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Abstract

As part of a marine ecology study aimed to discover the diversity of fish parasites, we described a new species represent-
ing Magnanchor n. gen. and provided new and supplementary morphometric information for Mexicana bychowskyi, both
monogenoidean species collected from the gill lamellae of the humpback grunt Microlepidotus brevipinnis (Haemulidae)
from the Pacific coast of Mexico. The new genus is proposed for its unique species, M. raris n. sp. which is characterized
in having overlapping gonads (testis posterodorsal to the germarium), a copulatory complex consisting of counterclockwise
coils of the copulatory organ that is unarticulated to the accessory piece, a haptor armed with two pairs of anchors (each
with broad base and well differentiated roots), dorsal and ventral bars, a dextral vaginal aperture, and 6 pairs of hooks with
uniform shank and upright acute thumb. Data on morphological and biometric variability of the six species of Mexicana
(including illustrations of the haptoral structures of the present specimens of M. bychowskyi) previously described and/or
reported parasitizing different haemulid hosts from the Pacific and Atlantic oceans in the Tropics are also provided. Due to
the morphological similarities among the amphiamerican species of Mexicana, they could represent sister-species pairs in the
Tropics. Magnanchor raris n. sp. and M. bychowskyi (type species of the genus) are the first dactylogyrids described and/
or reported on M. brevipinnis.
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Introduction (Tavera and Wainwright 2019; Hernandez-Gémez et al.
2021). In Mexico, haemulids are well represented along the
Pacific and Gulf of Mexico slope, as well as on coral reefs
as those from the Caribbean Sea (Torres-Hern4ndez et al.
2016). Currently, these haemulids have been reported to be
parasitized by gill lamellae ectoparasitic monogenoids, i.e.,
species of Haliotrematoides Kritsky, Yang and Sun 2009,

Pseudotetrancistrum Caballero and Bravo-Hollis 1961, Mex-

Haemulidae (Perciformes) with about 137 species belong-
ing 21 genera are known commonly as grunts and represent
a conspicuous group, mainly, of marine shorefishes in the
tropical West Atlantic, Eastern Pacific, and Indian Oceans
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icana, Caballero and Bravo-Hollis 1961, Euryhaliotrema
(Kritsky and Boeger 2002) Kritsky 2012 (Dactylogyridae),
Choricotyle Van Beneden and Hesse, 1863, Pseudoeurys-
orchis Caballero and Bravo-Hollis 1962 (Diclidophoridae),
Paracalceostoma Parona and Perugia, 1890 (Calceostoma-
tidae), Cynoscionicola Price, 1962 (Microcotylidae), Mag-
niexcipula Bravo-Hollis, 1981, and Encotyllabe Diesing, 1850
(Capsalidae) (Lamothe-Argumedo et al. 1998; Mendoza-
Garfias and Pérez-Ponce de Ledén 1998; Mendoza-
Franco et al. 2018; Montoya-Mendoza et al. 2022). As part
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of a research project on fish parasite biodiversity as an impor-
tant component within marine ecosystems (Timi and Poulin
2020) from the Pacific coast of the Guerrero State in Mexico,
monogenoidean specimens of Mexicana bychowskyi Caballero
and Bravo-Hollis 1959 and of an undescribed species of the
Dactylogyridae, Magnanchor raris n. gen, n. sp. were recov-
ered from the humpback grunt Microlepidotus brevipinnis
(Steindachner 1869) (Haemulidae). In the present paper, the
new species is described and illustrated, and new illustrations
and supplemental observations for M. bychowskyi as well as
comparable data on biometrical variability of other previ-
ously described species of the genus from haemulid hosts are
provided. Finally, the Amphiamerican occurrence of known
species of Mexicana from the Atlantic and Pacific American
coasts of the tropic is briefly discussed.

Materials and methods

A total of 38 fish specimens of M. brevipinnis were caught
in the coastal municipality of Acapulco in the Guerrero
state (16°51°N; 99°52°W) (Mexican Pacific) from Septem-
ber 2017 to June 2021 by local fishermen and/or purchased
at local markets. Gills were excised from fish, immediately
placed in Petri dishes with tap water, and then examined
for monogenoids by using a dissecting microscope. Then,
monogenoids were detached from the gills using fine needles
under stereo-microscope and kept within vials containing
4% formaldehyde for fixation of attached helminths. Subse-
quently, the vials were shipped to the Laboratory of Parasi-
tology of the Instituto EPOMEX (Autonomous University of
Campeche, Mexico) for further examination. In the labora-
tory, parasites were picked from the sediments or gill lamel-
lae using a small probe and dissecting under a stereomicro-
scope Leica EZ4. Some specimens were mounted unstained
in Gray and Wess medium or in a mixture of lactic-acid
and glycerin-ammonium picrate, and then remounted in
Canada balsam (Mendoza Franco et al. 2013) to obtain
measurements and line drawings of haptoral structures and
the copulatory complex; other specimens were stained with
Gomori’s trichrome and mounted whole in Canada balsam
for observing and measuring internal soft organs. Illustra-
tions were made with the aid of a drawing tube, using a
Leica microscope DM 2500 with Nomarski interference
contrast. Measurements, all in micrometers (um), represent
straight-line distances between extreme points of the struc-
tures measured and are expressed as the mean followed by
the range and number (n) in parentheses. Direction of the
coil (when present, i.e., counterclockwise orientation) of the
copulatory organ followed Kritsky et al. (1985). The num-
bering of hook pairs are those of Mizelle (1936). Reference
specimens were deposited in the National Helminthological
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Collection of Mexico (CNHE), Institute of Biology, National
Autonomous University of Mexico, Mexico.

Results

Class Monogenoidea Bychowsky, 1937.

Subclass Polyonchoinea Bychowsky, 1937.

Order Dactylogyridea Bychowsky, 1937.

Dactylogyridae Bychowsky, 1933.

Magnanchor n. gen.

Type-species: Magnanchor raris n. sp.

Etymology: The generic name is an adjective from Latin
(magna = prominent, conspicuous + anchor) and refers to the
shape of the ventral anchor.

Diagnosis: Body comprising body proper (cephalic
region, trunk and peduncle) and haptor. Tegument smooth.
Two terminal cephalic lobes, bilateral lobes poorly devel-
oped or absent; 3 pairs of bilateral head organs. Eyespots
present. Mouth subterminal, midventral, prepharyngeal;
pharynx made up of muscular, glandular bulb; esophagus,
intestinal ceca 2, confluent posterior to gonads, lacking
diverticula. Common genital pore midventral, immediately
posterior to intestinal bifurcation. Gonads intercaecal, over-
lapping; testis dorsal to germarium. Vas deferens, seminal
vesicle not observed; prostatic reservoir present. Copula-
tory complex comprising unarticulated male copulatory
organ (MCO), accessory piece. MCO tubular, coiled, with
funnel-shaped base; coil with counterclockwise rings. Semi-
nal receptacle not observed; vaginal aperture dextroventral.
Vitellaria in trunk, peduncle, absent in regions of other
reproductive organs. Haptor bilobed, armed with dorsal,
ventral anchor-bar complexes, six pairs of similar hooks,
each with upright acute thumb, slender shank comprising
of single subunit. Type-and only species: Magnanchor raris
n. gen., n. sp. from the gills of Microlepidotus brevipinnis
(Haemulidae).

Magnanchor raris n. sp. (Fig. 1)

Type-host: Humpback grunt Microlepidotus brevipinnis
(Steindachner 1869) (Haemulidae).

Type locality: Acapulco Bay, Pacific coast of Mexico
(16°51” N; 99°52° W).

Site in host: Gill lamellae.

Specimens deposited: Holotype and 1 paratype in CNHE
(12851 and 12852, respectively).

Etymology: The specific name (an adjective) is from
Latin (raris = infrequent) and refers to the fact that this spe-
cies is relatively rare with only 2 specimens found on 38
examined individuals of M. brevipinnis.

Description: Body 425-437 long, fusiform; greatest
width 105 (n=2) usually near mid-length of trunk. Tegu-
ment smooth. Cephalic region broad; cephalic lobes poorly
developed. Four eyespots; members of respective pairs
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Fig. 1 Magnanchor raris n. gen., n. sp. on Microlepidotus brevipin-
nis. A, Whole-mount (ventral); B, hook; C, copulatory complex; D,
ventral anchor; E, dorsal anchor; F, ventral bar; G, dorsal bar. Abbre-
viation: AC, accessory piece

equidistant; posterior eyespots slightly larger than those of
anterior pair; accessory chromatic granules ovate, variable
in size, scattered in cephalic, anterior trunk regions. Phar-
ynx subspherical, 24 (n=2) in diameter. Peduncle broad;
haptor 90-97 wide, not distinctly set off from body, with
poorly differentiated bilateral lobes containing hook pairs
2-4, 6 and 7. Ventral anchor 62 (60-63 n=4) long, promi-
nent, with large base and subequal and well-differentiated
roots, elongated straight shaft, point with lightly subterminal
bent (shaft and point extending posteriorly from haptor); 28
(23-31; n=4) wide. Dorsal anchor 40 (39-42; n=4) long,
with well-defined tapered superficial root, subrectangular
deep root, curved shaft, elongate point; base 10 (9-12; n=3)
wide. Ventral bar 57-70 long, robust, rod-shaped with 2 pos-
teriorly directed thumb-like processes at each end; dorsal bar
33-36 long, slender with posteriorly directed ends. Hook 13
(n=06) long, with uniform shank, upright acute thumb and
recurved point; FH loop about 60% shank length. Sucker-
like structure 16 (13-19; n=2) wide, anterior to genital pore.
Copulatory complex, 25-30 long; MCO with funnel shaped
base from which arise a shaft in counterclockwise ring, hav-
ing about 2 rings. Accessory piece tortuous, covering distal

portion of MCO. Margin of testis undefined; vas deferens,
seminal vesicle not observed; prostatic reservoir subspheri-
cal. Germarium 65 long, 25 wide, ovate; oviduct, ootype
uterus not observed. Mehlis’ gland-cells well developed, in
body mid-line. Vaginal pore dextral, submarginal, with small
distal vestibule; seminal receptacle not observed. Vitellar-
ium in form of dense follicles in lateral fields; intestinal
caeca obscured by dense vitellarium. Egg not observed.

Remarks:

Present specimens exhibit diagnostic features (i.e.,
posto-varian testis, vagina dextral, and haptor armed with
a dorsal, ventral anchor-bar complexes), some of which
are also present in other dactylogyrids. However, the
suite of features does not fit with the diagnosis of cur-
rently known dactylogyrid genera with species infect-
ing Mexican or tropical marine fishes (see the Introduc-
tion section). Therefore, although only two specimens
were found, they were fixed in good conditions allowing
us their description and the proposal of a new genus to
accommodate them as Magnanchor raris n. gen., n. sp.
The new species exhibits a similar haptor morphology
(i.e., truncated haptor or not distinctly set off from body)
with that of species of Pseudempleurosoma (Yamaguti,
1965) Santos, Mourao and Cardenas, 2001 on rectum, gills,
esophagus and pharynx of marine fishes of the Hoplich-
thyidae, Chlorophthalmidae, Carangidae, Holocentridae,
Sciaenidae, and Sillaginidae (Mendoza-Franco and Vidal-
Martinez 2011). It differs from Pseudempleurosoma spp. by
having a coiled MCO (slender and/or twisted in Pseudem-
pleurosoma spp.) and by lacking a single quadrangular dor-
sal bar and paired irregular ventral bars (present in Pseudem-
pleurosoma spp.). In other features, M. raris n. gen., n. sp.
also differs from other known dactylogyrids on haemulids in
the absence of hook pairs 1, 2, and 3 on the ventral surface
of peduncle (present in Haliotrematoides spp.), gonads in
tandem with horse-shoe shaped germarium (present in Pseu-
dotetrancistrum), a sinuous MCO tube (present in Mexicana
— see this latter in the remarks sections below) and a bulbous
base of the MCO (present in Euryhaliotrema spp.). With the
present recognition of a distinct species of the Dactylogyri-
dae on M. brevipinnis from the Mexican Pacific, this latter
host has now only two dactylogyrid species: the present one
and M. bychowskyi (present study). Only it is noteworthy
that in present specimens the hook pair 1 were not observed
(possibly absent) (see haptor in Fig. 1).

Mexicana bychowskyi Caballero and Bravo-Hollis 1959
(Fig. 2)

See measurements in Table 1.

Host: Humpback grunt Microlepidotus brevipinnis (Stein-
dachner, 1869) (Haemulidae).

Locality: Acapulco Bay, Pacific coast of Mexico
(16°51°N; 99°52°W).

Site in host: Gill lamellae.
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Fig.2 Mexicana bychowskyi Caballero and Bravo-Hollis 1959 on
Microlepidotus brevipinnis. A, Copulatory complex; B, ventral
anchor; C, dorsal anchor; D, hook pair 5; E, hook pair 4; F, ventral
bar; G, dorsal bar. Abbreviation: AC, accessory piece

Specimens deposited: 32 reference specimens in CNHE
(12853).

Remarks

The specimens found on humpback grunt M. brevipin-
nis from the Guerrero state correspond in their morphol-
ogy (bilobed testis, sinuous MCO tube with accessory piece
on its midportion, MCO base with bilateral hornlike ter-
minations directed posteriorly, vagina dextral in inverted
cone shape, and butterfly-shaped ventral bar [see Fig. 2])
to M. bychowskyi as originally described by Caballero and
Bravo-Hollis (1959) (see also the emended generic diag-
nosis provided by Caballero and Bravo-Hollis 1961) from
the Pacific coast of Mexico. All measurements of present
specimens ranged within those of type specimens of this
monogenoidean species, particularly of the dorsal bar length
(see Table 1). There are currently 6 described species of
Mexicana in the Tropics (Pacific coast of Mexico and Peru,
and Atlantic coast of Brazil) (M. bychowskyi, M. iannaconi
Chero, Cruces, Saez and Alvariiio, 2014, M. littoralis, M.
anisotremum Cezar, Paschoal and Luque, 2012, M. atlan-
tica Luque et al. 1992, and M. rubra Camargo et al. 2017),
parasitizing haemulid species of Microlepidotus, Haemu-
lon, Anisotremus, and Orthopristis (see Table 1). Only, M.
bychowskyi has originally been described on an unidentified
sciaenid host, since then, it has not been formally reported
(i.e., based on a published taxonomic work) on a sciaenid or
another haemulid host until present study. Even though M.
brevipinnis is distributed from the Gulf of California to Pan-
ama (Eastern Central Pacific) (Gomez-Vanega et al. 2021), it
only has previously been reported to host species of Chori-
cotyle leonilavazquezae Lamothe-Argumedo et al. 1998
and Pseudoeurysorchis travassosi Caballero and Bravo-
Hollis 1962 (both Diclidophoridae) from the Pacific coast
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of Mexico (Caballero and Bravo-Hollis 1962; Lamothe-
Argumedo et al. 1998; Paschoal et al. 2015). The taxonomic
identification of species of Mexicana has mainly been
based on morphology of their anchors/bar complexes rather
than using metrical data which appear to be overlapped
among species (see Table 1 in Chero et al. 2014, Table 2 in
Camargo et al. 2017, and Table 1 in the present study). In the
present study, morphology of the haptoral structures of M.
bychowskyi are illustrated in order to clarify them from its
original description, i.e., hook pair 5 with expanded shank
(see Fig. 2D) (not described and illustrated in the original
description) and butterfly-shaped ventral bar (see Fig. 2F)
(only described and poorly depicted in the original descrip-
tion, but redrawn as that from photograph of a voucher of
this species by Camargo et al. 2017). In fact, measurements
of anchors width are not provided in the original description
because these structures in the types were in an undefined
position (i.e., in longitudinal-lateral view) when mounted
onto slides which also precluded well defined line draw-
ings of the anchor/bars (see comments/figures in Caballero
and Bravo-Hollis 1959; Table 1 and Fig. 2B,C,F and G).
Additionally, the accessory piece, originally described as
a sac with very transparent wall covering MCO is herein
illustrated (see AC in Fig. 2).

Discussion

The present study on M. brevipinnis constitute the third
record (the first and second being that of C. leonilavazquezae
and P. travassosi—[Diclidophoridae], respectively) of
monogenoidean species on this latter host from the Pacific
coast of Mexico. Mexicana bychowskyi on M. brevipinnis,
the type species of the genus, had not been recorded since
its original description on an unidentified sciaenid host off
the Pacific coast of Mexico (see Caballero and Bravo-Hollis
1959). Whereas the host range may not be completely known
for all described and/or reported species of Mexicana they
appear to be host-specific on haemulid fishes. Mendoza-
Garfias et al. (2017) recorded M. bychowskyi on M. brevi-
pinnis based on unpublished bachelor thesis (see Aranda-
Cruz (2006) cited by latter authors). However, revising the
content of that thesis available from the internet it does not
described and illustrated details of the haptoral structures
(i.e., hooks, anchors/bars) of M. bychowskyi (sic) as well as
any reference specimen deposited in a museum for species
confirmation. Thus, we consider the Mendoza-Garfias et al.
(2017) an invalid record and the present specimens represent the
first valid account of M. bychowskyi on M. brevipinnis. The
morphology of the haptoral sclerites, copulatory complex
and internal structures (these latter not herein illustrated)
of the newly collected specimens of M. bychowskyi from
M. brevipinnis revealed that it is consistent with that of the
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Table 1 Species of Mexicana Caballero and Bravo-Hollis 1959 (Dactylogyridae) parasitizing the gill lamellae of haemulid fishes from the
Pacific and Atlantic oceans in the Tropics based on their original descriptions

Pacific Atlantic
Parasites M. bychowskyi* M. bychowskyi M. littoralis M. iannaconi M. anisotremum M. atlantica M. rubra
Hosts Microlepidotus Unidentified Haemulon sex- Haemulon stein-  Anisotremus Haemulon  Orthopristis
brevipinnis sciaenid host fasciatum dachneri virginicus steindach- ruber
neri

Body length 847 (700-1075) 576-736 951-1057 934-1084 684-997 745-1058 843 (700-950)
Greatest width 194 (150-240) 96-160 242-287 243-282 142-256 168-270 232 (180-360)
Pharynx length ~ (47-85) 55-66 70-74 108-130 39-63 42-97 74 (62-90)
Pharynx width (30-45) 3640 41-45 49-54 33-54 44-62 56 (47-70)
Haptor width 97 (70-120) 52-88 75-123 112-134 102-165 80-194 122 (80-155)
Ventral anchor 31 (30-32) 40-42 20-25 36 47-53 22-24 27 (26-28)

length
Ventral anchor 22 (20-23) - 25 - - - -

width
Dorsal anchor 35 (31-37) 30-42 20-24 34 38-51 24-27 27 (23-30)

length
Dorsal anchor 21 (20-22) - 20-21 - - - -

width
Ventral bar 34 (31-40) 23-28 25 44 29-33 35-44 35

length
Dorsal bar length 43 (38-47) 3847 41 62 35-44 3340 37-40
Hook length 11 (10-13) 10-12 7-12 11.7-12.5 14 14 12 (11-13)
Copulatory c. 155 (132-170) - 299-328 - - - -

length
Germarial length 63 (45-100) 64-88 53-94 44-82 79-197 49-62 87 (73-100)
Germarial width 79 (62-100) 64-80 78-123 95-123 118-256 72-112 50 (48-55)
Testis length 127 (95-150) 80 90-131 101-106 72-144 121-165 120 (100-145)
Testis width 75 (48-95) 45-68 49-123 110-154 42-117 82-119 90 (75-195)
Vaginal tube 113 (87-125) 80-84 120-143 - - - -

length

Eggs length/ 187-200/112— - -
width 125

* Present study

original description of this species (see Figs. 3—7 in Caballero
and Bravo-Hollis (1959)). However, while these latter struc-
tures are satisfactory for specific identification, others are
not clearly identified in the original description, i.e., the
morphology of anchors and bars as characters also previ-
ously used to identify their congeneric species- see Table 2
in Camargo et al. (2017). Therefore, we provided new mor-
phometrics and illustration of the anchor/bar complex of
M. bychowskyi to clarify the morphology of this species by
including also that of the hooks and accessory piece (see that
membranous, shaped like a delicate vane, encircling MCO on
its midportion in Fig. 2). The six known species of Mexicana
on haemulids from the Pacific and Atlantic American oceans
in the tropics are in general, nearly identical morphologically
based on characteristics of its haptoral and copulatory scler-
ites (see Table 1 in Chero et al. (2014)). Based on compara-
tive morphology of the sinuous MCO tube and its base, and

all other features of the reproductive and digestive systems,
for example, M. bychowskyi from the Pacific more closely
resemble M. atlantica on H. steindachneri from Brazil
(Atlantic) (see Luque et al. (1992)) than they do other conge-
neric species. That resemblance of these monogenoidean spe-
cies could represent cryptic sister species or amphiamerican
“geminate” species pairs occurring on their respective hosts
along the Pacific and Atlantic American oceans. Although
exist continuing documented evidence of geminate species
pairs among monogenoids as well as within other groups
of organisms (i.e., fish parasitic crustaceans) from which
their isolation/speciation has been associated with formation
of the Panamanian Isthmus (3 mya), there are other tropi-
cal monogenoids (i.e., species of Euryhaliotrema, Diplec-
tanocotyla and Neohaliotrema) showing to be morphologi-
cally related to their pairs parasitizing lutjanid, megalopid
and pomacentrid fishes from the Indo-West Pacific Ocean
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associated with the tectonic of Tethys Sea (12—18 mya) (see
Kritsky (2012); May-Tec et al. (2022); Mendoza-Franco
et al. (2022)). However, not record of species of Mexicana
to occur on haemulids from the Indo Pacific so far. Finally,
although only two dactylogyrid specimens representing a
new species of Magnanchor n. gen. were collected from M
brevipinnis off Mexican Pacific, the features of the haptoral
structures and copulatory complex allowed us justify pro-
posal of that new genus to accommodate M. raris n. sp.
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