Canada) 
and from the False River (Pointe Coupee Parish, Louisi-
ana, USA), respectively. Despite being the type genus for 
Cryptogonimidae, no DNA sequence is publicly available 
for any accepted species of Cryptogonimus.

Marshall and Gilbert (1905) erected Caecincola for 
Caecincola parvulus Marshall et Gilbert, 1905 (type spe-
cies) infecting the pyloric caeca and stomach of largem-
outh bass, Micropterus salmoides (Lacepède), in Wiscon-
sin (USA). Seven congeners have since been described, all 
of which infect black basses (Micropterus Lacepède) and 
white crappie, Pomoxis annularis Rafinesque (Centrarchi-
dae) in North America (Premvati 1967, Greer and Corkum 
1979, Curran and Overstreet 2009, Barger 2010, 2018, 
McAndrews and Barger 2017, Orcutt and Barger 2017). 
Marshall and Gilbert (1905) emphasised the morphologi-
cal similarity between Caecincola and Cryptogonimus and 
diagnosed Caecincola by lacking a gonotyl and eyespot 
remnants (vs. Cryptogonimus that has a gonotyl and eye-
spot remnants).

Mueller (1934) differentiated Caecincola from Cryp-
togonimus by Caecincola lacking a gonotyl (vs. having 
a gonotyl), having minute tegumental spines (vs. large 
spines) and eggs having an abopercular protuberance (vs. 
lacking it). Gibson (1996) and Miller and Cribb (2008b) 
stated that Caecincola differed from Cryptogonimus only 
by lacking a gonotyl. Gibson (1996) and Curran and Over-
street (2009) suggested that Caecincola could be a junior 
subjective synonym of Cryptogonimus pending nucleo-
tide-based phylogenetic analyses. Barger (2018), without 
a comment on the taxonomic identity of the two genera, 
regarded Caecincola as distinct from Cryptogonimus, ac-
cepted eight species of Caecincola, and provided a key to 
Caecincola spp. Prior to this study, the partial 18S and 28S 
ribosomal DNA sequences for Ca. parvulus comprise the 
only publicly available sequences representative of Cae-
cincola.

In the present study, we provide a supplemental descrip-
tion of Cr. chili, describe a new species of Caecincola, 
emend the diagnoses for Cryptogonimus and Caecincola, 
provide keys to all accepted species of the two genera, and 
conduct the first phylogenetic analyses of Cryptogonimidae 
that includes species of its type genus (Cryptogonimus).

MATERIALS AND METHODS
Twelve largemouth bass were electrofished from Neely Henry 

Reservoir (33.7888N, 86.0526W, Coosa River, Alabama, USA) 
on 5 April 2022. Three rock bass, Ambloplites rupestris (Rafin-
esque) (Centrarchidae) and two smallmouth bass were also elec-
trofished from Big Swan Creek (35.5608N, 87.3986W; Duck 
River, Tennessee, USA) on 29 August 2023. We also collected 
adult specimens of three other cryptogonimids to augment the 
phylogenetic analyses: Caecincola longiscens Curran et Over-
street, 2009 from three white crappie caught by hoop net in an 
oxbow of the Pascagoula River (30.6115N, 88.6387W; Jackson 
County, Mississippi, USA) on 6 June 2008; Neochasmus soga-
ndaresi Overstreet, 1971 from a striped bass, Morone saxatilis 
(Walbaum) (Moronidae) caught by hook and line from Biloxi 
Bay (30.4309N, 89.0178W; northern Gulf of Mexico) on 16 
March 2011; and Pseudoacanthostomum floridense Nahhas et 
Short, 1965 from a hardhead sea catfish, Ariopsis felis (Linnaeus) 
(Siluriformes: Ariidae) caught by hook and line from Davis Bay-
ou (30.3918N, 88.7987W; northern Gulf of Mexico, Mississippi) 
on 19 June 2012.

Fishes were dissected in the field or transported to the lab-
oratory alive or on ice and examined for parasites. Adult cryp-
togonimids were heat-killed using hot water (60°C), fixed in 10% 
neutral buffered formalin, stained overnight in Van Cleave’s and 
Ehrlich’s haematoxylins, dehydrated in an ethanol (EtOH) series, 
cleared in clove oil, and permanently mounted on glass slides 
using Canada balsam. Trematodes intended for DNA extraction 
were placed directly into 95% EtOH. 

Line drawings were made with the aid of an Olympus BX51 
microscope (Olympus Corporation of the Americas, Center Val-
ley, Pennsylvania, USA). Jenoptik Gryphax® software version 
2.1.0.724 (Jenoptik AG, Jena, Germany) was used for measure-
ments and taking photomicrographs. Unless otherwise indicated, 
morphometric variations were reported in micrometres (μm) as 
the range, followed by the mean in parentheses. Measured eggs 
were from the distal uterus. Taxonomic authorities for fishes fol-
lowed Fricke et al. (2024). 

Anatomical terms for cryptogonimids followed Barger (2018), 
except that “prepharyngeal oesophagus”, “postpharyngeal oe-
sophagus”, and “protuberance” (egg morphology) were used 
instead of “prepharynx”, “esophagus”, and “spinous process”, 
respectively. Representatives of the adult cryptogonimids we col-
lected herein were deposited as vouchers in the National Museum 
of Natural History’s Invertebrate Zoology Collection (NMNH, 
Smithsonian Institution, Washington, D.C., USA) (see Table 1).

Twelve EtOH-preserved adult trematodes (two each from 
largemouth bass, rock bass, smallmouth bass, white crappie, striped 
bass, and hardhead sea catfish) were used to extract the genomic 
DNA using the DNeasy Blood & Tissue kit (Qiagen, Hilden, Ger-
many). DNA concentration was measured using a NanoDrop One 
spectrophotometer (Thermo Fisher Scientific, Waltham, Massa-
chusetts, USA), diluted to 20 ng/µl, and stored at –20°C. The large 
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subunit ribosomal DNA (partial 28S) was amplified using forward 
primer (digl2: 5ʹ–AAGCATATCACTAAGCGG–3ʹ) and reverse 
primer (1500R: 5ʹ–GCTATCCTGAGGGAAACTTCG–3ʹ) (Tk-
ach et al. 2003). The complete internal transcribed spacer 2 region 
(ITS2) was amplified using GA1 (5’–AGAACATCGACATCTT-
GAAC–3’) and ITS2.2 (5’–CCTGGTTAGTTTCTTTTCCTC-
CGC–3’) (Anderson and Barker 1998, Cribb et al. 1998).

PCR reactions were performed with the following thermo-
cycling parametres: initial denaturation step of 94°C for 4 min, 
followed by 40 cycles of 94°C for 40 s, 52°C for 30 s, 72°C for 
2 min, with a final extension step of 72°C for 5 min. PCR prod-
uct was purified using the QIAquick PCR Purification kit (Qia-
gen). Both PCR primers (digl2, 1500R, GA1, and ITS2.2) were 
used in DNA sequencing reactions. Two internal primers 300F 
(5’–CAAGTACCGTGAGGGAAAGTTG–3’) and 1200R (5’–
GCATAGTTCACCATCTTCGG–3’) were also used to improve 
28S sequencing coverage (Lockyer et al. 2003). Additional DNA 
sequences of other cryptogonimids were presented in Table 1. 
DNA sequencing was performed by Genewiz (South Plainfield, 
New Jersey, USA). Representative nucleotide sequences of spe-
cies lacking intraspecific variation and all generated sequences 
of species exhibiting intraspecific variation were deposited in the 
NCBI GenBank (see Table 1).

Taxon and outgroup selection was based on previous phy-
logenetic studies of Cryptogonimidae of Kmentová et al. (2020) 
and Yong et al. (2023). Selected sequences were from Olson 
et al. (2003), Miller and Cribb (2007a–c, 2008a, 2009, 2013), 
Katokhin et al. (2008), Bray et al. (2009), Miller et al. (2009, 
2010a,b, 2018), Thaenkham et al. (2011), Jayawardena et al. 
(2013), Wongsawad et al. (2017), Kvach et al. (2018), Pantoja et 
al. (2018), Hernández-Orts et al. (2019), Kmentová et al. (2020), 
Miller and Adlard (2020), Solodovnik et al. (2021), Martin and 
Cutmore (2022), Santacruz et al. (2022), and Yong et al. (2023). 

Sequences were aligned using MAFFT (Katoh and Standley 
2013). The alignments were exported as .phy files to run the phy-
logenetic analyses using Maximum Likelihood. Trees were in-
ferred with IQ-TREE v.1.16.12 (Nguyen et al. 2015). Substitution 
model testing was done with ModelFinder (Kalyaanamoorthy et 
al. 2017) as implemented in IQ-TREE. After model testing, tree 
inference was done using the best-fitting substitution model GTR 
+ F + I + G4 (Chernomor et al. 2016). 

Default tree search parametres were used, except perturbation 
strength was set to 0.2 and 500 iterations had to be unsuccessful 
to stop the tree search. Tree inference was done 20 times with 
only the tree with the best log-likelihood score reported. Support 
for relationships was measured with 1000 ultrafast bootstrap rep-
licates (Hoang et al. 2018). The inferred phylogenetic trees were 
visualised using FigTree v1.4.4 (Rambaut et al. 2014) and further 
edited with Adobe Illustrator 28.5 version (2024) (Adobe Sys-
tems, San Jose, California, USA).

RESULTS

Cryptogonimus Osborn, 1903, emended

Synonym: Protenteron Stafford, 1904

T y p e  s p e c i e s :  Cryptogofzoobannimus chili Osborn, 1903.
O t h e r  s p e c i e s :  Cryptogonimus diaphanus (Stafford, 1904) 

Miller, 1941 (species inquirenda); Cryptogonimus spinovus 
Greer et Corkum, 1979.

Diagnosis: Body elongate. Tegument spinous; spines 
minute, scale-like, distributing over entire body surface ex-
cept on suckers. Eyespot remnants compacted or dispersed 
in pharyngeal region. Oral sucker funnel-shaped, termi-
nal, wider than long. Enlarged circumoral spines absent. 
Ventrogenital sac in anterior half of body. Ventral sucker 
subspherical, smaller than oral sucker, in anterior half of 
body, deeply embedded in ventrogenital sac. Gonotyl suck-
er-like, single, median, immediately anterior to or slightly 
overlapping anterior margin of ventral sucker, smaller or 
larger than ventral sucker, embedded in ventrogenital sac. 

Prepharynx shorter or longer than pharynx. Oesopha-
gus distinct, shorter or longer than pharynx. Pharynx sub-
spherical or ovoid. Intestine bifurcating in posterior half of 
forebody; caeca blindly ending at level of or beyond testes. 

Testes two, ovoid or ellipsoid, tandem, diagonal, or 
nearly opposite, separate, abutting or slightly overlapping, 
at middle of hindbody. Seminal vesicle bipartite, wholly in 
hindbody, pretesticular. Pars prostatica, cirrus and genital 
atrium indistinct or absent. Hermaphroditic duct dorsal to 
ventral sucker, wholly internal to ventrogenital sac. Genital 
pore immediately anterior to ventral sucker, opening into 
ventrogenital sac cavity. 

Ovary lobed, median or submedian, pretesticular or 
ventrally overlapping testes. Mehlis’ gland and Laurer’s 
canal present. Seminal receptacle canalicular, anterodor-
sal to ovary. Uterus comprising descending and ascending 
portions, occupying body space from ventral sucker to near 
posterior body end. Eggs numerous, ovoid, operculate; 
abopercular end broadly rounded or having protuberance. 

Vitellarium follicular, in two separate lateral fields; vi-
telline fields distributing into forebody and hindbody. Ex-
cretory bladder Y-shaped; main stem bifurcating at level of 
testes; arms extending anteriad to level of pharynx; pore 
terminal. 

Adults infecting pyloric caeca, stomach, and intestine 
of freshwater fishes (Centrarchiformes) in North America.

Differential diagnosis: Body elongate. Oral sucker 
funnel-shaped. Enlarged circumoral spines absent. Gono-
tyl sucker-like, single, immediately anterior to or slightly 

Table 1. New cryptogonimid specimens and sequences from the present study.

Species GenBank accession number Museum number

Cryptogonimus chili Osborn, 1903 PQ628042 (28S)a, PQ628050 (ITS2)a,  
PQ628041 (28S)b, PQ628049 (ITS2)b Vouchers USNM 1741945–947, 1741949

Caecincola duttonae Truong et Bullard sp. n. PQ628043 (28S), PQ628052 (ITS2) Holotype USNM 1741937, paratypes 
USNM 1741938–941

Caecincola longiscens Curran et Overstreet, 2009 n. comb. PQ628051 (28S and ITS2) Vouchers USNM 1741942–944
Neochasmus sogandaresi Overstreet, 1971 PQ628048 (28S and ITS2) Vouchers USNM 1741950–953
Pseudoacanthostomum floridense Nahhas et Short, 1965 PQ628047 (28S and ITS2) Vouchers USNM 1741954–957

aex rock bass; bex smallmouth bass.
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overlapping ventral sucker. Caeca ending blindly. Testes 
two. Seminal vesicle bipartite. Eggs with abopercular end 
broadly rounded or having protuberance.

Cryptogonimus chili Osborn, 1903 	 Fig. 1A–D
Supplemental description (based on light microscopy 

of 20 heat-killed, formalin-fixed, stained, whole-mounted 

adult specimens): Body elongate, 727–1,674 (998) long, 
128–255 (177) wide (4.5–6.8× [5.7×] longer than wide); 
forebody 273–560 (360) long, (32–41% [36] of body 
length); hindbody 406–1,031 (592) long (55–72% [59] of 
body length), 1.4–2.0× (1.6×) longer than forebody (Fig. 
1A,B). Eyespot pigment compact or dispersed near dorsal 
body surface between oral sucker and pharynx. Oral sucker 

Fig. 1. Cryptogonimus chili Osborn, 1903 (Digenea: Cryptogonimidae) infecting rock bass, Ambloplites rupestris (Rafinesque) (Cen-
trarchiformes: Centrarchidae) from the Duck River, Tennessee, USA. A – ventral view of voucher USNM 1741945 showing anatomical 
organs; B – dorsal view of voucher USNM 1741946; C – lateral view of voucher USNM 1741949 showing the terminal male and fe-
male genitalia; D – photomicrograph of mature eggs. Abbreviations: at – anterior testis; ca – caecum; du – distal uterus; eb – excretory 
branch; ebl – excretory bladder; eg – egg; ep – excretory pore; esp – eyespot remnant; gl – gonotyl; gp – genital pore; hd – hermaph-
roditic duct; os – oral sucker; ph – pharynx; pt – posterior testis; sr – seminal receptacle; sv – seminal vesicle; vf – vitelline follicles; 
vgs – ventrogenital sac; vs – ventral sucker.
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wider than long, 89–151 (124) long, 104–239 (159) wide 
(66–99% [90%] of body width). Ventral sucker 32–67 (49) 
long, 38–76 (56) wide (25–39% [32%] of body width). 
Oral sucker 1.7–3.9× (2.8×) wider than ventral sucker 
(Fig. 1A,B). Gonotyl slightly overlapping anterior margin 
of ventral sucker, 43–85 (60) long, 48–97 (61) wide (28–
42% [35%] of body width), 0.9–1.5× (1.2×) longer than 
ventral sucker, 0.8–1.3× (1.1×) wider than ventral suck-
er. Prepharynx oesophagus 14–82 (33) long (2–5% [3%] 
of body length). Pharynx subspherical, 36–59 (45) long 
(3–6% [5%] of body length), 38–58 (46) wide (20–34% 
[26%] of body width). Oesophagus longer than prephar-
ynx and pharynx, 42–143 (77) long (5–11% [8%] of body 
length). Intestine bifurcating in posterior half of forebody, 
189–392 (263) from anterior body end (22–33% [27%] of 
body length); caeca thick-walled along its length, unequal 
in length, extending posteriad to level of testes; postcaecal 
space 271–579 (403) long (25–42% [34%] of body length) 
(Fig. 1A,B).

Testes longer than wide, median, diagonal, typically 
abutting, occasionally slightly overlapping or separate by 
some distance, in middle of hindbody; anterior testis 98–
180 (131) long (9–16% [13%] of body length), 45–102 (70) 
wide (28–52% [39%] of body width); posterior testis 98–
186 (139) long (9–18% [14%] of body length), 45–118 (75) 
wide (28–59% [42%] of body width); pretesticular space 
420–1,017 (593) long (54–69% [58%] of body length); 
post-testicular space 137–394 (227) long (17–29% [23%] 
of body length) (Fig. 1A,B). Vasa efferentia extending an-
teriad from anterior margin of each testis, their courses in-
completely observed; vas deferens not observed. Seminal 
vesicle filled with sperm, occupying most of anterior half 
of inter-caecal space between ventral sucker and ovary, an-
teriorly merging with distal uterus to form hermaphroditic 
duct dorsal to ventral sucker; anterior part ovoid, 51–140 
(77) long, 38–108 (60) wide; posterior part ovoid, shorter 
than anterior part, 30–109 (55) long, 27–89 (46) wide (Fig. 
1A–C). Genital pore median, immediately anterior to ven-
tral sucker and posterior to gonotyl (Fig. 1A).

Ovary comprising 4–5 unequal lobes, median, wid-
er than long, anterior to and ventrally overlapping testes, 
65–159 (100) long (8–13% [10%] of body length), 78–162 
(113) wide (51–76% [63%] of body width); preovarian 
space 391–925 (544) long (50–66% [54%] of body length) 
(Fig. 1A,B). Mehlis’ gland cells numerous, primarily pre-
ovarian. Seminal receptacle ovoid or ellipsoid, median, 
pretesticular, dorsally overlapping posterior part of sem-
inal vesicle and anterior half of ovary, filled with sperm, 
71–128 (98) long, 45–75 (59) wide (Fig. 1A,B). Oviduct 
and Laurer’s canal difficult to discern in whole-mounted 
specimens. 

Vitelline fields wholly pretesticular, extending from 
slightly anterior to gonotyl or at level of ventral sucker 
posteriad to level of ovary, surrounding caeca, 183–505 
(300) long (22–41% [30%] of body length); previtelline 
space 207–605 (301) long (21–41% [30%] of body length); 
postvitelline space 275–661 (407) long (35–47% [41%] of 
body length) (Fig. 1A,B); transverse vitelline ducts sym-
metrical, primarily dorsal to and at level of ovary, approx-

imately branching at 131–420 (243) from anterior extent 
of each vitelline field (61–95% [79%] of body length), ex-
tending posteromedian 31–142 (64) to form vitelline reser-
voir. Vitelline reservoir oblong or subtriangular in outline, 
median, pretesticular, immediately posterior to or ventrally 
overlapping posterior margin of seminal receptacle, 10–21 
(15) long, 9–36 (23) wide. 

Uterus primarily ventral to testes, comprising several 
post-testicular coils, filling most post-testicular space in 
fully mature specimens, dorsally originating from ovary, 
descending posteriad sinistrally to near posterior body end, 
ascending dextrally to level of ovary, entering ventrogen-
ital sac ventral to seminal vesicle and seminal receptacle; 
distal end of uterus lacking muscular layer (metraterm ab-
sent) (Fig. 1A–C). Eggs having smooth surface, transpar-
ent in proximal uterus, becoming tanned in distal uterus, 
19–24 (21) long, 10–13 (11) wide; abopercular end broadly 
rounded, lacking protuberance (Fig. 1A–D).

Excretory bladder slender proximally; excretory branch-
es enlarged distally, ventral to caeca, extending anteriad to 
level of or slightly posterior to pharynx (Fig. 1A,B).

T y p e  h o s t :  Smallmouth bass, Micropterus dolomieu La-
cepède (Centrarchiformes: Centrarchidae).

H o s t s  o f  p r e s e n t  s t u d y :  Rock bass, Ambloplites rup-
estris (Rafinesque) (Centrarchiformes: Centrarchidae) and 
smallmouth bass.

T y p e  l o c a l i t y :  Osborn (1903) did not designate the type lo-
cality. He collected adults of Cr. chili from Chautauqua Lake, 
Chadakoin River, New York and Saint Mary’s River, Michi-
gan (both USA).

L o c a l i t y  o f  p r e s e n t  s t u d y :  Big Swan Creek 
(35.5608N, 87.3986W), Duck River, Tennessee (USA).

S i t e  o f  i n f e c t i o n :  Stomach and intestine.
P r e v a l e n c e  a n d  i n t e n s i t y  o f  i n f e c t i o n :  Three of 

3 rock bass (100%) were infected by 2, 7 and 7 adult worms; 1 
of 2 smallmouth bass (50%) were infected by 34 adult worms.

S p e c i m e n s  a n d  s e q u e n c e s  d e p o s i t e d :  See Table 1.
M u s e u m  s p e c i m e n s  e x a m i n e d :  vouchers of Cr. chi-

li (also labelled as Cryptogonimus chyli), including USNM 
1350346 (1 slide), USNM 1356183 (28 slides), USNM 
1372215 (1 slide), USNM 1374145 (1 slide), USNM 1385104 
(6 slides), USNM 1390661 (8 slides), USNM 1395254 (1 
slide), 1395257 (1 slide), and USNM 1396895 (2 slides); 
holotype of Cr. spinovus USNM 1370367 (labelled as Cr. spi-
novum).

Taxonomic remarks
Miller and Cribb (2008b) diagnosed Cryptogonimus as 

having an oral sucker that was longer than wide, an in-
testine that bifurcated immediately anterior to the ventral 
sucker, and a tubular (unipartite) seminal vesicle. They did 
not treat the fine features of the male and female reproduc-
tive systems, i.e., the hermaphroditic duct, seminal recep-
tacle and Laurer’s canal. 

We herein emend Cryptogonimus to include features 
observed in the newly-collected, properly heat-killed 
specimens of Cr. chili and in the holotype of Cr. spinovus. 
These features comprise an oral sucker that is wider than 
long (present in Cr. chili and Cr. spinovus), an intestine that 
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bifurcates in the posterior half of the forebody (Cr. chili), 
a bipartite seminal vesicle (Cr. chili and Cr. spinovus), a 
hermaphroditic duct that is dorsal to the ventral sucker (Cr. 
chili and Cr. spinovus), a seminal receptacle that is antero-
dorsal to the ovary (Cr. chili and Cr. spinovus), and a Lau-
rer’s canal that dorsally opens at the level of the anterior 
testis (Cr. spinovus).

The original description of Cr. diaphanus by Stafford 
(1904) (as Protenteron diaphanum Stafford, 1904; based 
on unspecified number of adult specimens infecting the in-
testine of rock bass from Montreal, Canada, collected by 
Stafford from 1901 to 1903) was incomplete and included 
outlier features, i.e., a ventral sucker (0.62 mm wide) twice 
as wide as the body (0.385 mm), short caeca terminating at 
the posterior margin of or slightly beyond the ventral suck-
er, and eggs that were 0.22 mm long and 0.011 mm wide 
(Stafford’s measurements for Cr. diaphanus were probably 
misprints). No illustration of Cr. diaphanus was provided 
by Stafford (1904). 

A redescription (with a single figure of laterally-mount-
ed whole body) of Cr. diaphanus by Miller (1941) (based 
on a single unnamed, poorly-mounted, poorly-stained 
trematode specimen infecting rock bass from an unspec-
ified locality, collected by Stafford in 1904) was also in-
complete and comprised some doubtful features: an oral 
sucker that was longer than wide, an entire ovary and eggs 
that were 0.2 mm long and 0.1 mm wide (probably also 
misprinted measurements). These unusual features report-
ed for Cr. diaphanus clearly do not fit the present emended 
diagnosis of Cryptogonimus. Cryptogonimus diaphanus 
needs a redescription based on fresh, properly heat-killed, 
formalin-fixed, stained specimens from the type host and 
type locality or nearby areas. Hence, until a sufficient rede-
scription of Cr. diaphanus is available, we herein consider 
Cr. diaphanus as a species inquirenda.

Cryptogonimus chili required a morphological reap-
praisal because the narrative descriptions of this species by 
Osborn (1903, 1910) were incomplete and dubious. Osborn 
(1903, 1910) described Cr. chili (also spelled as Cr. chyli 
by Osborn 1910, Mueller 1934, Van Cleave and Mueller 
1934, Miller 1941) as “The worms appear to the naked 
eye as extremely minute black spots…” and “The minute 
worms are detected as black spots of elongate form”. Os-
born (1903) reported that Cr. chili was 0.525–9.3 mm long. 
Osborn (1910), perhaps re-examining the same specimens, 
reported the length of Cr. chili with a much narrower range 
(0.525–1.3 mm). 

We consider the maximum body length of Cr. chili pre-
sented in Osborn (1903) as a misprint (body length proba-
bly ranges from 0.525 to 0.93 or to 1.3 mm) as compared to 
his two narrative descriptions of this species. Further, Os-
born (1903, 1910) inconsistently (erroneously) described 
the anatomy of this species. The seminal vesicle was de-
picted as elongated and unipartite by Osborn (1903; fig. 1) 
but later illustrated as tripartite in Osborn (1910; figs. 2, 3). 
We suspect that Osborn (1910) misinterpreted the seminal 
receptacle as a part of the seminal vesicle because Osborn 
(1903, 1910) erroneously stated that Cr. chili lacked a sem-
inal receptacle. 

Regarding the female complex, Osborn (1903; figs. 1, 2) 
drew the ovary of Cr. chili with smooth margins and as pre-
testicular or intertesticular, whereas Osborn (1910; fig. 1) 
illustrated the ovary of Cr. chili as trilobed and ventral to 
both testes. Van Cleave and Mueller (1934; fig. 4) collected 
specimens of Cr. chili from rock bass and smallmouth bass 
in Oneida Lake (New York, USA) that were 0.88 mm long 
and had a preovarian seminal receptacle and an ovary with 
7–8 lobes.

The present specimens of Cr. chili from the Duck Riv-
er are important and potentially good vouchers for future 
studies of this species and related cryptogonimids because 
they were well-fixed, well-stained, properly-mounted, and 
matched the voucher specimens of Cr. chili. At the time of 
writing this paper, we could not locate a type specimen of 
Cr. chili from Osborn’s (1903, 1910) studies nor a voucher 
of Cr. chili deposited by Van Cleave and Mueller (1934) to 
confirm the body measurements and the dubious features 
of Cr. chili reported by Osborn (1903, 1910). 

We studied a voucher specimen of Cr. chili (USNM 
1350346) collected and identified by Osborn (1903) from 
smallmouth bass from Minnesota (USA). This specimen 
was 0.57 mm long, contracted and poorly-fixed such that 
the gonads, hermaphroditic duct and distal portions of the 
male and female genitalia were indiscernible. Other vouch-
ers of Cr. chili (see Taxonomic summary; all in poor con-
dition) we examined were 0.82–1.45 mm long and had a 
bipartite seminal vesicle, an ovoid seminal receptacle im-
mediately posterior to or slightly overlapping the posterior 
part of the seminal vesicle, and an ovary having 4–5 lobes 
and ventral to the testes. 

Our supplemental description of Cr. chili herein includes 
several new observations, including a body that is 727–1,674 
long (4.5–6.8× longer than wide), an oral sucker that is wid-
er than long, an intestine that bifurcates in the posterior half 
of the forebody, a bipartite seminal vesicle, a hermaphro-
ditic duct that is dorsal to the ventral sucker, a pretesticular 
seminal receptacle, and an ovary having 4–5 unequal lobes. 
Some of our specimens of Cr. chili, however, were slightly 
longer than those reported in Osborn (1903, 1910) and Van 
Cleave and Mueller (1934), perhaps related to specimen age.

We provide a key to accepted species of Cryptogonimus:
1a. Caeca extending into post-testicular space; vitellarium 

extending anteriad to level of pharynx; eggs having 
pointed abopercular protuberance..................................
................................................ Cryptogonimus spinovus

1b. Caeca terminating at level of testes; vitellarium extend-
ing anteriad to slightly anterior to gonotyl; eggs lacking 
abopercular protuberance.............. Cryptogonimus chili

Caecincola Marshall et Gilbert, 1905, emended

T y p e  s p e c i e s :  Caecincola parvulus Marshall et Gilbert, 1905.
O t h e r  a c c e p t e d  s p e c i e s :  Caecincola aubergine Barg-

er, 2018; Caecincola autumnae Barger, 2010; Caecincola 
cookorum McAndrews et Barger, 2017; Caecincola latosto-
mus Greer et Corkum, 1979; Caecincola longiscens Curran et 
Overstreet, 2009; Caecincola septimus Orcutt et Barger, 2017; 
Caecincola wakullata Premvati, 1967.
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Diagnosis: Body subovoid, elongate-ovoid, or elongate. 
Tegument spinous; spines minute, scale-like, distributing 
over entire body surface except on suckers. Eyespot rem-
nants compacted or dispersed in pharyngeal region. Oral 
sucker funnel-shaped, terminal, ranging from wider than 
long to longer than wide. Enlarged circumoral spines ab-
sent. Ventrogenital sac in anterior half or middle of body. 
Ventral sucker subspherical, smaller than oral sucker, em-
bedded in ventrogenital sac. Gonotyl absent. 

Subspherical or ovoid. Prepharynx indistinct, shorter or 
longer than pharynx. Pharynx oesophagus distinct, shorter 
or longer than pharynx. Intestine bifurcating in posterior 
half of forebody or at level of ventral sucker; caeca blindly 
ending, wholly pretesticular or terminating at level of or 
slightly beyond testes. 

Testes two, ovoid or ellipsoid, tandem, diagonal, or 
nearly opposite, separate, abutting or slightly overlapping, 
at middle or posterior half of hindbody. Seminal vesicle 
bipartite, typically in hindbody (exceptionally extending 
into forebody in Ca. wakullata), pretesticular, rarely ex-
tending into forebody. Pars prostatica, cirrus and genital 
atrium indistinct or absent. Hermaphroditic duct dorsal to 
ventral sucker, wholly internal to ventrogenital sac. Genital 
pore immediately anterior to ventral sucker, opening into 
ventrogenital sac cavity. 

Ovary lobed, median or submedian, pretesticular or ven-
trally overlapping testes. Mehlis’ gland and Laurer’s canal 
present. Seminal receptacle canalicular, dorsal to ovary. 
Uterus comprising descending and ascending portions, oc-
cupying body space from ventral sucker to near posterior 

Fig. 2. Caecincola duttonae Truong et Bullard sp. n. (Digenea: Cryptogonimidae) infecting largemouth bass, Micropterus salmoides 
(Lacepède) (Centrarchiformes: Centrarchidae) from Neely Henry Reservoir, Coosa River, Alabama, USA (A, B) and Caecincola par-
vulus Marshall et Gilbert, 1905 infecting largemouth bass from Wisconsin, USA (C). A – ventral view of the holotype USNM 1741937 
showing anatomical organs; B – dorsal view of a paratype USNM 1741938; C – photomicrograph of a syntype (USNM 1350225, dor-
sal view). Abbreviations: at – anterior testis; ca – caecum; eb – excretory branch; ebl – excretory bladder; eg – egg; ep – excretory pore; 
esp – eyespot remnant; gp – genital pore; Lc – Laurer’s canal; Lp – Laurer’s canal pore; os – oral sucker; ov – ovary; ph – pharynx; 
pt – posterior testis; sr – seminal receptacle; sv – seminal vesicle; vf – vitelline follicles; vr – vitelline reservoir vs – ventral sucker.
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body end. Eggs numerous, ovoid, operculated; abopercular 
end broadly rounded or having protuberance. 

Vitellarium follicular, in two separate lateral fields; vi-
telline fields confined to forebody or to hindbody or dis-
tributed into forebody and hindbody. Excretory bladder 
Y-shaped; main stem bifurcating at level of testes; arms 
extending anteriorly to level of pharynx; pore terminal. 
Adults infecting pyloric caeca, stomach, and intestine of 
freshwater fishes (Centrarchiformes) in North America.

Differential diagnosis: Body subovoid, elongate-ovoid, 
or elongate. Oral sucker funnel-shaped. Enlarged circu-
moral spines absent. Gonotyl absent. Caeca ending blindly. 
Testes two. Seminal vesicle bipartite. Eggs with abopercu-
lar end broadly rounded or having protuberance.

Fig. 3. Caecincola duttonae Truong et Bullard sp. n. (Digenea: Cryptogonimidae) infecting largemouth bass, Micropterus salmoides 
(Lacepède) (Centrarchiformes: Centrarchidae) from Neely Henry Reservoir, Coosa River, Alabama, USA (A–D) and Caecincola par-
vulus Marshall et Gilbert, 1905 infecting largemouth bass from Wisconsin, USA (E). A – lateral view of a paratype USNM 1741939 
showing the terminal male and female genitalia; B – ventral view of a paratype USNM 1741940 showing the ovarian complex; 
C – photomicrograph of immature eggs; D – photomicrograph of mature eggs; E – photomicrograph of eggs of a syntype (USNM 
1350225). Abbreviations: du – distal uterus; eg – egg; gp – genital pore; hd – hermaphroditic duct; Lc – Laurer’s canal; Lp – Laurer’s 
canal pore; ov – ovary; sr – seminal receptacle; sv – seminal vesicle; vd – vitelline duct; vf – vitelline follicles; vgs – ventrogenital sac; 
vr – vitelline reservoir; vs – ventral sucker.

Caecincola duttonae Truong et Bullard sp. n. 	
	 Figs. 2A,B, 3A–C

ZooBank number for species: 
urn:lsid:zoobank.org:act:A3A607FA-B812-433D-A3C6-E36AD8B6B2F4 

Description (measurements based on light microscopy 
of 18 heat-killed, formalin-fixed, stained, whole-mounted 
adult specimens): Body elongate-ovoid or slightly elongate 
with broadly rounded body ends, 420–605 (508) long, 140–
224 (181) wide (body 2.6–3.3× [2.9×] longer than wide); 
forebody 125–161 (142) long (24–32% [28%] of body 
length); hindbody 214–418 (324) long (47–69% [63%] of 
body length), 1.6–2.9× (2.3×) longer than forebody (Fig. 
2A,B). Eyespot pigment dispersed near dorsal body sur-
face in pharyngeal region. Oral sucker wider than long, 

https://zoobank.org/NomenclaturalActs/a3a607fa-b812-433d-a3c6-e36ad8b6b2f4
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80–134 (90) long, 90–179 (120) wide (55–96% [69%] of 
body width). Ventral sucker 30–40 (36) long, 34–42 (37) 
wide (17–25% [21%] of body width). Oral sucker 2.3–5.3× 
(3.4×) wider than ventral sucker (Fig. 2A,B). Prepharynx 
shorter than pharynx, 12–30 (18) long (2–5% [3%] of body 
length). Pharynx subspherical, 32–51 (37) long (6–10% 
[7%] of body length), 29–49 (35) wide (16–26% [20%] of 
body width). Oesophagus longer than prepharynx, 14–151 
(31) long (3–9% [6%] of body length. Intestine bifurcating 
at level of ventral sucker, 133–188 (162) from anterior body 
end (28–35% [32%] of body length); caeca extending pos-
teriad to level of anterior testis; postcaecal space 177–312 
(245) long (39–52% [47%] of body length) (Fig. 2A,B).

Testes ovoid or ellipsoid, longer than wide, primarily 
postcaecal, diagonal, abutting or nearly abutting, occasion-
ally slightly overlapping, in middle of hindbody; anterior 
testis 74–126 (98) long (15–22% [19%] of body length), 
43–94 (66) wide (27–45% [37%] of body width); posterior 
testis slightly larger than anterior testis, 87–166 (115) long 
(17–27% [22%] of body length), 53–95 (73) wide (32–
48% [41%] of body width); pretesticular space 224–291 
(250) long (45–53% [50%] of body length); post-testicular 
space 82–133 (107) long (18–25% [21%] of body length) 
(Fig. 2A,B). Vasa efferentia extending anteriad from an-
terior margin of each testis, their courses difficult to trace 
in whole-mounted specimens; vas deferens not observed. 
Seminal vesicle ventral to caeca, filled with sperm, occu-
pying space between ventral sucker and testes, merging 
anteriorly with distal uterus to form hermaphroditic duct 
within ventrogenital sac; anterior part ovoid, 33–54 (44) 
long, 26–48 (37) wide; posterior part ovoid, approximately 
equal in size to anterior part, 32–54 (40) long, 32–54 (42) 
wide (Figs. 2A,B, 3A). Genital pore immediately anterior 
to ventral sucker (Figs. 2A,B, 3A).

Ovary deeply trilobed, median or submedian, wider 
than long, ventral to and entirely overlapping testes, 36–70 
(53) long (8–12% [10%] of body length), 45–92 (64) wide 
(28–44% [37%] of body width); preovarian space 235–304 
(262) long (47–58% [51%] of body length) (Figs. 2A,B, 
3B). Mehlis’ gland cells numerous, primarily preovarian. 
Seminal receptacle ovoid or ellipsoid, median, immedi-
ately preovarian or slightly overlapping anterior margin of 
ovary, dorsally overlapping posterior part of seminal vesi-
cle and anterior testis, filled with sperm, 23–71 (38) long, 
24–56 (35) wide (Figs. 2A,B, 3B). Oviduct difficult to dis-
cern in whole-mounted specimens. Laurer’s canal straight 
and slender along its length, originating from posterior 
margin of seminal vesicle, extending posteriad 49–87 (67) 
(10–17% [14%] of body length); pore submedian, opening 
dorsally at level of middle of posterior testis (Figs. 2B, 3B). 

Vitelline fields compact, primarily extra-caecal, whol-
ly pretesticular, extending anteriad to level of or slightly 
posterior to pharynx and posteriad to level of posterior part 
of seminal vesicle, 80–144 (100) long (16–25% [19%] of 
body length); previtelline space 118–167 (136) long (20–
30% [26%] of body length); postvitelline space 236–362 
(287) long (50–62% [55%] of body length); transverse vi-
telline ducts nearly symmetrical, dorsal to caeca, branching 
at or nearly at posterior end of each vitelline field), extend-

ing posteromedian 46–87 (63) to form vitelline reservoir; 
vitelline reservoir oblong or subtriangular in outline, me-
dian or submedian, immediately preovarian, dorsal to an-
terior half of anterior testis, 228–304 (259) from anterior 
body end (44–56% [52%] of body length), 8–16 (12) long, 
10–21 (17) wide (Figs. 2A,B, 3B). 

Uterus ventral to testes along its course, originating 
from ovary, descending posteriad sinistrally to middle of 
post-testicular space or to near posterior body end, ascend-
ing dextrally to level of testes before winding slightly to 
midline, entering ventrogenital sac ventral to seminal ves-
icle and seminal receptacle; metraterm absent (Figs. 2A,B, 
3A). Uterine eggs transparent and smooth in proximal uter-
us, becoming darkly tanned and having a wholly textured 
surface with irregularly ridges in distal uterus, 21–24 (22) 
long, 10–12 (11) wide; abopercular end broadly rounded, 
lacking abopercular protuberance (Figs. 2A,B, 3A–D).

Excretory system comprising main stem that bifurcat-
ing at level of posterior testis; excretory bladder becoming 
diminutive and narrow proximally; excretory branches en-
larged distally, ventral to caeca, extending anteriad to level 
of pharynx (Fig. 2A,B).

T y p e  h o s t :  Largemouth bass, Micropterus salmoides (La-
cepède) (Centrarchiformes: Centrarchidae).

T y p e  l o c a l i t y :  Neely Henry Reservoir (33.7888N, 
86.0526W, Coosa River, Alabama, USA).

S i t e s  o f  i n f e c t i o n :  Pyloric caeca, stomach and intestine.
P r e v a l e n c e  o f  i n f e c t i o n :  Ten of 12 largemouth bass 

(83%) were infected.
S p e c i m e n s  a n d  s e q u e n c e s  d e p o s i t e d :  Table 1.
M u s e u m  s p e c i m e n s  e x a m i n e d :  All labelled as Ca. 

parvulus, including the syntypes USNM 1350225 (1 slide) 
and vouchers USNM 1320377 (1 slide), USNM 1350224 (1 
slide), USNM 1372172 (1 slide), USNM 1390610 (3 slides), 
USNM 1390611 (3 slides), USNM 1396895 (2 slides), and 
BMNH 2002.4.9.40 (1 slide; Natural History Museum, Lon-
don, UK).

E t y m o l o g y :  The species name honours Haley Rebecca Dut-
ton (Auburn University, Southeastern Cooperative Fish Para-
site and Disease Laboratory) for her contributions to the par-
asitology and disease diagnostics of freshwater fishes in the 
southeastern United States.

Taxonomic remarks
Miller and Cribb (2008b) diagnosed Caecincola as hav-

ing an oblong body, an intestine that bifurcates immediate-
ly anterior or dorsal to the ventral sucker, caeca that extend 
posteriad in the anterior half of the hindbody (caeca wholly 
pretesticular or extend posteriad to the level of the testes), 
testes that are symmetrical or slightly diagonal, and a vi-
tellarium predominantly distributed in the forebody or ex-
tends posteriad to the posterior margin of the ventral suck-
er. When Miller and Cribb (2008b) diagnosed Caecincola, 
only three species (Ca. parvulus, Ca. latostomus, and Ca. 
wakullata) had been described. 

We emend Caecincola to include features of the new 
species as well as of the other five recently-described con-
geners after Miller and Cribb (2008b): an elongate body 
(present in Ca. aubergine, Ca. autumnae, Ca. cookorum, 



doi: 10.14411/fp.2025.006	 Truong et al.: Revision of Cryptogonimus and Caecincola

Folia Parasitologica 2025, 72: 006	 Page 10 of 17

0.09

Retrovarium gardneri EF116640

Siphomutabilus raritas KF417629

Neometadena ovata EF116631

Euryakaina manilensis HM056033

Retrovarium exiguiformosum EF116638

Siphoderina virga EU571258

Chelediadema marjoriae EF566869

Cryptogonimus chili PQ628049

Gynichthys diakidnus FJ907332

Centrocestus formosanus KX430150

Siphomutabilus gurukun KF417628

Beluesca longicolla EF566871

Varialvus lacertus HM187780
Varialvus jenae HM187779

Siphoderina nana OR593670

Stemmatostoma cribbi MN688140

Varialvus charadrus HM187781

Retrovarium amplorificium EF116635

Siphoderina quasispina EU571259

Siphoderina grunnitus EU571257

Caulanus thomasi EF428141

Retrovarium brooksi EF116641

Retrovarium snyderi EF116636

Caecincola duttonae sp. n. PQ628052

Metadena lutiani KF417627

Neometadena paucispina MH048900

Beluesca littlewoodi EF566870

Opisthorchis felineus EF688142

Siphoderina territans EF116632

Euryakaina sp. HM056034

Timoniella cf. balthica MF491845

Siphoderina hirastricta EU571255

Siphoderina jactus EU571253
Siphoderina infirma EU571256

Cryptogonimus chili PQ628050

Siphoderina poulini EU571254

Lobosorchis tibaldiae FJ154899
Lobosorchis polygongylus FJ154900

Retrovarium manteri EF116633

Retrovarium planum EF116634

Pseudoacanthostomum floridense PQ628047

Retrovarium formosum EF116637

Retrovarium sablae EF116642

Retrovarium valdeparvum EF116639

Latuterus maldivensis EF428143

Timoniella imbutiforme MF491852

Latuterus tkachi EF428142

Stemmatostoma pearsoni MN688141

Neochasmus sogandaresi PQ628048

Euryakaina marina HM056032

Retrovarium mariae EF116630

Siphoderina subuterus EU571252

Caecincola longiscens PQ628051

86

100

100
88

100

100

98

88

100

100

100

95

100

93

99

98

99

94
98

100

94

97

96

99

98

98

99

100

//

Fig. 4. 28S phylogeny of Cryptogonimidae. Sequences in bold are from the present study. Nodal supports lower than 85 are not shown. 
Scale bar is in substitutions per site.



doi: 10.14411/fp.2025.006	 Truong et al.: Revision of Cryptogonimus and Caecincola

Folia Parasitologica 2025, 72: 006	 Page 11 of 17

Ca. longiscens, Ca. septimus), an intestine that bifurcates 
at the level of the ventral sucker (the new species) or far-
ther anteriad in the posterior half of the forebody (Ca. au-
bergine, Ca. autumnae, Ca. cookorum, Ca. longiscens, Ca. 
septimus), caeca that extend posteriad beyond the testes 
(Ca. cookorum), tandem or nearly tandem testes (Ca. au-
bergine, Ca. autumnae, Ca. cookorum, Ca. longiscens, Ca. 
septimus), and a vitellarium that is wholly in the hindbody 
(Ca. longiscens) or primarily in the hindbody (Ca. auber-
gine and the new species).

Curran and Overstreet (2009) described Ca. longiscens 
(infecting the pyloric caeca and intestine of white crappie 
from Lake Chotard (Issaquena County, Mississippi River, 
Mississippi) and from an oxbow of the Pascagoula River 
(Jackson County, Mississippi) as uniquely having an elon-
gate body (5.5–7.5× longer than wide), tandem testes, an 
elongate, tubular (unipartite) seminal vesicle, and a vitel-
larium that was wholly confined to the hindbody. 

We collected adult cryptogonimid specimens from the 
intestine of the same host (white crappie) and same local-
ity (a small oxbow near the Pascagoula River). The pres-
ent specimens from the Pascagoula River matched those 
Ca. longiscens as per Curran and Overstreet (2009) except 
that they all had a bipartite seminal vesicle (more promi-
nently visible in laterally-mounted specimens). No species 
of Caecincola reportedly has a unipartite seminal vesicle. 
Hence, the restricted distribution of the vitellarium in the 
hindbody is the most reliable feature that readily distin-
guishes Ca. longiscens from its congeners.

The new species most closely resembles Ca. parvulus 
sensu Marshall and Gilbert (1905) by having an elon-
gate-ovoid to a slightly elongate body, short caeca that 
terminate at the level of the testes, diagonal testes in the 
middle of the hindbody, and a trilobed ovary. The new spe-
cies differs from Ca. parvulus by having an intestine that 
bifurcates at the level of the ventral sucker (vs. immedi-
ately anterior to the ventral sucker) and a vitellarium pre-
dominantly distributed in the hindbody from the level of or 
slightly posterior to the pharynx posteriad to the level of 
the posterior part of the seminal vesicle (vs. a vitellarium 
that is wholly confined to the forebody in the pharyngeal 
region) (Fig. 2A,B). 

We examined the syntypes of Ca. parvulus (USNM 
1350225, comprising three incomplete adult specimens, 
one young complete adult having ~20 eggs, and one juve-
nile) and found that they were in poor condition (destained 
and poorly-mounted). Marshall and Gilbert (1905) used the 
only complete adult specimen to illustrate fig. 1, plate 15 
in Marshall and Gilbert (1905). The four mature specimens 
had eyespot remnants dispersed in the pharyngeal region, 
an intestine that bifurcated immediately anterior to the 
ventral sucker, and eggs that had a transparent and smooth 
surface (likely representing immature eggs; cf. eggs of Ca. 
duttonae) and a broadly rounded abopercular end (lacking 
an abopercular protuberance; see Figs. 2C, 3E). 

The vitellarium was indiscernible in all syntypes of Ca. 
parvulus (Fig. 2C). It was described as “yolk-glands lat-
eral, far forward in the body lying at each side of the pre-
pharynx and pharynx, never extending as far back as the 

intestinal caeca.” Marshall and Gilbert (1905) illustrated 
the vitellarium (fig. 1) as symmetrical, bilateral fields of 
small follicles confined to the pharyngeal region from the 
posterior margin of the oral sucker posteriad to slightly be-
yond the pharynx (the vitellarium is wholly confined to the 
forebody). 

The new species differs from Ca. autumnae, Ca. cooko-
rum, Ca. latostomus, Ca. septimus, and Ca. wakullata by 
having a vitellarium predominantly distributed in the hind-
body (vs. a vitellarium that is wholly or predominantly 
distributed in the forebody). The new species differs from 
Ca. aubergine and Ca. longiscens by having a less elon-
gate body (2.6–3.3× vs. 5.0–8.8× and 5.5–7.5× longer than 
wide in Ca. aubergine and Ca. longiscens, respectively), 
caeca that terminate at the level of the anterior testis (vs. 
at the level of the posterior testis), and diagonal testes (vs. 
tandem testes).

Several cryptogonimid records from centrarchids in the 
eastern United States are dubious. Regarding Ca. parvulus, 
after Marshall and Gilbert’s (1905) description, Mueller 
(1934) and Van Cleave and Mueller (1934) (perhaps stud-
ied the same specimens) reported and deposited voucher 
specimens identified as Ca. parvulus (USNM 1390611) in-
fecting the pyloric caeca, stomach and intestine of largem-
outh bass from Oneida Lake. These specimens had some 
bizarre features clearly distinct from the original descrip-
tion and type specimens of Ca. parvulus: an oral sucker 
that was longer than wide (vs. wider than long) and that 
was <1/2 maximum body width (vs. >1/2 maximum body 
width), an ovary that had 3–4 lobes (vs. having 3 lobes), 
and eggs (both immature and mature) that had a pointed 
abopercular protuberance (vs. lacking an abopercular pro-
tuberance). 

Lundahl (1941) reported adult specimens identified as 
Ca. parvulus infecting largemouth bass from the Huron 
River (Michigan). These specimens of Lundahl (1941) 
matched the morphological descriptions and voucher 
specimens of Ca. parvulus as per Mueller (1934) and Van 
Cleave and Mueller (1934). Mueller (1934), Van Cleave 
and Mueller (1934), and Lundahl (1941) apparently did not 
examine the syntypes of Ca. parvulus nor morphological-
ly compare these type specimens to their cryptogonimid 
specimens. 

Amin (1982) reported a single adult specimen also 
identified as Ca. parvulus (USNM 1372172, poorly fixed) 
infecting largemouth bass from Silver Lake, Fox River 
(Wisconsin) that had eggs with a pointed, recurved aboper-
cular protuberance. Another poorly fixed adult voucher of 
Ca. parvulus (USNM 1320377; collected and identified by 
Pearse in 1921), infecting rock bass from Sturgeon Bay, 
Lake Michigan (Wisconsin), had a sucker-like gonotyl im-
mediately anterior to the ventral sucker; thereby this spec-
imen was obviously a species of Crytogonimus, not Ca. 
parvulus. 

We herein confirm that cryptogonimid records identified 
as Ca. parvulus in Mueller (1934), Van Cleave and Mueller 
(1934), Lundahl (1941), and Amin (1982) were taxonomi-
cally misidentified and likely represent undescribed species 
of Caecincola (cf. Cr. spinovus, which is the only accepted 
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species of Cryptogonimus having eggs [both immature and 
mature] with a pointed abopercular protuberance – Greer 
and Corkum 1979). A recollection of these specimens and 
their nucleotide sequences are needed to determine their 
proper taxonomic identity or new species description.

Barger (2018) presented a dichotomous key to Caecin-
cola spp. that partly adopted the egg morphology (having 
a pointed protuberance at the abopercular end) in Muel-
ler (1934), Van Cleave and Mueller (1934), and Lundahl 
(1941) to diagnose Ca. parvulus. We herein provide a key 
to nine accepted species of Caecincola:
1b. Body subovoid or elongate-ovoid (<880 μm long), caeca 

terminating at level of anterior testis or farther anteriad... 5
2a. Vitellarium primarily in forebody................................ 3
2b. Vitellarium wholly confined to or primarily in hind-

body.............................................................................. 4
3a. Caeca terminating at level of anterior testis; eggs 15–

19 μm long....................................Caecincola septimus
3b. Caeca extending posteriad into post-testicular space; 

eggs 20–31 μm long....................Caecincola cookorum
4a. Vitellarium wholly in hindbody; ovary having three 

lobes...........................................Caecincola longiscens
4b. Vitellarium extending anteriad into forebody; ovary 

having three to five lobes............Caecincola aubergine
5a. Vitelline follicles transversely elongate; eggs having 

abopercular protuberance............................................. 6
5b. Vitelline follicles not transversely elongate; eggs lack-

ing abopercular protuberance....................................... 7
6a. Ovary four lobed; eggs 18–20 μm long.........................

..................................................... Caecincola autumnae
6b. Ovary trilobed; eggs 22–26 μm long.............................

....................................................Caecincola latostomus
7a. Vitellarium primarily in hindbody ................................

................Caecincola duttonae Truong et Bullard sp. n.
7b. Vitellarium confined to forebody................................. 8
8a. Oral sucker longer than wide; seminal vesicle extend-

ing anteriad into forebody; ovary bilobed .....................
..................................................... Caecincola wakullata

8b. Oral sucker wider than long; seminal vesicle not ex-
tending anteriad into forebody; ovary trilobed ..............
.......................................................Caecincola parvulus

Phylogenetic results
The two 28S sequences (1,269 base pairs) of Cr. chili 

infecting rock bass were identical and differed from those 
(1,264 bp) of Cr. chili infecting smallmouth bass (all Duck 
River) by 1 nucleotide. The two ITS2 sequences (407–433 
bp) of Cr. chili infecting rock bass were also identical 
and differed from those (406–411 bp) of Cr. chili infect-

ing smallmouth bass by 1 nucleotide. We regard these as 
intraspecific differences because these specimens of Cr. 
chili are morphologically indistinguishable. Our two 28S 
(1,549–1,556 bp) and two ITS2 (414 bp) sequences of Ca. 
duttonae (Coosa River) were respectively identical. 

The 28S sequences of Cr. chili were most similar to that 
of Ca. longiscens and differed by 7–8 bp (0.6–0.7%); they 
differed from that of Ca. duttonae by 22–23 bp (1.8–1.9%) 
(Table 2). The ITS2 of Cr. chili were most similar to that 
of Ca. longiscens and differed by only 2–3 bp (0.5–0.8%); 
they differed from that of Ca. duttonae by 16–17 bp (4.2–
4.4%) (Table 3). The 28S of Ca. duttonae was most similar 
to a sequence identified as Ca. parvulus (AY222231, in-
fecting largemouth bass from the Pascagoula River (Wilk-
erson’s Ferry, Mississippi); see Olson et al. 2003) and dif-
fered by only 3 bp (0.2%) (Table 2).

We examined voucher specimens (BMNH 2002.4.9.40; 
9 adults) associated with the only available 28S sequence 
of Ca. parvulus (AY222231) and found that these speci-
mens had some features that did not match the syntypes 
and/or the original description of Ca. parvulus as per Mar-
shall and Gilbert (1905): an intestine that bifurcated at the 
level of the ventral sucker, a transversely elongate ovary 
(vs. not transversely elongate), and a vitellarium that com-
prised transversely elongate follicles and that were pre-
dominantly in the forebody (from the level of the pharynx 
posteriad to the posterior margin of or slightly beyond the 
ventral sucker). 

The ITS2 of Ca. duttonae was most similar to those 
of Ca. longiscens and Cr. chili and differed from them by 
16–17 bp (4.2–4.4%) (Table 3). No ITS2 sequence of Ca. 
parvulus from the Pascagoula River (Mississippi) is pub-
licly available.

Our 28S (1,236 bp; including only three species of Cae-
cincola and Cr. chili) and ITS2 (384 bp; including only two 
species of Caecincola and Cr. chili) phylogenetic analyses 
each recovered the species of Caecincola and Cryptogoni-
mus as sharing a recent common ancestor (Figs. 4, 5). The 
28S tree suggested paraphyly of Caecincola: Ca. duttonae 
was recovered as sister to Ca. parvulus in a clade sharing 
a recent common ancestor with a clade comprising Cr. chi-
li (which has a gonotyl) sister to Ca. longiscens (which 
lacks a gonotyl) (Fig. 4). The clade comprising all species 
of Caecincola and Cryptogonimus was recovered sister to 
a cryptogonimid metacercaria (MK359083) infecting Pa-
tagonian flounder, Paralichthys patagonicus Jordan (Pleu-
ronectiformes: Paralichthyidae) from the San Matias Gulf, 
Río Negro, Argentina. The ITS2 tree recovered the two 
species of Caecincola as sister taxa in a clade that shared 

Table 2. 28S comparisons among Caecincola spp. and Cryptogonimus chili (1236 bp; above diagonal: percent nucleotide similarity; 
below diagonal: nucleotide differences).

Species Cr. chili Cr. chili Ca. duttonae sp. n. Ca. parvulus Ca. longiscens
(PQ628042)a (PQ628041)b (PQ628043) (AY222231) (PQ628051)

Cryptogonimus chili (PQ628042)a – 99.9 98.2 98.1 99.4
Cryptogonimus chili (PQ628041)b 1 – 98.1 98.0 99.3
Caecincola duttonae Truong et Bullard sp. n. (PQ628043) 22 23 – 99.8 98.0
Caecincola parvulus (AY222231) 23 24 3 – 97.9
Caecincola longiscens (PQ628051) 7 8 25 26 –

aex. rock bass; bex. smallmouth bass
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Fig 5. ITS2 phylogeny of Cryptogonimidae. Sequences in bold are from the present study. Nodal supports lower than 85 are not shown. 
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a common ancestor to a clade comprising Retrovarium 
spp. (Fig. 5). The present study comprises the first cryp-
togonimid phylogeny that includes a nucleotide sequence 
of its type genus, Cryptogonimus. Additional sequences of 
Caecincola and Cryptogonimus are needed to adequately 
test monophyly of each genus because of low taxon sam-
pling currently.

Pseudoacanthostomum panamense Caballero, Bra-
vo-Hollis et Grocott, 1953 (Cryptogonimidae) was orig-
inally described from tete sea catfish, Ariopsis seemanni 
(Günther) from the Pacific Ocean off Panama. Scholz et al. 
(1999) redescribed P. panamense and expanded the known 
geographic range to include Atlantic Colombia and the 
host range to include Mayan sea catfish, Ariopsis assimilis 
(Günther) (Atlantic Mexico) and blue sea catfish, Ariopsis 
guatamalensis (Günther) (Pacific Mexico). Furthermore, 
they reported metacercariae of P. panamense infecting 
Pacific fat sleeper, Dormitator latifrons (Richardson) and 
Pacific sleeper, Gobiomorus maculatus (Günther) (both 
Gobiiformes: Eleotridae) (Pacific Mexico). Scholz et al. 
(1999) regarded P. floridense, which was described from 
hardhead sea catfish from the northern Gulf of Mexico, as 
a junior subjective synonym of P. panamense.

We accept P. floridense as the second species in the ge-
nus with a geographic range limited to the Atlantic Ocean. 
Adults of P. floridense have thus-far been reported from 
hardhead sea catfish in coastal waters of Alabama (pres-
ent study), Louisiana (Corkum 1959), Mississippi (present 
study), and northwestern Florida (USA) (Nahhas and Short 
1965). We also collected metacercariae of P. floridense en-
cysted in the muscle (head and pelvic girdle) of a clown 
goby, Microgobius gulosus (Girard) (Gobiiformes: Gobii-
dae) from coastal Alabama. 

Overstreet et al. (2009) considered specimens report-
ed by Aguirre-Macedo et al. (2007) (identified as P. pan-
amense) infecting blue sea catfish in the Caribbean Sea 
(Chetumal Bay, Quintana Roo, Mexico) to be P. floridense. 
Our acceptance of P. floridense is based on observations 
from ten heat-killed adult specimens that were fixed with-
out pressure and collected from hardhead sea catfish from 
Mobile Bay, Alabama and coastal Mississippi, and from 
seven metacercariae infecting clown gobby from Alabama. 
Ten adult specimens from the northern Gulf of Mexico 
each had 28 oral spines, a greatly elongate body (2580–
4950 µm long and 310–569 µm wide, widest in the fore-
body), testes that are tandem and well-separated from each 
other by approximately one testis length or more (102–324 
µm), an ovary that is distinctly trilobed, 185–198 µm long 
and 159–227 µm wide, and a vitellarium that extends well 

into the forebody (to the level of the intestinal bifurcation 
or to the posterior margin of the pharynx).

Additionally, seven metacercariae from Alabama had 28 
oral spines. In contrast, specimens of P. panamense stud-
ied by Scholz et al. (1999) (excluding those from hardhead 
sea catfish [USA] and from Mayan sea catfish [Mexico] 
because these may represent P. floridense) have 27 oral 
spines (all 26 individuals, including the four metacercariae 
from Pacific fat sleeper), a body that is smaller (1850–2580 
µm long and 332–512 µm wide, with the widest part in 
the hindbody rather than forebody), testes that are contig-
uous or nearly contiguous, an ovary that is entire or slight-
ly lobed, 99–129 µm long and 133–272 µm wide, and a 
vitellarium that is typically confined between the ventral 
sucker and the anterior testis. When Scholz et al. (1999) 
synonymised the two species, only three vouchers of P. 
floridense existed. We herein clearly differentiate these 
species and therefore reject the aforementioned synonymy 
of Scholz et al. (1999). The complete ITS2 and partial 28S 
from two adult specimens of P. floridense and one metac-
ercaria were respectively identical. Comparable ribosomal 
DNA sequences of P. panamense from the Pacific Ocean 
and Caribbean Sea are needed.

DISCUSSION
Based on morphology and life history, we consider 

Caecincola and Cryptogonimus as closely related cryp-
togonimid genera. The emended diagnoses herein of Cae-
cincola and Cryptogonimus fundamentally differ from 
each other by species of Caecincola lacking a gonotyl and 
Cryptogonimus spp. having a sucker-like gonotyl anteri-
or to the ventral sucker. Previous experimental life cycle 
studies (Lundahl 1941, Greer and Corkum 1979) indicated 
that two species of Caecincola (Caecincola latostomus and 
a species identified as Caecincola parvulus; see Remarks 
on Caecincola) and Cryptogonimus spinovus had a similar 
three-host life cycle: a pleurolophocercous cercaria is shed 
by a hydrobiid snail, encysts in the muscle and fins of sun-
fishes (Centrarchidae), and matures in the gastrointestinal 
tract of primarily black basses (Centrarchiformes).

The Duck River is perhaps the most biodiverse river in 
North America (Ahlstedt et al. 2017, TWRA 2024). It is 
approximately 442 km long, begins in the eastern portion 
of south-central Tennessee, and flows westerly across Mid-
dle Tennessee until its mainstem connects to the Tennessee 
River (Schilling and Williams 2002, Ahlstedt et al. 2017). 
The Nature Conservancy states that the Duck River has 
more fish species (151 spp.) than all of Europe and more 
fish diversity per km than any other North American riv-
er (Ahlstedt et al. 2017, TWRA 2024). It belongs to the 

Table 3. ITS2 comparisons among Caecincola spp. and Cryptogonimus chili (384 bp; above diagonal: percent nucleotide similarity; 
below diagonal: nucleotide differences).

Species Cr. chili Cr. chili Ca. duttonae sp. n. Ca. longiscens
(PQ628050)a (PQ628049)b (PQ628052) (PQ628051)

Cryptogonimus chili (PQ628050)a – 99.7 95.6 99.5
Cryptogonimus chili (PQ628049)b 1 – 95.4 99.2
Caecincola duttonae Truong et Bullard sp. n. (PQ628052) 16 17 – 95.6
Caecincola longiscens (PQ628051) 2 3 16 –
aex. rock bass; bex. smallmouth bass.
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Tennessee-Cumberland Rivers Ecoregion (TCRE) (sensu 
Abell et al. 2000), which has the highest species diversity 
of fishes, freshwater mussels and crayfishes as well as the 
highest number of endemic aquatic species (Schilling and 
Williams 2002, Ahlstedt et al. 2017). Considering all taxa, 
the TCRE is considered to be among the most diverse tem-
perate freshwater ecoregions worldwide.

The Coosa River is also among North America’s most 
diverse rivers regarding its aquatic biodiversity of fish-
es (147 spp.), freshwater mussels (53 spp.) and snails 
(91 spp.) (Boschung 1961, Mettee et al. 1996, Boschung 
and Mayden 2004, Young and Hall 2009, Duncan 2013, 
Chitwood 2016). Running for approximately 450 km, it 
originates in the Blue Ridge Mountains and Cumberland 
Plateau and flows southward to the Coastal Plain before 
becoming confluent with the Tallapoosa River, which ul-
timately joins the Alabama River (Mobile-Tensaw River 
Basin; the largest Gulf of Mexico drainage east of the Mis-
sissippi River). Both the Duck and Coosa Rivers course 
through urban areas, and the fishes and invertebrates rang-
ing there face severe threats from dams, eutrophication and 
loss of critical habitat.

Despite the renowned biodiversity of these river sys-
tems, scant information is available on the parasites infect-
ing the endemic and biodiverse fishes, snails and freshwa-
ter mussels that range in the Duck River and Coosa River. 
As parasitologists, we find it noteworthy that a group of 
parasites, i.e., freshwater mussels (Bivalvia: Unionida), are 
among the most imperilled and diverse taxa in the south-
eastern United States. These and other hosts likely harbour 
a correspondingly diverse parasite (or hyperparasite) fauna. 

Taxonomic knowledge and life history information on 
the parasites infecting fishes and invertebrates of these riv-
ers are of critical importance. This information can be used 
for habitat assessments and aquatic ecosystem connectivity 
estimates because many of the parasites infecting these or-
ganisms have indirect life cycles that require both inverte-
brate and vertebrate hosts. Correspondingly, parasites with 

direct life cycles could be indicative of water quality and 
host health. Hence, a high diversity of parasites (includ-
ing those with direct and indirect life cycles) in the Coosa 
River and Duck River, for example, should indicate a high 
level of free-living biodiversity.

We lament the loss of so many snail and freshwater 
mussel species in the region (Benz and Collins 1997). The 
construction of dams during the first half of the 20th cen-
tury destroyed critical habitat for many snails and freshwa-
ter mussels, many of which subsequently became extinct. 
Consequently, we will never know the true, full picture 
of lost biodiversity in these systems because the parasites 
were made extinct when their required hosts became ex-
tinct. The conservation trend for both of these rivers seems 
optimistic; however, the fact remains that both of these riv-
ers begin and flow through urban areas that are not going to 
stop growing or developing. All of these facts underscore 
the critical importance of describing parasites from fishes 
of the Duck River and Coosa River; some of these extant 
parasites could be someday extinct.
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Kvach Y., Bryjová A., Sasal P., Winkler H.M. 2018: The tax-
onomic and phylogenetic status of digeneans from the genus 

Timoniella (Digenea: Cryptogonimidae) in the Black and Baltic 
seas. J. Helminthol. 92: 596–603.

Lockyer A.E., Olson P.D., Littlewood D.T.J. 2003: Utility 
of complete large and small subunit rRNA genes in resolving 
the phylogeny of the Neodermata (Platyhelminthes): implica-
tions and a review of the cercomer theory. Biol. J. Linn. Soc. 
78: 155–171.

Lundahl W.S. 1941: Life history of Caecincola parvulus Marshall 
and Gilbert (Cryptogonimidae, Trematoda) and the development 
of its excretory system. Trans. Am. Microsc. Soc. 60: 461–484.

Marshall W.S., Gilbert N.C. 1905: Three new trematodes found 
principally in black bass. Zool. Jahrb. Abt. Syst. 22: 477–488.

Martin S.B., Cutmore S.C. 2022: Siphoderina hustoni n. sp. 
(Platyhelminthes: Trematoda: Cryptogonimidae) from the Mao-
ri snapper Lutjanus rivulatus (Cuvier) on the Great Barrier Reef. 
Syst. Parasitol. 99: 403–417.

McAndrews K.L., Barger M.A. 2017: A new species of Cae-
cincola (Trematoda: Cryptogonimidae) from white crappie (Po-
moxis annularis) in southeastern Texas, USA Comp. Parasitol. 
84: 32–35.

Mettee M.F., O’Neil P.E., Pierson J.M. 1996: Fishes of Ala-
bama and the Mobile Basin. Oxmoor House, Birmingham, Al-
abama, 820 pp.

Miller M.J. 1941: A critical study of Stafford’s report on “trem-
atodes of Canadian fishes” based on his trematode collection. 
Can. J. Res. 19D: 28–52.

Miller T.L., Adlard R.D. 2020: Stemmatostoma cribbi n. sp. 
(Digenea: Cryptogonimidae) from freshwater fishes in the wet 
tropics bioregion of Queensland, Australia. J. Parasitol. 106: 
411–417.

Miller T.L., Adlard R.D., Bray R.A., Justine J.-L., Cribb 
T.H. 2010a: Cryptic species of Euryakaina n. g. (Digenea: Cryp-
togonimidae) from sympatric lutjanids in the Indo-West Pacific. 
Syst. Parasitol. 77: 185–204.

Miller T.L., Bray R.A., Justine J.-L., Cribb T.H. 2010b: Var-
ialvus gen. nov. (Digenea, Cryptogonimidae), from species of 
Lutjanidae (Perciformes) off the Great Barrier Reef, New Cale-
donia and the Maldives. Acta Parasitol. 55: 327–339.

Miller T.L., Cribb T.H. 2007a: Two new cryptogonimid genera 
(Digenea, Cryptogonimidae) from Lutjanus bohar (Perciformes, 
Lutjanidae): analyses of ribosomal DNA reveals wide geograph-
ic distribution and presence of cryptic species. Acta Parasitol. 
52: 104–113.

Miller T.L., Cribb T.H. 2007b: Coevolution of Retrovarium n. 
gen. (Digenea: Cryptogonimidae) in Lutjanidae and Haemuli-
dae (Perciformes) in the Indo-West Pacific. Int. J. Parasitol. 37: 
1023–1045.

Miller T.L., Cribb T.H. 2007c: Two new cryptogonimid genera 
Beluesca n. gen. and Chelediadema n. gen. (Digenea: Cryp-
togonimidae) from tropical Indo-West Pacific Haemulidae (Per-
ciformes). Zootaxa 1543: 45–60.

Miller T.L., Cribb T.H. 2008a: Eight new species of Siphoderina 
Manter, 1934 (Digenea, Cryptogonimidae) infecting Lutjanidae 
and Haemulidae (Perciformes) off Australia. Acta Parasitol. 53: 
344–364.

Miller T.L., Cribb T.H. 2008b: Family Cryptogonimidae Ward, 
1917. In: R.A. Bray, D.I. Gibson and A. Jones (Eds.), Keys to the 
Trematoda. Volume 3. CAB International and Natural History 
Museum, Cambridge, pp. 51–112.

Miller T.L., Cribb T.H. 2009: Gynichthys diakidnus n. g., n. sp. 
(Digenea: Cryptogonimidae) from the grunt Plectorhinchus gib-
bosus (Lacépède, 1802) (Perciformes: Haemulidae) off the Great 
Barrier Reef, Australia. Syst. Parasitol. 74:103–112.

Miller T.L., Cribb T.H. 2013: Dramatic phenotypic plasticity 
within species of Siphomutabilus n. g. (Digenea: Cryptogonim-
idae) from Indo-Pacific caesionines (Perciformes: Lutjanidae). 
Syst. Parasitol. 86: 101–112.

Miller T.L., Cutmore S.C., Cribb T.H. 2018: Two species of 
Neometadena Hafeezullah & Siddiqi, 1970 (Digenea: Cryp-
togonimidae) from Moreton Bay, Australia, including the de-



doi: 10.14411/fp.2025.006	 Truong et al.: Revision of Cryptogonimus and Caecincola

Folia Parasitologica 2025, 72: 006	 Page 17 of 17

scription of Neometadena paucispina n. sp. from Australian 
Lutjanidae. Syst. Parasitol. 95: 655–664.

Miller T.L., Downie A.J., Cribb T.H. 2009: Morphological 
disparity despite genetic similarity; new species of Lobosorchis 
Miller & Cribb, 2005 (Digenea: Cryptogonimidae) from the 
Great Barrier Reef and the Maldives. Zootaxa 1992: 37–52.

Mueller J.F. 1934: Parasites of Oneida Lake fishes. Part IV. Ad-
ditional notes on parasites of Oneida Lake fishes, including de-
scriptions of new species. Roosevelt Wild Life Ann. 3: 335–373.

Nahhas F.M., Short R.B. 1965: Digenetic trematodes of marine 
fishes from Apalachee Bay, Gulf of Mexico. Tulane Stud. Zool. 
12: 39–50.

Nguyen L.T., Schmidt H.A., von Haeseler A., Minh B.Q. 
2015: IQ-TREE: A fast and effective stochastic algorithm for es-
timating maximum-likelihood phylogenies. Mol. Biol. Evol. 32: 
268–274.

Notton D., Michel E., Dale-Skey N., Nikolaeva S., Trac-
ey S. 2011: Best practice in the use of the scientific names of 
animals: support for editors of technical journals. Bull. Zool. 
Nomencl. 68: 313–322.

Olson P.D., Cribb T.H., Tkach V.V., Bray R.A., Littlewood 
D.T.J. 2003: Phylogeny and classification of the Digenea (Platy-
helminthes: Trematoda). Int. J. Parasitol. 33: 733–755.

Orcutt G., Barger M.A. 2017: A new species of Caecincola 
(Trematoda: Cryptogonimidae) from largemouth bass (Microp-
terus salmoides) in the Big Thicket National Preserve, Texas, 
USA Comp. Parasitol. 84: 155–158.

Osborn H.L. 1903: On Cryptogonimus (n. g.) chili (n. sp.), a fluke 
with two ventral suckers. Zool. Anz. 26: 315–318.

Osborn H.L. 1910: On the structure of Cryptogonimus (nov. gen.) 
chyli (n. sp.), an aberrant distome, from fishes of Michigan and 
New York. J. Exp. Zool. 9: 517–536.

Overstreet R.M., Cook J.O., Heard R.W. 2009: Trematoda 
(Platyhelminthes) of the Gulf of Mexico. In: D.L. Felder and 
D.K. Camp (Eds.), Gulf of Mexico Origin, Waters, and Biota. 
Volume 1, Biodiversity. Texas A & M University Press, College 
Station, Texas, pp. 419–486.

Pantoja C.S., Hernández-Mena D.I., Pérez-Ponce de León 
G., Luque J.L. 2018: Phylogenetic position of Pseudosellacot-
yla lutzi (Freitas, 1941) (Digenea: Cryptogonimidae), a parasite 
of Hoplias malabaricus (Bloch) in South America, through 28S 
rDNA sequences, and new observations of the ultrastructure of 
their tegument. J. Parasitol. 104: 530–538.

Premvati G. 1967: Multigonotylus micropteri gen. et sp. n. and 
Caecincola wakullata sp. n. (Digenea: Phylogenetic position of 
Pseudosellacotyla lutzi (Freitas, 1941) (Digenea: Cryptogonimi-
dae), a parasite of Hoplias malabaricus (Bloch) in South Amer-
ica, through 28S rDNA sequences, and new observations of the 
ultrastructure of their tegument Cryptogonimidae) from fresh-
water bass, Micropterus salmoides. J. Parasitol. 53: 743–746.

Rambaut A., Suchard M.A., Xie D., Drummond A.J. 2014: 
FigTree v1.4.4. World Wide Web electronic publication, http://
tree.bio.ed.ac.uk/software/figtree, 3/2024.

Santacruz A., Barluenga M., Pérez‑Ponce de León G. 
2022: The macroparasite fauna of cichlid fish from Nicaraguan 
lakes, a model system for understanding host–parasite diversifi-
cation and speciation. Sci. Rep. 12: 3944.

Schilling E.M., Williams J.D. 2002: Freshwater mussels (Bi-
valvia: Margaritiferidae and Unionidae) of the Lower Duck Riv-
er in Middle Tennessee: a historic and recent review. Southeast. 
Nat. 1: 403–414.

Scholz T., Aguirre-Macedo L., Salgado-Maldonado 
G., Vargas-Vázquez J., Vidal-Martínez V., Wolter J., 
Kuchta R., Körting W. 1999: Redescription of Pseudoacan-
thostomum panamense Caballero, Bravo-Hollis, and Grogott, 
1953 (Digenea: Acanthostomidae), a parasite of siluriform fishes 
of the family Ariidae, with notes on its biology. J. Helminthol. 
Soc. Wash. 66: 146–154.

Solodovnik D.A., Tatonova Y.V., Urabe M., Besprozvanny-
kh V.V., Nakao M., Inoue K. 2021: Three species of Exorchis 
Kobayashi, 1921 (Digenea: Cryptogonimidae) in the East-Asian 
region: morphological and molecular data. Parasitology 148: 
1578–1587.

Stafford J. 1904: Trematodes from Canadian fishes. Zool. Anz. 
27: 481–495.

Tennessee Wildlife Resources Agency (TWRA). 2024: Duck 
River in Tennessee. https://www.tn.gov/twra/fishing/where-to-
fish/middle-tennessee-r2/duck-river, 10/2024.

Thaenkham U., Nawa Y., Blair D., Pakdee W. 2011: Confir-
mation of the paraphyletic relationship between families Opist-
horchiidae and Heterophyidae using small and large subunit ri-
bosomal DNA sequences. Parasitol. Int. 60: 521–523.

Tkach V.V., Littlewood D.T.J., Olson P.D., Kinsella J.M., 
Swiderski Z. 2003: Molecular phylogenetic analysis of the Mi-
crophalloidea Ward, 1901 (Trematoda: Digenea). Syst. Parasitol. 
56: 1–15.

Van Cleave H.J., Mueller J.F. 1934: Parasites of Oneida Lake 
fishes. Part III. A biological and ecological survey of worm par-
asites. Roosevelt Wild Life Ann. 3: 161–334.

Ward H.B. 1917: On the structure and classification of North 
American parasitic worms. J. Parasitol. 4: 1–11.

Wongsawad C., Wongsawad P., Sukontason K., Maneepi-
taksanti W., Nantarat N. 2017: Molecular phylogenetics of 
Centrocestus formosanus (Digenea: Heterophyidae) originated 
from freshwater fish from Chiang Mai Province, Thailand. Ko-
rean J. Parasitol. 55: 31–37.

Young B.M., Hall, J.C. 2009: Headwaters: A Journey on Ala-
bama Rivers. University of Alabama Press, Tuscaloosa, 192 pp.

Yong R.Q-Y., Martin S.B., Smit N.J. 2023: A new species of 
Siphoderina Manter, 1934 (Digenea: Cryptogonimidae) infect-
ing the dory snapper Lutjanus fulviflamma (Teleostei: Lutjani-
dae) from the east coast of South Africa. Syst. Parasitol. 100: 
673–686.

Cite this article as: Truong T.N., Curran S.S., Simcox B.L., Bybel A.P., Bullard S.A. 2025: Revision of Cryptogonimus Osborn, 
1903 and Caecincola Marshall et Gilbert, 1905 (Digenea: Cryptogonimidae), supplemental description of Cryptogonimus chili 
Osborn, 1903, and description of a new species of Caecincola infecting basses (Centrarchiformes: Centrarchidae) in Tennessee and 
Alabama rivers. Folia Parasitol. 72: 006. 

Received 9 October 2024 Accepted 27 November 2024 Published online 13 January 2025


	OLE_LINK1
	_Hlk172800486
	_Hlk172800271
	_Hlk172728903

