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A new Southwestern Atlantic species of Parmaturus, P. angelae, new species, is described from two specimens captured
off Brazil. It is distinguished from congeners by the following characters: origin of the first dorsal fin anterior to pelvic-
fin origin, presence of well-developed upper and lower caudal crests of denticles, dorsal fins subequal, lateral denticles
teardrop-shaped and lacking lateral cusplets, denticles evenly spaced, proportional dimensions, and vertebral counts.
Parmaturus angelae, new species, is the second species of the genus reported from the Atlantic Ocean and only the third
species outside of the Indo-West Pacific region. Parmaturus remains rather poorly defined as only two species have been
studied anatomically in any detail.

T
HE genus Parmaturus presently includes ten valid
species and belongs to the family Scyliorhinidae,
which is the most diverse family of sharks, compris-

ing 17 genera and approximately 160 species (Compagno,
1984, 1988; Compagno et al., 2005; Ebert et al., 2013; Fahmi
and Ebert, 2018). Compagno (1988), in a comprehensive
review of the morphology and systematics of carcharhini-
form sharks, divided the Scyliorhinidae into four subfami-
lies. Three of these subfamilies are characterized by the
presence of a supraorbital crest in the neurocranium
(Schroederichthyinae, Atelomycterinae, and Scyliorhini-
nae), and the last one, Pentanchinae (including Parmaturus),
has no crest. This arrangement was corroborated by Iglésias
et al. (2005), who analyzed nuclear and mitochondrial gene
data. Later molecular studies documented the non-mono-
phyly of Scyliorhinidae (e.g., Human et al., 2006; Naylor et
al., 2012), reinforcing that Pentanchinae should be treated
as a separate family. However, species of finback catsharks
(Proscylliidae) and houndsharks (Triakidae) also have a
supraorbital crest, and the relationships among these sharks
and those of the Scyliorhinidae are still poorly understood.
In this paper, we follow the classification of Scyliorhinidae
of Compagno (1988), the most detailed and complete
morphological study.

Garman (1906) erected Parmaturus for Catulus xaniurus,
Pristiurus eastmani (allocated to Galeus by Garman, 1913),
and Parmaturus pilosus, which he newly described from
Japan. Garman defined the genus as follows: anal and
subcaudal fins long, snout short and thick, nostrils near
mouth, supracaudal crest of denticles present, first dorsal fin
above pelvic fins and second dorsal fin above anal fin. Later,
Fowler (1941) and Springer (1979) further distinguished
Parmaturus from almost all other scyliorhinids by the
presence of caudal crest denticles (modified dermal denticles
on the upper and/or lower caudal-fin ridge), which they
noted were also present in Galeus. Springer (1979) differen-
tiated Parmaturus from Galeus by coloration (Parmaturus lacks
saddle marks, usually present in Galeus), the size of the
pectoral fin in relation to mouth width, by Parmaturus being
relatively soft-bodied and velvety to the touch (Galeus

usually hard-bodied and pricklier), and by the arrangement

of the caudal crest denticles. In Galeus, the caudal crest

consists of ‘‘several rows of denticles, the central ones not

much larger than denticles of body surfaces, but the marginal

row of denticles on each side are much larger than other

denticles and are strongly asymmetrical’’, while specimens of

Parmaturus of all sizes present the ‘‘top of crest [denticles]

rounded, not flat and [have] more longitudinal rows of

denticles in the crest’’ (Springer, 1979: 48).

Séret and Last (2007) described four new species of

Parmaturus from the western Pacific Ocean, which were

tentatively assigned to this genus on the basis of characters

such as having a soft body, a crest of enlarged denticles

usually present but sometimes rudimentary on upper caudal-

fin margin (also often on the ventral caudal-fin margin),

relatively small pectoral fins, well-developed dorsal fins, the

first dorsal fin about opposite to the pelvic fins, the second

dorsal fin about opposite to the anal fin, and a large anal fin.

However, the descriptions provided could not present many

details about the newly described species as they were all

based on single individuals and/or juveniles, making it

difficult to make accurate comparisons with other species.

Recently, Fahmi and Ebert (2018) described a new and second

species of Parmaturus (P. nigripalatum) from Indonesia, also

based on a single specimen, and provided an identification

key to the eight species known to occur in the Indo-West

Pacific region.

Parmaturus campechiensis, the only other non-Pacific

species of Parmaturus (known from a single specimen from

the Bay of Campeche, Mexico, Northwestern Atlantic),

presents many characters in common with the new species

described below, such as the anterior position of the first

dorsal fin, relative size of dorsal fins, and presence of caudal

crests on upper and lower caudal-fin margins. In order to

provide more meaningful comparisons with our new species,

holotypes of western Pacific congeners (except Parmaturus

bigus and P. nigripalatum) were also examined, as well as

specimens of P. melanobranchus, P. pilosus, and P. xaniurus (the

only eastern Pacific species of Parmaturus).
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4 Laboratório de Pesquisa de Elasmobrânquios, Departamento de Biologia Marinha, Universidade Estadual Paulista ‘‘Júlio Mesquita Filho,’’
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MATERIALS AND METHODS

Morphometric data were taken according to Compagno
(2001) and expressed as percentages of total length (% TL);
ratios of measurements followed Séret and Last (2007), with
addition of second dorsal-fin height/first dorsal-fin height
and anal-fin base/anal-fin height. Counts of vertebral centra
were taken from radiographs: monospondylous centra,
precaudal centra (monospondylousþdiplospondylous centra
extending posteriorly to the origin of the lower lobe of caudal
fin), and total centra. Tooth-row counts were obtained
directly from specimens; nomenclature for dentition fol-
lowed Compagno (1988). Dermal denticles were taken from
the left side of the body above the pectoral fin and below the
first dorsal fin. Teeth and dermal denticles were imaged using
a scanning electron microscope (SEM) at the Universidade de
São Paulo (IBUSP). Egg capsules and visceral organs were
removed from the paratype for the biological account. The
eggcase morphology and measurements follow Flammang et
al. (2007). The holotype and paratype are deposited in the
Museu de Zoologia of the Universidade de São Paulo
(MZUSP). Institutional abbreviations follow Sabaj (2016).
The catch locations of types are shown in the map in (Fig. 1),
which was generated using the software QuantumGis 2.18,
following Calegari et al. (2014).

Parmaturus angelae, new species
urn:lsid:zoobank.org:act:4C5C46F4-B892-41C5-B214-
B49568F28D21
Proposed common names: Brazilian Filetail Catshark, Ângela’s
Catshark (Portuguese)
Figures 1–8; Tables 1, 2

Holotype.—MZUSP 124000, adult female, 398 mm TL,
southern Brazil, Santa Catarina.

Paratype.—MZUSP 124001, adult pregnant female, 425 mm
TL, southeastern Brazil, Rio de Janeiro, Cabo Frio.

Diagnosis.—A southwestern Atlantic species of Parmaturus
distinguished from its congeners by the following combina-

tion of characters: first dorsal-fin origin slightly anterior to
pelvic-fin origin (vs. well anterior in P. campechiensis); dorsal
fins subequal (vs. first dorsal fin smaller in P. campechiensis
and first dorsal fin slightly larger in P. xaniurus); upper caudal
crest of denticles separated from lateral denticles by naked
strip (vs. barely separated in P. xaniurus); lower caudal crest of
denticles well developed and extending until last third of
ventral caudal-fin lobe (vs. extending until the end of ventral
caudal-fin lobe in P. campechiensis and reduced or absent in P.
xaniurus); labial furrows discontinuous (vs. continuous in P.
campechiensis and P. xaniurus); anal-fin base 1.6 times anal-fin
height (vs. 3 times in P. campechiensis and 2.2–2.5 in P.
xaniurus); pre-first dorsal-fin length 4.3 times interdorsal
space (vs. 4.9 times in P. xaniurus); prenarial length 0.8–1.1
times in prepectoral length (vs. 0.3 times in P. campechiensis);
mouth width 2.6 times mouth length (vs. 1.9 times in P.
campechiensis); monospondylous precaudal centra 38 (vs. 39
in P. campechiensis), and total vertebrae counts 121–122 (vs.
111 in P. campechiensis and 109–121 in P. xaniurus).

Description.—Morphometrics and meristics are given in Table
1 and ratios of measurements in Table 2. Values of holotype
are given as well for the paratype in parentheses (if different).

Body (Figs. 2, 3A, B) stout and depressed on head region,
tapering considerably to caudal fin; snout–vent length half of
total length. Pectoral–pelvic space 5.3 times pelvic–anal
space. Pre-first dorsal-fin length 0.9 times prepelvic length
and 4.3 times interdorsal space. Pelvic–anal space 0.7 times
anal–caudal space (Tables 1, 2).

Snout short and thick, tapering abruptly at the level of
anterior nasal apertures and ending with a rounded edge, its
width similar to interorbital space (Figs. 2, 3A, B). Head broad
and moderately depressed, its length 0.9 (0.7) times pectoral–
pelvic space; head height 0.5 (0.8) times its width.

Eye narrow and slit-like; eye length 2.5 times eye height,
1.3 times in preoral length and 0.8 times prenarial length.
Subocular ridge well developed, extending throughout entire
eye length. Eye dorsolateral on head, with lower edges medial
to horizontal head rim in dorsal view; subocular ridges
pronounced. Nictitating lower eyelid of rudimentary type

Fig. 1. Collection locations of the
types of Parmaturus angelae, new
species. Black star represents the
holotype locality and black circle,
the paratype locality.
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(sensu Compagno, 1970), with shallow subocular pouch and
secondary lower eyelid free from upper eyelid. Spiracle
posterior and below eye, at level of subocular ridge.

Nostril (Fig. 4) with broad incurrent aperture and small
oval excurrent aperture, without nasoral groove or nasal
barbel. Anterior nasal flap large, covering posterior nasal flap
and excurrent aperture somewhat anterior to mouth.
Posterior margin of anterior nasal flap straight or slightly
concave and lateral margin concave and laterally projected.
Posterior nasal flap short and poorly developed, correspond-
ing to 1/3 of anterior nasal flap length. Internarial space 3.7
times in interorbital space.

Mouth (Fig. 4) semicircular, short and moderately wide,
mouth width 2.4 (2.7) times in mouth length and 0.5 times
in preoral length. Lower jaw slightly posterior to upper jaw,
teeth prominently exposed in ventral view. Labial furrow
short and restricted to mouth corner; upper labial furrow
thicker than lower one. Tongue moderate-sized flat and
rounded, occupying most of mouth floor; palate beige.

Teeth small and numerous (Fig. 5), with two or more
cusplets. Monognathic heterodonty weak; anterior teeth
slightly larger with longer principal cusps than other teeth.
Anterior teeth with one cusplet on each side, distal cusplet
larger than the medial one. Lateral and commissural teeth
with two well-developed cusplets on the medial border and
one cusplet slightly smaller on the distal border. Longitudinal
keels along the entire labial surface of the crown. Upper teeth
slightly higher crowned than lower teeth. Teeth in 106/97
(102/94) rows, with 3/3 functional series.

Lateral trunk denticles (Fig. 6) with slender, elongated leaf-
like crowns, 1.9 times as long as wide; half or most of crown
covered with ectodermal pits (sensu Muñoz-Chápuli, 1985).
Crown with a long and medial ridge extending its entire
length onto long medial cusp. Lateral cusps undeveloped and

lateral ridges absent. Dermal denticles widely spaced, with
four pointed roots. Dermal denticles on posterior regions
smaller than on anterior regions.

First two gill openings about equally long and distant from
each other; first gill opening twice as large as fifth and
distance between gill openings decreasing posteriorly. All gill
openings slightly concave and not elevated on dorsolateral
surface of head; gill filaments not visible externally. Last
three gill openings positioned above the pectoral-fin base.

Pectoral fin (Fig. 4) small and rounded-triangular, not
falcate, with narrowly rounded apexes and broad bases.
Pectoral-fin base length 0.6 times mouth width. Pectoral-fin
anterior margin 1.8 times pectoral-fin base and 1.3 times
pectoral-fin posterior margin. Anterior margin laterally
projected and slightly convex, posterior margin straight
and inner margin slightly concave. Origin of pectoral fin
under interspace between second and third gill openings.

Pelvic fin (Figs. 2, 3A, B) moderate, with straight margin
and narrowly rounded apex. Pelvic-fin anterior margin 0.7
times pelvic-fin base and 1.8 times pelvic-fin inner margin.
Pelvic-fin inner margins not fused on females examined.
Origin and insertion of pelvic fin slightly posterior to first
dorsal-fin origin and insertion, respectively.

Anal fin (Figs. 2, 3A, B) large, apically narrow, not falcate
and somewhat larger than dorsal fins; anal-fin base 1.4 times
second dorsal-fin base, and anal-fin height 1.2 times second
dorsal-fin height. Anal-fin length 1.1 times interdorsal space.
Anal-fin base 1.4 times anal–caudal space. Anal-fin anterior
margin slightly convex, posterior and with inner margin
straight; upper edge rounded and lower, angular. Origin of
anal fin closer to second dorsal fin, and anal-fin insertion
posterior to midbase of second dorsal fin.

First dorsal fin (Figs. 2, 3A, B) triangular, apically narrow
and not falcate, with rounded apex and angular free rear tip;

Fig. 2. Parmaturus angelae, new species, holotype, MZUSP 124000, female, 398 mm TL. (A) Dorsal view, (B) lateral view. Scale bar ¼ 25 mm.
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anterior margin 1.5 times its base and 2 times first dorsal-fin

height. First dorsal-fin anterior margin convex, posterior and

inner margins straight; inner margin sloping and forming an

acute angle relative to body. First dorsal-fin origin slightly

anterior to pelvic fin, its insertion situated over last quarter of

pelvic fin. Second dorsal fin (Figs. 2, 3A, B) triangular,

apically narrow and not falcate. Second dorsal fin similar in

shape and size; inner margin less inclined than in first dorsal

fin. Second dorsal-fin height 0.8 times anal-fin height. Origin

of second dorsal fin anterior to anal-fin midbase and

insertion slightly posterior to anal fin.

Caudal fin (Figs. 2, 3A, B) narrow-lobed and asymmetrical,

with large and poorly developed terminal lobe, straight

margins and narrowly rounded apexes. Dorsal caudal-fin

margin slightly convex, without lateral undulations. Caudal-

fin axis slightly inclined relative to body; dorsal caudal-fin

lobe 2.4 times ventral lobe. Caudal peduncle height two

times its width.

Fig. 3. Parmaturus angelae, new
species, paratype, MZUSP 124001,
female, 425 mm TL. (A) Dorsal view,
(B) lateral view. Scale bar ¼ 25 mm.
Parmaturus campechiensis, holo-
type, USNM 206184, female, 158.7
mm. (C) Dorsal view, (D) lateral view.
Scale bar ¼ 10 mm. Red lines
indicate the origin of first dorsal fin
and dark blue lines, origin of pelvic
fins.

Fig. 4. Parmaturus angelae, new species, MZUSP 124000, female, 398
mm TL. (A) Dorsal view of the head, (B) ventral view of the head. Scale
bar¼ 20 mm.

Fig. 5. Parmaturus angelae, new species, MZUSP 124001, female, 425
mm TL; teeth. a, anterior teeth; c, commissural; l, lateral. Scale bar¼100
lm.
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Caudal crest of dermal denticles larger than lateral trunk

denticles, distributed in two symmetrical rows on each side,

bordering a central row and projected laterally in relation to

it. Caudal crest separated from the trunk dermal denticles by

a narrow space of naked skin with no denticles. Denticle

shape very different from other denticles, with a principal

cusp broader, base stouter and wide, accessory cusps larger

and well developed. Crest present on both caudal-fin

margins, upper caudal crest more developed and denticles

larger than lower caudal crest. Origin of upper caudal crest

slightly posterior to second dorsal-fin insertion, extending to

anterior quarter of dorsal caudal-fin lobe. Origin of lower

margin of caudal crest slightly posterior to anal-fin insertion,

extending to last third of ventral caudal-fin lobe (Fig. 7).

Color in alcohol.—Color pattern uniform, light brown or dark

beige; dark dorsal saddles absent. Brown spots around the

body, few spiracle-sized or slightly larger. Vent slightly lighter

than dorsolateral surfaces. Head region with mucous pores

darker than the other pores on the body. Fins with darker

borders compared to the rest of their extension.

Etymology.—The specific name angelae is dedicated to the last

author’s granddaughter, Ângela.

Geographic distribution.—The holotype was collected about

600 m in depth on the continental slope off Santa Catarina

state, southern Brazil, and the paratype 500 m off the

continental slope of Rio de Janeiro state, southeastern Brazil

(Fig. 1). Parmaturus angelae is probably a demersal-benthic-

Fig. 6. Parmaturus angelae, new
species, MZUSP 124001, female,
425 mm TL; lateral trunk denticles.
(A, D) Region above pectoral fin; (B,
E) region below first dorsal fin; (C, F)
region below second dorsal fin. (A–
C) Scale bar ¼ 500 lm; (D–F) scale
bar ¼ 100 lm.

Fig. 7. Parmaturus angelae, new species, MZUSP 124000, female, 398
mm TL; caudal crest of dermal denticles. Scale bar¼ 5 mm.

Fig. 8. Egg capsules of Parmaturus angelae, new species, MZUSP
124001, female, 425 mm TL. Scale bar¼ 10 mm.
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dwelling shark, with depth records up to 500 m, from the
southern Brazilian deep waters of the southwestern Atlantic.

Biological data.—The two specimens are mature females, and
the paratype was dissected for biological observations.
Reproductive mode oviparous, like many scyliorhinids. Just
one functional ovary, the right, with four follicles (between 5
and 17 mm diameter). Well-developed nidamental gland, 18
mm (right) and 15 mm (left) in width. Fully developed
oviducts. Two completely formed slender vase-like dark
brown (after fixation) egg cases, one in each oviduct, both
measuring 73 mm in length and 24 mm in width, narrowing
at about 1/4 of its length from the anterior border (Fig. 8).
The surface seems to be smooth in macro view, but having
numerous delicate longitudinal ridges. Lateral keel along the
entire both sides. Both small lateral keel-associated respira-
tory fissures not reaching to the borders, the anterior
measuring 8 mm and the posterior 6 mm in length. Anterior
border slightly convex, measuring 18.1 mm in width,
pointed in each corner. Posterior margin very small, not
measured, with two horn tendrils 3 mm in length in each tip
and very small fringed fibrous hair-like filaments between the
horns.

The stomach (85 mm in length) of the paratype was almost
empty, except for one fish eye lens, but an analysis of the
intestine (90 mm) revealed small pieces of teleostean
musculature and a fin spine, a crustacean appendage
(pleopod or pereopod), a well-digested 50 mm long poly-
chaete body piece, and five dark 22 mm long chaetae,
possibly from this same annelid specimen.

Comparisons to other species.—Parmaturus angelae is distin-
guished from the western Pacific species, P. albimarginatus, P.
bigus, and P. lanatus, by its first dorsal-fin origin slightly
anterior to pelvic-fin origin (vs. posterior in all others) and
lateral denticles teardrop-shaped lacking lateral cusplets (vs.
tridentate in P. albimarginatus, P. bigus, and P. lanatus).
Parmaturus angelae presents labial furrows discontinuous
and poorly developed (vs. continuous and corresponding to
one third of jaw length in P. albimarginatus), and second
dorsal fin smaller than anal fin (vs. larger or subequal to anal
fin in P. albimarginatus and P. lanatus). Parmaturus angelae is
also distinguished from these species by its prepectoral
length 5.4 times prenarial length (vs. 4.8 times in P. bigus,
and 4.2 times in P. lanatus), pre-first dorsal-fin length 4.3
times interdorsal space (vs. 5.2 times in P. albimarginatus, 5.9
times in P. bigus, and 4.9 times in P. lanatus), and mouth
width 2.6 times mouth length (vs. 1.8 times in P. bigus, and
1.9 times in P. lanatus). Additionally, P. bigus presents pre-
second dorsal-fin length corresponding to 54.9% TL (vs.
46.2% TL in P. angelae), precaudal length 84% TL (vs. 77.3%
TL), preanal length 51.6% TL (vs. 60.9% TL), interorbital
space 5.4% TL (vs. 9.4% TL), mouth width 6.7% TL (vs.
11.3% TL), and pectoral–pelvic space 36% TL (vs. 25.1% TL).
Higher monospondylous precaudal centra and total vertebrae
counts are present in P. albimarginatus (43 and 136) and P.
bigus (47 and 102) compared to P. angelae (38 and 121–122,
respectively).

Parmaturus albipenis presents some similarities with P.
angelae, such as first dorsal fin opposite to pelvic-fin origin,
dorsals subequal, and labial furrows discontinuous and
poorly developed. It can be distinguished from P. angelae by
having caudal crests poorly developed with dermal denticles
slightly larger than lateral denticles, and lateral dermal
denticles tridentate vs. caudal crests well developed and very

prominent, and lateral denticles teardrop-shaped and lacking
lateral cusplets in P. angelae, respectively. Parmaturus albipenis
also differs from the new species described here by having a
wider mouth (mouth width 3.2 times mouth length vs. 2.6
times in P. angelae) and prepectoral length 4.2 times prenarial
length (vs. 5.4 times in P. angelae).

Parmaturus macmillani, known only from northern New
Zealand, presents lateral denticles with well-developed lateral
cusplets, whereas in P. angelae the lateral denticles lack lateral
cusplets. It also differs from P. angelae by the pectoral–pelvic
space 1.7 times the head length, and mouth width 3.1 times
its length vs. 1.2 times and 2.6 times in P. angelae,
respectively. The prepectoral length is 16.6% TL and
prebranchial length is 14.4% TL in P. macmillani vs. 19%
TL and 16.2% TL in P. angelae. Also, the total vertebrae count
for P. macmillani is 124 vs. 121–122 in P. angelae.

Parmaturus melanobranchus, from off China and Japan,
differs from P. angelae by presenting labial furrows continu-
ous and corresponding to one third of jaw length (vs.
discontinuous and poorly developed in P. angelae), first
dorsal-fin origin slightly anterior to pelvic-fin insertion (vs.
slightly anterior to pelvic-fin origin in P. angelae), and second
dorsal and anal fins subequal (vs. second dorsal fin smaller
than anal in P. angelae). Also, in P. melanobranchus the pre-
first dorsal-fin length is 4.8–5.3 times interdorsal space and
mouth width is 1.2–1.8 times its length vs. 4.3 and 1.2 times
in P. angelae, respectively.

Parmaturus pilosus, which occurs off Japan, is distinguished
from P. angelae in having an upper caudal crest not separated
from lateral denticles by naked skin, lower caudal crest poorly
developed and restricted to preventral caudal-lobe origin or
absent, first dorsal-fin origin above anterior one fifth of
pelvic-fin base (vs. first dorsal-fin origin slightly anterior to
pelvic fins in P. angelae), preoral length 1.1–1.2 times in
mouth width (vs. 0.5 times in P. angelae), mouth width 1.1–
1.3 times in mouth length (vs. 2.6 times in P. angelae), pre-
first dorsal-fin length 3.5–3.7 times interdorsal length (vs. 4.3
times in P. angelae), and anal-fin base 2.3–2.4 times anal-fin
height (vs. 1.6 times in P. angelae). Parmaturus pilosus also has
more monospondylous precaudal centra and total vertebrae
counts (42 and 130–135) vs. 38 and 121–122 in P. angelae.

The recently described P. nigripalatum from Indonesia
(Fahmi and Ebert, 2018) is known from a single specimen
with a dark upper palatal area (vs. light in P. angelae), greater
pre-first dorsal-fin length (53.83%) vs. 46.1 and 46.2% TL in
P. angelae, fewer teeth (some 50 rows reported by Fahmi and
Ebert, 2018) vs. about 100 in P. angelae, upper and lower
labial furrows of about equal length vs. upper labial furrow
about two-thirds length of lower labial furrow in P. angelae,
and dermal denticles on side and upper body tricuspidate vs.
trunk lateral denticles teardrop-shaped and lacking lateral
cusplets in P. angelae.

Parmaturus xaniurus has the widest distribution of any
species in the genus, being known from the west coast of the
United States (off Washington state) to the Gulf of California,
Mexico. It is distinguished from P. angelae by the absence of a
lower caudal crest (vs. lower caudal crest present and well
developed in P. angelae), upper caudal crest posterior to the
end of second dorsal-fin inner margin (vs. origin directly
posterior to the second dorsal-fin insertion), labial furrows
continuous (vs. discontinuous and poorly developed in P.
angelae), first dorsal fin slightly posterior to pelvic-fin origin
(vs. origin slightly anterior to pelvic fins in P. angelae), and
first dorsal fin slightly larger than the second dorsal fin (vs.
second dorsal fin slightly larger than first in P. angelae). Also,
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Table 1. Morphometric and meristic data of Parmaturus angelae, new species (holotype and paratype), and P. campechiensis.

Measurements/meristics

Parmaturus angelae,
new species

holotype
MZUSP 124000

Parmaturus angelae,
new species

paratype
MZUSP 124001

Parmaturus campechiensis
holotype

USNM 206184

Measurements
Total length (TL) 398 425 158.7
Percentages of total length

Pre-first dorsal length 46.2 46.1 38.9
Pre-second dorsal length 65.6 64.7 54.8
Precaudal length 77.1 77.4 67.0
Prepectoral length 20.9 17.2 15.1
Prepelvic length 50.5 48.5 39.6
Preanal length 61.6 60.2 51.0
Snout–vent length 51.5 52.2 43.5
Preorbital length 9.3 5.4 7.9
Eye length 4.5 3.5 4.3
Eye height 1.8 1.4 1.8
Interorbital space 10.1 8.7 9.2
Prespiracular length 14.3 10.6 12.5
Spiracle length 0.5 0.9 0.6
Prenarial length 3.0 4.0 3.7
Nostril width 1.0 3.1 2.0
Internarial space 4.0 2.4 6.5
Anterior nasal flap length 2.0 1.4 1.7
Preoral length 6.0 4.9 6.7
Mouth width 11.8 10.8 10.1
Mouth length 4.8 4.0 4.7
Upper labial furrow length 1.0 0.9 1.3
Lower labial furrow length 1.5 1.6 1.6
Prebranchial length 17.3 15.1 15.6
Head length 21.9 18.8 20.0
First gill slit height 3.3 2.6 3.6
Fifth gill slit height 1.5 1.2 1.3
First dorsal-fin anterior margin 11.8 10.4 10.3
First dorsal-fin base 7.5 6.8 8.2
First dorsal-fin height 5.8 5.2 4.0
First dorsal-fin inner margin 3.3 2.4 3.7
First dorsal-fin posterior margin 4.0 4.7 4.2
Interdorsal space 10.6 10.8 9.0
Second dorsal-fin anterior margin 11.6 10.6 10.5
Second dorsal-fin base 7.8 7.3 9.6
Second dorsal-fin height 5.5 5.4 4.2
Second dorsal-fin inner margin 3.3 2.8 3.8
Second dorsal-fin posterior margin 3.8 4.7 4.2
Pectoral-fin anterior margin 13.3 11.8 11.3
Pectoral-fin base 6.8 6.6 9.4
Pectoral-fin inner margin 6.5 5.9 5.0
Pectoral-fin posterior margin 8.8 9.2 4.7
Pectoral–pelvic space 24.1 26.1 16.4
Pelvic-fin anterior margin 8.3 5.6 6.6
Pelvic-fin base 7.5 7.8 8.6
Pelvic-fin length 12.3 10.8 8.1
Pelvic-fin inner margin length 3.5 3.1 3.3
Pelvic-fin posterior margin length 7.5 7.3 3.7
Pelvic–anal space 4.5 4.9 5.5
Anal-fin anterior margin 9.8 8.9 9.3
Anal-fin base 10.1 10.4 12.9
Anal-fin height 6.2 6.4 4.3
Anal-fin length 12.3 12.5 10.4
Anal-fin inner margin 2.0 2.4 1.3
Anal-fin posterior margin 6.8 7.3 6.0
Dorsal–caudal space 3.5 4.9 2.6
Anal–caudal space 7.0 6.8 3.2
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in P. angelae, anal-fin base is 1.6 times anal-fin height and

pre-first dorsal-fin length 4.3 times interdorsal space vs. 2.2–

2.5 and 4.8–4.9 times, respectively, in P. xaniurus.

Parmaturus campechiensis (Fig. 3C, D), known only from a

single juvenile specimen collected in the northwestern Bay of

Campeche, Gulf of Mexico, presents the closest geographic

record to the new species described here. It differs from P.

angelae by its longer lower caudal crest, extending to the end

of the ventral caudal lobe (vs. to last third of ventral caudal

lobe in P. angelae), anal-fin base three times anal-fin height

(vs. 1.6 times), prenarial length 0.3 times in prepectoral

length (vs. 1.1 times), and mouth width 1.9 times in mouth

length (vs. 2.6 times). In P. campechiensis, the prepelvic

length is 39.2% TL (vs. 49.5% TL in P. angelae), the pre-

second dorsal-fin length is 54.8% TL (vs. 65.2% TL),

precaudal length is 65% TL (vs. 77.3% TL), mouth width is

7.3% TL (vs. 11.3% TL), and pectoral–pelvic space is 17.2%

TL (vs. 25.1% TL in P. angelae). Also, in P. angelae, the

monospondylous precaudal centra count is 38 and total

vertebrae count is 121–122 vs. 39 and 111 in P. campechiensis.

Species of Parmaturus are poorly known anatomically;

neurocrania have been examined and described only for P.

pilosus and P. xaniurus (Compagno, 1988). This has impeded

its proper separation from other genera that lack supraorbital

crests (Pentanchinae), such as Figaro, Galeus, Halaelurus, and

species of the Apristurus brunneus subgroup (e.g., Compagno,

1988; Séret and Last, 2007; Fahmi and Ebert, 2018). We also

emphasize the necessity of a taxonomic review of Parmaturus

(e.g., Séret and Last, 2007; Fahmi and Ebert, 2018), as six of

the 11 species are known from a single individual (and P.

angelae is known from two specimens); only P. xaniurus has

Table 2. Morphometric ratios proposed by Séret and Last (2007) for American species of Parmaturus.

Ratios P. angelae, new species P. campechiensis P. xaniurus

Head height/Head width 0.5–0.8 0.4 —
Head length/Pectoral–pelvic space 0.7–0.9 1.0 1.2
Pre-first dorsal length/Prepelvic length 0.9 1.0 1.0
Pre-first dorsal length/Interdorsal space 4.2–4.3 4.3 4.8–4.9
Pre-second dorsal length/Preanal length 1.0 1.0 1.0
Pelvic–anal space/Anal-fin base length 0.4 0.5 0.9
Pelvic–anal space/Anal–caudal space 0.6–0.7 1.6 4.0
Anal-fin base length/Anal–caudal space 1.4–1.5 3.4 4.5
Anal–caudal space/Anal-fin base length 0.4–0.5 0.3 0.2
Preoral length/Mouth width 1.3–1.4 0.7 0.3–0.5
Preoral length/Eye length 4.2–6.9 1.8 0.9–1.0
Prenarial length/Prepectoral length 0.8–1.1 0.3 —
Prenarial length/Eye length 1.1–1.3 0.9 —
Pectoral–pelvic space/Head length 1.1–1.4 0.9 0.8
Head length/Eye length 4.8–5.3 5.8 5.2–5.5
Mouth width/Mouth length 2.4–2.7 1.9 1.7–2.9
First dorsal height/Second dorsal height 0.9–1.0 0.7 1.0–1.2
Second dorsal height/Anal-fin height 0.8 0.8 1.0
Interdorsal space/Anal-fin base length 1.0 0.7 1.4–2.2
Anal-fin base/Anal-fin height 1.6 3.0 2.2–2.5
Caudal-peduncle height/Caudal-peduncle width 2.0–2.1 1.7 —
Second dorsal height/Anal-fin height 0.8 1.2 —

Table 1. Continued.

Measurements/meristics

Parmaturus angelae,
new species

holotype
MZUSP 124000

Parmaturus angelae,
new species

paratype
MZUSP 124001

Parmaturus campechiensis
holotype

USNM 206184

Caudal peduncle height 3.8 3.8 4.2
Caudal peduncle width 1.8 1.9 2.4
Dorsal caudal-fin margin 22.6 18.8 33.0
Preventral caudal-fin margin 9.8 7.8 10.7
Subterminal caudal-fin margin 4.5 4.7 6.5
Terminal caudal-fin margin 4.0 4.0 3.7
Head height 8.0 10.8 4.5
Head width 15.8 13.6 12.5

Meristics
Monospondylous vertebrae 38 38 39
Precaudal vertebrae 79 78 75
Total vertebrae 122 121 111
Upper tooth rows 106 102 —
Lower tooth rows 97 94 —
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been sampled more significantly, but a more in-depth study
of their anatomy is required to properly define the genus.

MATERIAL EXAMINED

Parmaturus albimarginatus: MNHN 1997-3584 (holotype),
male, 581 mm TL, 18854 0S, 1638050E; MNHN 2008-1541,
female, 280 mm TL, no locality data; MNHN 2008-1642,
female, 277 mm TL, no locality data.

Parmaturus albipenis: MNHN 1999-3583 (holotype), male,
392 mm TL, 081501 00S, 1866085 00E.

Parmaturus campechiensis: USNM 206184 (holotype), female,
158.7 mm TL, Gulf of Mexico, Bay of Campeche.

Parmaturus lanatus: MNHN 2007-1499 (holotype), male, 361
mm TL, 88290S, 1318330E.

Parmaturus melanobranchus: MNHN 1986-0515, male, 352
mm TL, 13850.50N, 1208280E, 448–484 m depth.

Parmaturus pilosus: AMNH 49523, male, 593 mm TL, Japan,
Honshu, Shimonoseki; AMNH 225018, male, 536 mm TL,
Japan.

Parmaturus xaniurus: CAS 232152, female, 450 mm TL,
United States, California.
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