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INTRODUCTION

Recent exploratory fishing by the U. S. Fish and Wildlife
Service vessels **Oregon’” and **Silver Bay’’ has yielded further
colleetions of batoids {rawled, by the former, within the Gulf
of Mexico and along the coasts of Central and South Amerieca
to as far southward as 07°15’N off the Guianas, and by the
latter oft the Bahamas and the east eoast of Florida. These
specimens were trawled within a depth range of 40-750 fathoms,
chiefly between 100-500 fathoms.

We thank the varions investigators who collected and pre-
served these specimens and Harvey R. Bullis, Jr., of the U. S.
Fish and Wildlife Service for placing them at our disposal. We
also thank Peter C. Wilson, Field Party Chief of the Fish and
Wildlife Service *Delaware’ and Frank J. Mather, IIT and
Martin R. Bartlett of the Woods Ilole Oeeanographic Institution
for furnishing us pertinent data and specimens of the pelagie
ray Dasyatis violacca, the third and fourth known eaptures of
this species 1 the western Atlantie.

Most of the material is deposited in the Museumn of Compara-
tive Zoology.

Order BATOLIDEIL
Suborder TORPEDINOIDEA
Family TORPEDINIDAE
TORPEDO NOBILIANA Bonaparte 1835

Our reeent account (1962) of this species includes captures
from off North Carolina, South Carolina, the Gulf of Mexico,
and the offing of Trinidad at 11°36’N, 62°52’W in depths rang-
ing from 10 to 290 fathoms (18 to 530m). The present collection
includes a male 470 mm long from the Caribbean eoast of Pan-
ama, 9°00°N, 81°23”W, in 250 fathoms (457m), **Oregon’’ station
3599, its wost southerly known range in the western Atlantie.
Three more, of 530-700 mn, were taken off the Mississippt Delta
in 40-260 fathows (73-475m), **Oregon’’ stations 3174, 3688,
3763. As but few very large ones have been both measured and
weighed we can report one, a female, caught in a fish trap June
G, 1963, near Woods Ilole, Massachusetts, that was 5814 inches
(1486 mm) lone, 3345 mehes (978 mm) wide and weighed 140
pounds (64 kg), for which information we thank Charles L.
Wheeler of the U.S. Fish and Wildlife Service.
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Suborder RAJOIDEA
Family RAJIDAE
RAJA BAHAMENSIS sp. nov.
Plates 1, 2

Holotype. Mature male, 540 mm in total length, USNM No.
198034, from about 5 miles (Skm) off the northwest part of
Little Bahama Bank, 27°23’N, 78°26’W, in 212-225 fathoms
(382-411 m), ““Silver Bay’’ station 3471.

Study Material. Also three paratypes, a female 490 mm long,
MCZ No. 41957 from off the northwest tip of Great Bahama
Bank, 26°07’N, 79°12"W, in 200 fathoms (366 m), station 2482,
and two males 343 and 530 mm long, respectively, MCZ Nos.
41959 and 41958, from off the western part of Great Bahama
Bank in the Straits of Florida, in 200 fathoms (366 m), station
2472,

Comparison with Previously Known Species. The presence
of an ocellus on each pectoral fin distinguishes bahamensis from
other kmown rajids in the western Atlantic except terana
Chandler 1921, ackleyi Garman 1881, ocellata Mitchill 1815, and
cyclophora Regan 1903. 1t may be distinguished from half
erown and larger texana and ackleyt by the absence of thorns be-
tween the scapular region and a point slightly in advance of
the axils of the pectorals, by having but one row of thorns on
each side of the midrow along the tail and, on the lower surface,
few if any prickles anterior to the mnostrils except on end of
snout and in a band along edge of dise (half grown and larger
terana and ackleyi have a more or less continuous row of thorns
from the nuchal region to the first dorsal, very small in size be-
tween the scapular region and about opposite the axils of the
pectorals, two rows each side of the midrow along the tail, and
below with the dise anterior to the nostrils more or less covered
with prickles; young individuals, however, have but one side
row of thorns on the tail and, bhelow, prickles are limited to a
narrow band along the edge of the dise from near tip of snout
to ahout opposite nostrils). TIts relatively smooth disc and a
space between the dorsals separate 1t from ocellata all sizes of
which have a thorny dise, confluent dorsals and, on half grown
and larger individuals, the upper surface is marked with numer-
ous blackish spots. While some lack ocelll others may have on
each pectoral from 1 to 4 varying from round to oval. The rela-
tively large nmmber of thorns (34-47) along the midline of the
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tail and the rather inconspicuous ocelli set apart bahamensis
from cyelophora the types of which (410-480 mm long) are de-
seribed as having 10-11 tail thorns.

Desceription of Holotype. Proportional dimensions in per cent
of total length.

Dise. Extreme breadth 69.5; length! 54.1.

Snout length in front of. Orbits 14.8 ; mouth 16.7.

Orbits. Horizontal diameter 4.2; distance between 3.3.

Spuraeles. Tiength 3.0 distance between 6.4.

Mouth. Breadth 8.0.

Exrposed nostrils. Distance between inner ends 7.8.

Gill openings. Length 1st 1.6; 3rd 1.9; 5th 1.4 distance be-
tween imner ends 1st 14.6; 5th 8.0,

First dorsal fin. 1leight 2.4 ; length of base 4.0.

Sceond dorsal fin. Height 2.0 ; length of base 5.2.

Pelvies. Anterior margin 9.9.

Distance. From tip of snout to center of cloaca 51.0; from
center of cloaca to 1st dorsal 34.4; to tip of tail 49.0; from rear
end of 2nd dorsal to tip of tail 2.4. Imterspace: 1st and 2nd
dorsals 3.0.

Dise 1.3 times as broad as long, the maximum angle in front
of spiracles about 90°; anterior rays of pectorals extending 57
per cent of distance from level of front of orbits toward tip of
snout, the latter projecting; rostral process firm, narrow, ex-
tending nearly to tip of snout; aunterior margins of dise slightly
convex to about opposite mouth, thenee eoncave to outer corners
whieh are abruptly rounded, the width of dise across anterior
edge of orbits 28.7 per cent of total length of specimen; posterior
margins and corners and inner wargins all rounded. Axis of
grcatest breadth 64 per cent of distance rearward from tip of
snout to axils of pectorals. Tail with a narrow lateral fold low
down on each side, originating opposite tips of pelvics, extend-
ing to tip of tail, scarcely widening rearward; length of tail from
center of cloaca to origin of first dorsal 0.7 times, to origin of
second dorsal about 0.9 times, and to tip almost as great as
distance from center of cloaca to tip of snout.

There are no thorns on tip of snout but several very small ones
over anterior part of rostral cartilage; malar thorns absent; a
patch of very small thorns, in area about that of spiracular open-
outward and forward from and close to anterior margin of

mg,

1¥or outlines of a typical skate illustrating terminology and methods of
measurement, see Bigelow and Schroedes, 1953, figure 1.
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orbit; 5-7 thorns alcng inner edge of orbits anteriorly, 4 poster-
iorly, with an additional oune oppostite spiracles; midline of back
with 4 nuchal thorns followed by a row of 47 thorns, the first
one a little in advance of axil of pectorals, extending along
middle of tail to first dorsal, the thorns alternating large and
small, sharp pointed, the tips directed rearward, in a straight
line anteriorly but staggered posteriorly; one row of similar
thorns, slightly smaller in size, low down cach side of the mid-
row, beginning opposite axi! of pelvies reaching almost to tip
of tail; 5 thorns in space between dorsals; no scapular thorns;
a single row of 14-15 narrvow backward pointing sharp thorns
along edge of dise, about equally spaced and lying horizontally,
beginning opposite spiracles and extending rearward a distance
a little less than that frow orbits to tip of suout; alar thorns
in a single row with evidence that a second row will appear, the
length of row about equal to distance between outside rim of
orbits. Upper surface otherwise smooth. A short row of 8 or 9
inconspicuous mucous pores on ecach side and eclose to nuchal
thorns. Lower surface with prickles on end of snout and with
a band of closely arranged small thorns and prickles extending
along edge of dise from tip of snout to opposite first gill open-
ings. Remainder of lower surface of disc and the tail, smooth.

Snout in front of orbits 3.5 times as long as orbit, its length
in front of mouth 2.1 timcs as great as distance between exposed
nostrils. Distance between orbits 0.8 times as great as length of
orbit; orbits 1.4 times as long as spiracles. Distance between
first gill openings 1.9 times the distance between exposed nostrils,
between fifth gill openings the distance is equal; first gill open-
ings slichtly wider than fifth and about 20 per cent as long as
breadth of mouth. Nasal curtain and expanded (outer) margin
of mostrils fringed. Jaws moderately arched.

Teeth 42 , arranged in quincunx, close-set, with eircular
bases, those in central section with sharp triangular cusps, those
toward corners of jaws with low rounded cusps.

Dorsal fins similar in shape, the base of second slightly longer
than first ; interspace three-fourths as long as base of first dorsal.
Candal very small, its base about half that of second dorsal with
which it 1s confluent. Pelvies deeply concave, weakly scalloped
rearward; anterior lobe about half as long as distance from its
own origin to rear tip of pelvie, with 3 radial cartilages in ad-
dition to the first stout one; posterior lobe gently couvex out-
wardly, with 19 radial cartilages, the rear tips abruptly rounded.
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(laspers reaching rearward nearly two-thirds the distance from
axils of pelvies toward first dorsal.

('olor. Disc and tail pale grayish brown above; a round ocellus,
in diameter about length of orbit, brown in the center with a
pale outer rim, on each pectoral, situated a little posterior to the
oreatest axis of dise. Distance of ocelli from outer angle of dise
about the same as from cach other, which distance from center
to center is 1.06 times the distance to center of orbit. Lower
surface probably white in life, with no dark pores.

Our other three specimens are in close agreement in nearly all
the proportional dimensions given for the holotype but their
dise is wider, 72.8-73.5 per cent of total length of the specimen
compared with 69.5 per cent on the holotype, and somewhat
broader across the anterior edge of the orbits, 32.5-34.9 per cent
compared with 28.7 per cent. The distance between the center
of the ocelli times that from the ocelli to center or orhits is vir-
tually the same as that of the holotype on two specimens (1.02-
1.03 times) but on the 490 mm female it is 1.25 times. The tooth
count on the female is 38 and on the 343 and 530 mm males

4% and 3§, respectively?d The larger male has an additional
pair of ocelli, smaller in size, situated posteriorly slightly in ad-
vance of the axil of pectorals.

There are one or two fewer orbital thorns on each of the para-
types and the space along the central part of the inner rim of
the orbit lacks thorns, as on the holotvpe. The smallest male
has but one nuchal thorn, the other two paratypes three thorns.
The mid row of tail thorns number 34, 41 and 41 and there are
3 or 4 thorns in the space between the dorsals on these three
speeimens.

So far known only off the Bahama Banks in depths of 200-225

fathoms (366-411 m).

Rasa sunnist Bigelow and Schroeder 1962

All the previously known specimens of this recently deseribed
species, 8 males and 3 females 168-400 mm in total length, were
taken in the vicinity of Dry Tortugas, Florida, between 24°18”
and 24°36’N, in depths of 200-300 fathoms (366-549 m).

Ten more were trawled by the ‘“Oregon’’ as follows: 1 at
18°37’N, 64°57”W, in 220 fathoms (400 m), station 2606 oft the
Virgin Islands; 1 each at 11°31/N, 62°24”W, in 185-200 fathomns
(339-366 m), and 11°30’N, 62°29’W, in 180 fathoms (330 m),
stations 2351 and 2772, respectively, oft Venezuela; 3 at 09°04’N,
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81°25'W, in 150-160 fathoms, (275-293 m), station 3597, off
the morth coast of Panama; 1 at 07°27/N, 54°32’W, in 110
fathoms (200 m), station 2290, 1 at 07°27’N, 54°27"W, in 120-
135 fathoms (220-247m), station 2291, and 2 at 07°15’N, 53°21"W,
in 135 fathoms (247 m), station 2023, off the coast of Surinam.
These specimens, 5 males and 5 females, range in length from
166 to 478 mm.

The upper surface of the disc of those up to 400 mm long
have 2 widely spaced thorns along the anterior margin of
the orbit and 1 posterior thorn, 1 nuchal thorn, and 13 to 15
thorns along the midline of the tail beginning somewhere between
the axils of the pectorals and the pelvics, ending a little before
the origin of the first dorsal. Some are otherwise smooth above
but others have minute prickles sparsely distributed on the disc
and along the sides of the tail. The tail may have, low down,
a more or less incomplete row of very small thorns that might
easily be overlooked.

The lower surface is smooth on two males of 166 and 175 min,
respectively, but on all sizes upward of 195 mm, of both sexes,
there are coarse prickles and small thorns along the anterior half
of the rostrum and a narrow band of prickles along the margin
of the disc from the tip of the snout to opposite the nostrils, in
sonie cases as far as a point opposite the mouth. The dise below
is otherwise smooth, and the tail also.

The largest specimen, a female of 478 mm, is more closely
prickled over the upper surface of the disc and on the sides of
the tail, with a few prickles on the pelvics, dorsals, and caudal
fin, and there are 17 thorns along the midline of the tail. It has.
in addition to the orbital thorn arangement given above, a thorn
at the center of the orbit’s inner margin.

The known range now extends from Dry Tortugas, Florida, to
the coast of Surinam, in 110-300 fathoms (200-549 m).

Raga crarkin Bigelow and Schroeder 1958
Figure 1

This species is characterized among western Atlantic rajids
by the presence of a band of formidable and very sharp thorns
extending along the margin of the lower surface from the tip
of the snout almost to the outer corners of the dise. The three
largest specimens we have seen, (including the type), 580-745
mm long, are marked above on the disc with one or more pairs
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of promiuent white roundish or barlike spots. Two of 255 and
364 mm, respeetively, described in 1962 (Bigelow and
Schiroeder), lack the spots but otherwise agree closely with the
larger specimens. The type was trawled in the northern part of
the Gulf of Mexico in 260 fathoms (476 m), the other two off
the coast of Nicaragua, in 275-300 fathoms (503-549 m).

The present collection includes a male of 228 mm from
14°10’N, 81°55"W, oft the coast of Nicaragua, 240-250 fathoms

Figure 1. Raja clarkii, holotype, immature male 665 mm long; cnd of
tail showing dorsal fins and caudal fin, about x 0.5. (After Bigelow and
Schroeder, 1958.)
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(439-457 m), ““Oregon’’ station 3565, and a female of 176 mm
from 9°CG3’N, 81°22"W, extending the range to Panama, 200-
220 fathoms (366-400 m), station 3598. These also lack the
prominent white spots. But a male of 341 mm trawled in the
northeastern part of the Gulf at 27°54’N, 85°09’W, in 200
fathoms (366 m), station 4086, already has three pairs of white
spots, the front pair elongate, the middle pair very small and
roundish, and the rear oues oval and slightly larger than the
latter.

Raga runiciNEA Bigelow and Schroeder 1954

Known heretofore only from the type, a juvenile male 306
mm long, USNM No. 163367, from ‘‘Oregon’’ station 534, in the
northwestern part of the Gulf of Mexico, 27°32/N, 93°02"\V, in
400-450 fathoms (732-823 m).

The present collection includes the second known specimen of
this skate, a female 330 mm long, from ‘‘Oregon’’ station 4147,
about 45 miles southwest of Dry Tortugas, 24°12’N, 83°32"W,
in 500 fathoms (915 m).

R. fuliginea closely resembles R. bathyphila 1olt and Byrne
1908, the recorded captures of which include only the 5 speci-
mens taken by the ‘“Albatross’ in 1884 and 1886 between the
offings of Chesapeake Bay and southernr Nova Scotia, in 835-1188
fathoms (1525-2175 m) (Bigelow and Schroeder, 1953, p. 159),
and the type trawled on the Irish Atlantic slope between 893
and 673 fathoms (1635-1230 m). Fuligince differs from bathy-
phila chiefly in its considerably more obtuse (125°-130°) an-
terior angle of the disc; prickles cover the entire upper surface
of the dise, posterior lobes of pelvies, and the tail. Also, the tail
below is prickly over most of its area. Bathyphila has an anterior
disc angle of 90°-108°; the upper surtace of the dise¢ and the tail
lack prickles in some areas, particularly the disc along its pos-
terior margins; the pelvies have few prickles or may be naked,
and the tail below is smooth except along its anterior part where
the lateral bands of prickles encroach on the lower surface,

RaJa GaRricKl Bigelow and Schroeder 1958

This skate has beeen known from only two specimens, mature
males, one of 975 mm in total length, holotype, USNM No. 156711
and one of 1019 mm, paratype, MCZ No. 39616, both from the
northern part of the Gulf of Mexico, 28°32'N, 86°20"W, in 260
fathoms (476 m), ‘‘Oregon’’ station 1277.
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We now have a female, 763 min long, which differs from the
males chiefly in the arrangement of certain of the thorns and
prickles. Thus, the female has on the tail, in addition to the
midrow of thorns which extends from the nuchal region to the
first dorsal fin, a nearly complete side row from the axils of the
pelvies to opposite the first dorsal fin and, in addition, a second
side row low down originating a little posterior to the upper one.
The band of prickles along the margin of the upper surface of
the dise extends from the snout to the outer angle and continues
to the posterior corners. On the types there is only one row (in-
complete) of thorns each side of the midrow on the tail and the
prickles which edge the dise above run out before reaching the
outer angle.

The female was taken at 14°10’N, 81°58”W, off Nicaragua, in
150-160 fathoms (275-293 m), ‘““Oregon’’ station 3566, MCZ
No. 42079.

Ragsa LENTIGINOSA Bigelow and Schroeder 1951

We have reported this skate as apparently widespread in the
Gulf of Mexico within its known depth range of 29 to 305
fathoms (53-558 m), and as occirring off the coasts of Honduras
and Nicaragua to as far sonth as 11°27'N  (Bigelow and
Schroeder, 1962). It appears to be well distribnted along the
coast of Central America for our present collection includes 7
more specimens from off Honduras, **Orcgon’’ stations 3623,
3625, 3626, and 6 from British Honduras, stations 3634, 3635.
They range in length from 108 to 329 mm and were trawled in
depths of 105 to 250 fathoms (192-457 m).

The smallest mature male we have seen, with clasper hooks
exposed, is 345 mm, and the largest specimen, a female, is 435
mm in total length.

Raga purPURIVENTRALIS Bigelow and Schroeder 1962
Figure 2

The holotype, a female 510 mm long, the only previously
known specimen, was trawled in the northern part of the Gulf
of Mexico, 27°48’N, 88°45'W, in 850-1100 fathoms (1555-
2010 m), ““Oregon’” station 2577. Additional captures are as
follows: a female of 320 mm from 28°56’N, 88°19’W, in 600-
750 fathems (1095-1375 m), station 3658; also 3 males and 4
females of 150-314 mm from 7°55’N, 53°55’W, in 500 fathoms
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(915 m), station 4296, and a 300 mm male from 7°46’N,
54°00"W, in 400 fathoms (732 m) off the Guianas, station 4299,

Following are certain proportions in per cent of total length
of all known specimens.

Center of

Total Snout to Center of cloaca

length Disc Dise center of cloaca to to tip of
mm width length cloaca 1st dorsal tail Sex
150 60.6 48.7 43.3 43.3 56.7 3
162 61.7 48.1 42.0 42.0 58.0 Q
173 56.7 46.3 41.0 42.2 59.0 Q
225 53.8 45.4 41.3 42.2 58.7 Q
250 52.1 46.8 42.8 42.2 57.2 3
300 52.0 48.3 43.0 41.4 57.0 I
312 56.2 48.7 45.0 39.1 55.0 &
314 53.8 50.3 46.2 38.5 53.8 Q
320 56.0 46.7 43.2 44.6 56.8 ?
510 53.7 49.6 46.7 41.9 53.3 Q

The maximum angle of the disc in front of spiracles ranges
from 105° to 115° on the three smallest, which still show the
volksae scar, from 88° to 101° on those 225-320 mm long and 85°
on the holotype. The axis of greatest breadth of the dise, rear-
ward from the tip of snout toward axils of pectorals, falls within
the narrow range of 70-75 per cent.

In armature, the upper surface of the dise, tail, and posterior
lobe of the pelvies, is closely covered with small sharp prickles.
The dorsals, caudal fin and the skin over eyes also have prickles.
There is a smele thorn at the inner anterior margin of each orbit.
and another at the posterior margin, save on one specimen which
has 2 small posterior thorns at one orbit. There are 1 or 2 small
thorns slichtly inward from the rear margin of each spiracle.
A row of 35-43 thorns extends along the midline to the first
dorsal fin, the first 3 from the nape to the pectoral arch being
the most prominent, followed by 5-10 smaller thorns, then by
larger thorns to the dorsal fin, the last 3 or 4 being somewhat
smaller on several specimens, all rather evenly spaced and not
alternating in size from thorn to thorn. Apparvently the row of
thorns on each side of the midrow on the tail, present on the holo-
tvpe, develops with age for it is lacking on all the present spec-
imens. The tooth count is 36 in the upper jaw of a specimen
175 mui long, and 38 to 42 on 5 specimens ranging from 310 to
510 mm, there being 2 to 5 less in the lower jaw except on the
type which shows no vartation. Most of the teeth, of both sexes,
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have a very small triangular cusp. The largest male of 312 mm
is immature, the claspers failing to reach the tip of the pelvies
by a distance about equal to 114 times the diameter of the orbit.

Figure 2. Raja purpuriventralis, holotype, female 510 mm long. ILower
left, side view of thorns along the midline, about x 3. (After Bigelow and
Schroeder, 1962.)
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The color of the upper surface in preservative is plain dark
gray. The lower surface of the dise is black, dark brown or
chocolate plum, the tail being of the same shade or somewhat
lighter. White areas are present around the jaws, along the
rostrum on some, and just below the pectoral arch on 6 speci-
mens but lacking on 4. A 300 mm long skate has, in addition,
white areas below the cloaca, on the pelvies, end of tail, and on
the tip of snout which is also white above. When fresh from
the water the holotype was purplish above and below.

Raga TEEVANT Bigelow and Schroeder 1951
Figure 3

The original description of fecvani is based on two specimens,
both males, the holotype 558 mm in total length and the para-
type of 302 mm, trawled at 29°11’N, 86°32"W, off Pensacola,
Florida, in 305 fathoms (558 m), ‘‘Oregon’’ station 279. Sub-
sequently, two females of 247 and 455 mm were taken in the
same region, in 260-320 fathoms (476-585 m), stations 3688 and
3217, respectively, one of 264 mm off the northwest edge of
Great Bahama Bank and another, of 340 mm in Santaren
Channel, in 300-340 fathoms (549-622 m), ‘‘Silver Bay’’ sta-
tions 2475 and 3514. The known geographic range has now been
extended still further south for the **Oregon’’ captured 4 males
and 7 females, ranging in length from 175 to 635 mm, between
16°43 and 12°25’N, off the coasts of Honduras and Nicaragua,
in 240-400 fathoms (439-732 m), stations 1888, 1919, 1921, 1924,
1944, 3561, 3565, 3571 and 3576.

The account of this species is amplified as follows. The upper
surface may be sparsely prickled, chiefly anterior to the spiracles
on some, over much of the dise, pelvies and sides of tail on others,
but prickles usually are lacking on young individuals. The
thorns on the tail, in a single row, range in number from 11
to 20 on our specimens up to 577 mm in length.

The largest, a nearly mature male of 635 mm, has about 30
tail thorns, alternating in size, and it is apparent that the smaller
thorns developed between the larger as the row begins at about
the axil of the pelvies and ends at the first dorsal as it does on
all the smaller sizes. There are coarse prickles on the rostrum
and along the margin of the disc from opposite the orbits to op-
posite the scapular arch. The exposed alar thorns are in 2 to
3 rows and the claspers extend nearly two-fifths the distance
from the axil of the pelvies toward the tip of the tail.































































