THE GENUS PANOPEUS.

BY
James E. BENEDICT AND MaRky J. RATHBUN.
Departient of Marine Invertebrates.

(With Plates XIN~-XXIV.)

This paper is based upon the study of twenty-four species of Pano-
peus, specimens of all of which have been examined by the authors.
Fourteen other species and one variety, described by various writers,
have not been seen by us; nevertheless, we give the synonymy and
short descriptions. The material examined is contained chiefly in the
National Museum, and has been derived from the following sources:
The large collections made by Mr. Henry Hemphill on the coast of
Florida from 1883 to 1885; the collections of the U. S. Fish Commis.
sion from the coasts of the Eastern States from 1875 to date, inclnding
those made in the investigation of the oyster grounds of Long Island

'Sound ; the Fish Commission collections made in the net-work of rivers

and creeks of the coast of South Carolina during the past season, in the
West Indian region in 1884, and in the Gulf of California; the smaller
collections made by Dr. Edward Palmer, Lieut. J. I. Moser, U. S. Navy,
Dr. D. 8. Jordan, Mr. W. . Dall, Mr. Silas Stearns, and Mr. S. T.
Wallker, on the Florida ¢oast; by Commander R. D. Evans, U. S. Navy,
in Chesapeake Bay; by Mr. W, Nye, jr., in Buzzard’s Bay ; by Mr. W,
M. Gabb, in San Domingo ; by Mr. L. Belding, in the Gulf of Cali-
fornia; by Mr. R. Rathbun, on the coast of Brazil, in 1875-76; by
Mr. G. Brown Goode, in Bermuda, 1876-’77. Through the courtesy
of Prof. A. E. Verrill, the collection of Panopeus in the Peabody
Museum of Yale University, was placed at our service, and yielded
three species additional to those represented in the National Museum
series.

We do not agree with Prof. A. Milne Edwards in his separation of the
genus into Panopeus and Furypanopeus, for in aceepting his classifica-
tion depressus would be placed with forms having a lobate division of
the antero-lateral margin ; erenatus and transversus, with very convex
carapaces, would be placed with those most flattened; and crenatus
alone of FEurypanopeus would possess the character of the exposed
seventh segment of the male sternum, and the sternal canal for the
verges. Nor can we agree with Stimpson in separating Eurytium from
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356 THE GENUS PANOPEUS—BENEDICT AND RATHBUN.

Panopeus, as the exposure of the seventh sternal segment varies with
the species, as does the size of the palatal ridge. The two species
which have been placed in Furytium have but little in common, except
the two rounded lobes of the front. It would seem that if a division of
the genus Panopens should eventually be made, it must be on other
lines and more definite eharaeters. It can hardiy be said that we have
extended the limits of a genus which already contains Panopeus herbstii
and . harrisii.

The genus is American with the exeeption of one species from the
west coast of Africa and two from the Indo-Pacific region.

The first species was deseribed and figured by Thomas Say, in Jour.
Acad. Nat. Sci. Phila., 1, 1817, under the name of Cancer panope Herbst,
to which species he had mistakenly referred it. Milne Edwards, in his
classical work pablished in 1834, established the genus Panopeus, and
under the name of P. herbstii entered as synouyms Cancer panope Herbst
and C. panope Say, believing them to be one and the same species, thus
continuing the mistake of Say, which has been followed by numerous
authors. Prof. S. 1. Smith, in the Proc. Boston Soc. Nat. Hist., XI1,
1869, points out the error, and in 1872 Prof. von Martens in the Arch.
fiir Natur., 38, refers to the original specimen of Cancer panope Herbst
in the Berlin Muscum as a Jenippe, thus confirming the view taken by
Professor Smith.

In the waters of Long Island Sound the indigenous speeies are found
abounding on the oyster beds, very often in the dead shells of oysters
and other lamellibranchs when the valves remain together and partly
open. They move slowly and cluwmsily, and no doubt remain for long
periods in the same place of concealment, watching for food to come to
them. TIarther south they are found near high-tide mark in holes in
the banks along with Gelasimus and Sesarma, 1In deeper water they
live among sponges, corals, dead shells, and clasters of oysters, or in
any object that will afford concealiment. Many of the species are not
casily distinguished and only careful comparison will acquaint one with
them. We have examined over three thousand specimens belonging to
the difterent species which we have referred to Panopeus.

In the following descriptions the antero lateral teeth are designated
as first, second, third, and fourth. The first is the tooth next the outer
angle of the orbit, and the fourth is the posterior tooth.

The numbers in parentheses after the names of localities are taken
from the catalogue books of the National Musenm. Wherever it was
impossible to verify the synonymy, we have placed the quotation in
parentheses.

GENUS PANOPEUS Milne Edwards.

Cancer. Thowmas Say, Jour. Aead. Nat. Sci. Phila., 1. p. 57, 1517,

Panopeus. Milne Ldwards, Hist. Nat. des Crust., 1, p. 403, 1834. J. E. DeKay, Crust.
of N.Y..p.5, 15844,  Gay, Historia de Chile, Zool., 111, p. 133, 1249, H. Lncas, Hist.
Nat. des Crust., p. &, 1351, J. D. Dana, Crust. U. 8. Ex. Ex., pp. 149, 179, 1552,
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H. de Saunssure, Mém. Soc. Phys, Geneve, X1v, p. 431, 1857, W, Stimpson, Ann.
Lye. Nat. Hist. N, Y., vi1, p. 54, 1%59. 8. 1. Smith, Proc. Boston Soc. Nat. Hist.,
XI11, p. 275, 1569, A, Milne Edwards, Miss. Sei. au Mexique, pt. 5, 1, p. 306, 130,
W. A, Haswell, Cat. Anstralian Crast., p. 51,1332, FH. W, Conn, Stud. Biol. Lab,
Johns Hopkins Univ., 111, No. 1, pp. 4-9, figs., 1834. E. J. Miers, Challengex
Rept., 2161, xvi1, p. 123 136,

Eurytivm. W. Stimipson, Loc. cit., p. 56. A. Milne Edwards, Loc. cit., p. 332. E. J.
Miers, Loc. cit., p. 140,

Lurypanopeus. A. Milne Edwards, Loc. cit., p. 313.

Orbit interrupted by an external hiatus, below entire. Antero-lateral
margin thin, often shorter than the postero-lateral and directed toward
the external angle of the orbit. (Dana, loc. cit., p. 149.)

ARTIFICIAL KEY TO SPECIES EXAMINED.

A’. Antero-lateral border cut into tecth.
B’. Daectyl of large hand with a large basal tooth.
C’. Carpal groove present.
D’. Fingers light.
E’. Oatline of male abdomen slightly concave, terminal segment

TOUNAEA oo e et et e e e e e e e e berugudensis
E”. Outline of male abdonien very concave, terminal segment
I G e G RN lemphillii

D", I'ingers dark.
E’. Carpus smooth or nearly so.

F’. Seventl sternal plate in male exposed.................... angustifrons

F’’. Seventh sternal plate in male not exposed.
G'. Front faintly fonr-lobed...... ... .. ... ... ... ... ..... oceidentulis
G’'. Front produced, much ronnded.. ... ... ... .. .. ... ... packardii

E”. Carpus rngose.

F’. Antero-lateral teeth thickened vertically..ooo.ieavee oo ... harttii
I, Antero lateral teeth thin........ ... ... ... ..., serratus
D", Fingers variable. Front grooved .......................... wurdemannii

C”. Carpal groove wanting or indistinct.
D’. Anterior margins of antero-lateral teeth nearly perpendicnlar

to the median line. Front thickened, truncate ............ areolatus
D"". Antero-lateral teeth pointing slightly forward. Front beveled ....herbstii
D", Antero-lateral teeth strongly hooked forward ... ................ validus

B’". Dactyl of large hand without a large basal tooth.
C’. Male ahdomen with five segments.
D’. Terminal segment triangnlar.

E’. Fingers black ..o oo. ool e e e sayi
E”. Fingers white ..ot i i et et lexanus
D', Terminal segment ronnded.
E’. Fingers black. ..o e e depressus
E”. Fingers white ... ... . . it e iaaeae s harrisii
C”. Male abdomen with six segments -... .. . icemeeimane ... dissimilis

A", Antero-lateral horder cut into dentiform lobes.
B’. Carapace convex,
C’. Seventh segment of sternum exposed, separating the third segnient
of abdomen from the cox:v of the fifth pair of feet.

D’. Front with two well-rounded lobes ...... ... ... .. oo .. .. limosus
D”. Front with margins of lobes straight or nearly so ..., ............ erenatus

C”. Seventh segiment of sternnim not exposed. .....ccovvvvevennnnen... transversus
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A, Antero-lateral border cat into dentiform lobes—Continued.
B, Carapace tlattened.
C’. Carpal groove present.

D . Outline of coalesced tooth convex.......oo.. oo oo ool ... ovatus
D, Outline of coalesced tooth emarginate. ... ... oo .o oL ... parvulus
D . Outline of coalesced tooth emarginate. Carapace absolutely tat.
planissimus
C”. Carpal groove wanting.
D’. Color of finger running upon hand ....ocoioioi e iinianaenan. planus
D", Color TesStrICted ¢ vuen v iee it taie ceie o ee et teee cecaet e acaeaee e aflinis

Note.—Hemphillii, packardii, harttii, and wurdemannii occasionally lack the
large tooth on the dactyl.

1. Panopeus herbstii Milne Edwards.
Plate xIX, figs. 1 and 2; plate xx1i1, figs, 10-12.

Cancer panopc. ‘Thomas Say, Jour. Acad. Nat. Sei. Phila., 1, pp. 58,447, pl. 4, fig. 3,
1817,

Panopens herbstii. Milne Edwards, Hist. Nat. des Crust., 1, p. 403,1834. J. E. De Kay,
Crost. of N. Y., p.5, 1344, Lewis R. Gibbes, Proc. Boston Soe. Nat. Hist., 2, pp.
63, 69, 1245; Proe. Acad. Nat. Sci. Phila. v, p. 23, 1850; Proc. Amer. Assuve.
Adv. Sci., 3, p. 175, 1250. Adam White, Crust. in Brit. Mus., p. 13, 1347, H.
Lueas, Hist. Nat. des Crust., p. 90, 1351. Joseph Leidy, Jour. Acad. Nat. Seci.
Phila. (2), 111, p. 17, 1335, W. Stimpson, Awer. Jour. Sci. (2), 29, p. 444, 1860,
Camil Heller, Reise Fregatte Novara, Bd. 2, Abth. 3, p. 16, (1264) 1363. 8. I.
Suiith, Proe. Boston Soe, Nat. Hist., XI11, p. 276, 1369 ; Trans, Conn. Acad., 11, p. 34,
18695 RRept. UL S. Comumr, Fisheries for 1871-'72 (1374), pp. 547,472, Elliott Coues,
Proc. Acad. Nat. Sci. Phila. (3), 1, p. 120, 1871, E. von Martens, Arch fiir
Natur., 33, p. 89,1272, J. 8. Kingsley, Proe. Acad. Nat. Sei. Phila., p. 318, 1=73;
XXXI, 303, 18379, AL Milne Edwards. Miss. Sei. an Mexique, pt. 5, 1, p. 303, pl.
LviI, tig. 2,1331; DBull, Mus. Comp. Zool., vili, p. 13, 1280, R. Rathbun, INishery
Industries of U. 8., section 1, p. 772, 1=84. Carl I, Gissler, Amer. Nat., Xv1i1, p.
225, 13~4.  B. Ozorio, Jor. Sci. Lisbon, p. 100, 1523.

Panopens lacustris.  Desbonne et Schrammn, Crustacés de la Guadeloupe, (p. 23), 1867.

DPunopeus berbstii var. obesus. 8. 1, Smith, Proc. Boston Soce. Nat. Hist., X11, p. 278,
1=69. Elliott Coues, Proc. Acad. Nat. Sci. Phila. (3), 1, p. 120, 1871, J. S. Kingsley,
Proc. Acad. Nat. Sci. Phila., p. 518, 1873, A. Milne IEd wards, Miss. Sci. au Mexique,
pt. 5, 1, p. 309, 1<80.

Numerous lots of this species ranging from Rhode Island to Key
West, I'lorida, along the Gulf coast to Louisiana, and along the coast of
South America to Brazil, including a number of the West Indian islands,
show remarkable variation in form. IFor our own convenience in the
study of the speeles, we divided them into six varieties according to
the prominence and direction of the antero-lateral teeth. In the speei-
mens plieed at one extreme of the series, var. G, the teeth are blunt,
directed forward, exterior edge rounded or arcuate, the second and
third broad at the base. Posterior lobe of coalesced tooth broad and
rounded. anterior lobe angular, In the specimens placed at the other
extrenie of the series, var. B, the antero-lateral teeth are sharp-pointed
and project forward and outward. The notches between them are
broader than in var. G, making the bases of the tecth narrower. The
coalesced tooth in this variety is more deeply cut into two angular
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lobes of nearly equal prominence, giving the antero-lateral border more
the appearance of being five-toothed. The inner suborbital angle is
much sharper in this variety. In var. G the carapace is more convex,
the front is less produced, and the contour has a more evenly rounded
appearance. In var. B the carapace has a more uneven appearance,
the punctures and markings are deeper and coarser. The other char-
acters are variable and cross and recross the couvenient division made
on the basis of the teeth. As a rule, var. G is proportionately broader
than var. B while the latter is more hairy. In var. G the color does
not extend quite so far upon the hand, and runs from a black to a
brown, while in var. B it runs from a black to a liver color. It is
worthy of notice that in some specimens from the West Indies and
Brazil the color of the fingers is more or less restricted. In var. B
the tooth on the large hand at the base of the movable finger is larger
and more conspicuous than in var. G. In no iustance is there a
groove on the carpus next the articulation with the hand.

We have a great many specimens from Port Royal Island, South
Carolina, taken in the banks near high tide mark. The burrows or
holes in which these crabs were concealed did not as a rule centain
water, while the specimens of limosus, taken at the same time, were in
burrows partly filled with water. These specimens of herbstii are of
the var. G or obesus type. The chelipeds are spotted with claret
brown, and crossed by 1rregular lines, giving them a reticulate appear-
ance (Pl. xxirr, fig. 11). The chelipeds are more slender than those of
the sharp-toothed or B type (Pl. xxi11, fig. 10), which were found on
Morgan River, Jericho Creek, aud other places at low tide on bunches
of oysters. The conclusion reached from the study of the collections
from South Carolina is that the varying habit of this erab accounts for
its wide differentiation in form. Those living in burrows are the obesus
type, while the sharper-toothed forms are dredged or found in low
water in various hiding places. IFrom our present knowledge, how-
ever, we see no way of dividing the species, as our collections show
every intermediate gradation. ,

Panopeus herbstii belongs to the section of the genus in which the
seventh segment of the sternum in the male is but slightly exposed,
and leaves a wide open passage for the verges. [I’roximal end of see-
ond segment much the broader. The fifth pair of feet border broadly
on the third abdominal segment. In theanchylosed segment the sides
of the third normal segment are nearly straight, slightly swollen in
the center. Sides of the fourth normal slightly concave. Proximal
end of the fifth normal the broader, sides nearly straight. Penulti-
mate segment with straight and parallel sides. Terminal segment
rounded. General outline of last three normal segments not concave
but paraltel.

Length of carapace in largest specimen, 40 millimetres; width, 62
millimetres.
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RECORD OF SPECIMENS EXAMINED.,

Newport, Rhode Island; U. S, Fish Commission (4539).

Sonth Carolina: U. S, I'ish Connuission, 1590-1291 ¢ Winyah Bay (15687); Oyster
Bay (15730); Old Man Creek (15741); Bulls Bay (15775); Morgan River (157:0);
Myrtle Bush Creek (15772) : Jericho Creek (15732): Cat Island Creek (15779): Port
toval Island (15763, 15724); near Port Royal (15726): Paris Island, Broad River
(15742); mouth of Bull Creek (15722); Calibogue Sonnd (15737).

Florida : St. Augustine (Yale Univ. Mus.); mouth of Indian River (Yale Univ.
Mus.) : near Indian Key (15018, 15423); Key Vaecas (14071); Big Pine Key (15014)
Key West (9206); South Florida (13415): Garden Key (2077); ? Dry Tortugas
(9294) 3 Marco (15017) 5 Oyster Bay (15013); Ferguson's Pass (15419); Panta Rassa
(643%): Sarasota Bay (6425); Palina Sola, month of Manatee River (6433); Egmont
Key (Yale Univ. Mus.); Tampa Bay (15407); near Piney Peoint (6962); Goodland
Point (6935); Boca Ceiga Bay, inner shore of Pine Key (6447); Clearwater (3277);
Cedar Keys (6932); Pensacola (3466); West Florida, Kaiser and Martin (6702).

Grand Isle, near New Orleans, Louisiana; G. IXohn (2256).

Bermmdas: G. Brown Goode, 1376-1877.

Caribbean Sea: Jamaiea (156514) ; Aspinwall (Yale Univ. Mus.): Sabanilla, U. S. C,
(7662) ; Curacgao (7585) : Trinidad (7640).

Maraunhio, Brazil; Derby and Wilmot, Hartt Explorations, 1870 (Yale Univ. Mus. ).

. 2. Panopeus occidentalis Saussure.
(Plate xx, tig. 3; plate xx111, fig. 14.)

Panopeus occidentalis, H. de. Saﬁssure, Rev. et Mag. de Zodl. (2), 9, p. 502, 1857 ;
Mém. Soc. Phys. Geneve, X1v, p. 431, pl. 1,tig. 6, 1857, W. S[timpson], Amer.
Jour. Sei. (2),27, p. 446, 1859 ; S. I. Smith, Proc. Boston Soc. Nat. Hist., xII,
p. 279, 1269. E. v. Martens, Areh. fiir Natur., 38, p. 90, 1872, A, M. Edwards,
Miss. Sei. au Mexique, pt. 5, 1, p. 310, 1850; Bull. Mus., Comp. Zool., vii, p. 13,

1220.

Carapace convex in both directions, covered with minute granules
interspersed with punctures of much larger size. In some specimens
there are a few transverse lines composed of larger grannles. Regions
tairly distinet, depressions slight, and oceasionally in part obliterated.
Antero-lateral teeth slightly elevated, anterior margins truncate. The
three posterior teeth are pointed. Iirst tooth separated from the post-
ocular tooth by a rather deep sinus, which, however, does not divide
the coalesced tooth to its base.

Front produced, thin, slightly depressed, with a median fissure, ecach
lobe slightly emarginate, giving the front a somewhat fonr-lobed ap-
pearance. Median lobes more produeed ; lateral lobes faint.

Space between the two fissures of the upper orbital margin slightly
rounded, interrnpting the regular curve of the orbit. External hiatus
widely V-shaped and deep. The inner suborbital angle forms a prom-
inent tooth. A rather deep sinus divides this from the lobe which
reaches to the external fissure. Lower orbital margin produced.

Abdonien of the male wider than in kerbstii, ontline concave, penulti-
mate segment widest at its distal end. Coxie of fifth pair of feet in
broad contaet with third abdominal segment. Seventh segment of
sternum shows but little.
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The marginal depression on the carpus near the articulation with the
hand is wide and deep. In some specimens the carpus is finely granu-
late ; in others the granules are thrown up in slight rnge.  The hand
varies in much the same way: in some specimens finely granulate; in
othliers, thrown up in rngwe as in the earpus. In the latter case the
hand is always much smoother than the earpns in the same specimen.
Fingers brown or horn eolor, shading to elear white at the tips. There
is a large tooth at the base of the daetyl of the large hand. There is
also a more or less prominent tooth on the large haud at the base of
the daetyl. The color on theimmovable finger does not extend beyond
the line of color oun the movable finger; while in herbstii it usnally
extends considerably beyvond. Meros of ambulatory feet more slender
and a little longer than in speeimens of lerbstii of the same size. Am-
bulatory feet slightly hairy.

The most of our speeimens are readily separated from herbstii by the
color, whieh, in alcohol, is very much lighter, with a pinkish tinge on
the chelipeds. This separation is eonfirmed by the prominent depres-
sion on the earpus near the articulation with the hand, of whieh there
exists searcely a traece in herbstii.

Length of carapaee in large speeimen, 20 millimetres; width, 27.5 mil-

limetres.
RECORD OF SPECIMENS EXAMINED.

Sonth Carolina; U. 8. Fish Commission, 1301: Calibogne Sonnd (15713, 15716).

Florida: Carysfort Reef (9297); Indian Key (15418); No Name Key (15015); Key
West (14445, 15424); South Florida (3464); Mareo (15427); Goodland Point (15426);
Boea Ceiga Bay, inuer shore of Pine Key (15425).

Caribbean Sea; U. S. Fish Commission, 1234: Jamaica (7673); Old Providence
(9135) ; Sabanilla, U. 8. C. (15656) ; Curagao (7528); Trinidad (15657).

3. Panopeus areolatus, sp. nov.

(Plate xxi, fig. 3.)

This speeies in its shape and proportion is most nearly related to
herbstii, in its antero-lateral teeth to angustifrons and bermudensis.
Carapace more flattened than in herbstil, antero-lateral teeth slightly
upturned, the posterior three much more triangular than in /herbstii.
Areolations of the carapace very distinet in the young as well as the
adult. In the younger forms the granules of the anterior portion are
arranged in more marked lines than in the older.

Front narrower and slightly more produeed in the middle than in
herbstii. External lobes well marked and slightly produced; front thick-
ened, readily distingnishing this speeies from herbstii; upper and lower
edges granulate; the intermediate space is oceupied by large granules
and by some irregular spaces without granules.

Coaleseed tooth unevenly divided into two parts by a sulcus which
. euts it about one-third the way to the base. DPosterior portion larger
and rounded, anterior pointed. Anterior margin of second tooth trun-
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cate. Third tooth mmeh the largest, broadly triangular, its anterior
margin nearly perpendicnlar to the median lineof the carapace. Fourth
tooth triangular, anterior margin sloping backwards to the tip.
External hiatus of the orbit broad and rounded at the base, in the
smaller specimens more V-shaped. Sub-hepatie tubercle present.
Seventh segment of the sternum in the male very slightly if at all
" exposed. Coxze of fifth pair of feet in contact with third abdominal seg-
ment. In the anchylosed segment the outline of the third normal seg-
ment is rather angular. Outline of the fourth normal coneave and of
the fifth normal convex. Terminal segment somewhat triangular,
rounded at the tip. Penultimate segment widest at its distal end, while
in herbstit the segment is of the same width throughout its length. The
very different arrangement of the second and third segments distin-
guishes this species from bermudensis. A comparison of the appendages
of the male abdomen shows it to be widely separated from herbstii.
Chelipeds very much like those of herbstii. Lower margin of large
hand a little straighter, and in some specimens conves. Hand a little
deeper than in herbstil, movable finger slender and strongly arched,
making a conspicnous gape in all the specimens from the largest to the
smallest. COylindrical tooth at the base of the movable finger long.
Tooth on the manus less conspicuous than in herbstii. Daectyls of am-
bulatory feet hairy. There are a few hairs on the propodal joints.
Length of carapace in large specimen, 21.5 millimetres; width, 27.5
millimetres.
RECORD OF SPECIMENS EXAMINED.

Caribbean Sea: Jamaica (7733); St. Thomas (Yale Univ. Mus.); Aspinwall (Yale
Univ. Mus.); Sabanilla, U. S. C. (15646),
Brazil: Hartt Explorations: Maranhiio; Plataforma, Bahia: Bom Fim, Bahia.

4. Panopeus validus Smith.
(Plate xax, fig. 3: plate xxu, fig. 13.)

Panopeus validus. 8. 1. Smith, Proc. Boston Soe. Nat, Hist., x11, p. 272, 1869 ; Ann.
vept. Peabody Acad. Sci., 3, p. =9, 1870, W. N. Lockington, Proc. Cal. Acad.
Sci., vir, p. 102, 1276, J. 8. Kingsley, Proc. Doston Soe. Nat. Hist., XX, p. 152,
1=74.

2 Panopeus chilensis.” A, M. Edwards, Miss. Sci. an Mexique, pt. 5, 1, p. 315, 1820.

Front divided by a ¢losed fissnre, the onter end of which ronnds out
into the lobes. In some specimens the posterior lobe of the coalesced
tooth is produced forward to the same line as the anterior. Posterior
Tobe larger and more conspicuous than the anterior. Male abdomen
much asin kerbstil.  Seventh segment of sternum very slightly exposed.

Length of carapace in large specimen, 3+ millimetres; width, 48 mil-
limetres, '

The specimens whieh we have examined are distinet from . chilensis
as figured by LEdwards and Lueas in d’Orbigny’s Voy. I'Amdér. Mérid,,
1843, pl. vrir, fig. 2, and with our present knowledge we do not feel
warranted in nniting the two speeies. :
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RECORD OF SPECIMENS EXAMINED.

Acajutla, San Salvador (Yale Univ. Mus.).
Bay of Panama (Yale Univ, Mus.).
Loeality unknown (13930).

5. Panopeus texanus Stimpson.
(Plate xx11, fig. 5; plate xxi11, fig. 9.)

Panopeus texanus. W, Stimmpson Aun. Lye. Nat. Hist., vir, p. 55, 1359, J. 8. Kingsley,
Proe. Acad. Nat. Sei. Phila., XxXX1, p. 394, 1879 (partim). A. Milne Edwards, Miss.
Sci. au Mexique, pt. 5, 1, p. 312, pl. LvIII, tig. 4, I820 (partim).

Carapace very convex in both directions, widest at the posterior
teeth, and minutely pubeseent, especially in the females. I‘ront
slightly produeed and rounded. Coalesced tooth with a very shallow
sinus. Second and third teeth sharp, and pointing forward and up-
ward. Posterior tooth short and sharp, the tip directed forward.
Male abdomen very broad, lateral outline marked!y concave, terminal
segment mueh flattened.

Chelipeds smooth and glabrous. The movable finger is a light horn
color. The immovable finger is white in the male, the eolor extending
to the hand and terminating in a very distinet line, which begins at the
base of the finger at the gape and rounds backward to the lower mar-
gin. In the females the e¢olor is a little darker. There is no large
tooth or tubercle at the base of the daetyl or on the anterior outer
margin of the manus. Ambulatory teet long and slender.

Leugth of carapace in large speeimen, 17 millimetres; width, 22.5
millimetres.

-RECORD OF SPECIMENS EXAMINED.

Florida: Month of Indian River (Yale Univ. Mus.); Marco (15334); Punta Rassa
(6653, 14032) ; Charlotte Harbor (14039); Sarasota Bay (6420, 6975); Palma Sola,
mouth of Manatee River (15333): Egmont Key (Yale Univ. Mns.): Tampa Bay
(153R85) ; Goodland Point (15631); Boca Ceiga Bay, inver shore of Pine Key (15382);
Orange Bluff, Clearwater Harbor (696%): Cedar Keys (6415, 153506).

6. Panopeus sayi Smith.
(Plate xxi1, tig. 4; plate xx111, figs, 7 and 2.)

Caucer panope (pars). Thomas Say, Jour. Acad. Nat. Sei. Phila., 1, pp. 58, 447,
1-17.

Panopens sayi. S. L. Smith, Pree. Boston Soe. Nat, Hist., x11, p. 234, 156Y9: Rept.
Cowmmr. of Fisheries for 1871 aud 1=72 (1874), pp. 547, 312; Trans. Conn. Acad.,
v, p. 37, 1870. J. S. Kingsley, Proc. Acad. Nat. Sci. Phila., p. 319, 1573,
A. E. Verrill, Check-List of Marine Invert., p. 1, 1879. R. Rathbun, Proc. U. S,
Nat. Mus., 3, p. 119, 1850 ; Fishery Industries of U. S., section 1, p. 772, 1834,
Walter Faxon, Bull, Mus. Comp. Zool., 6, p. 165, pl. 11, 1530. I3, A. Birge, Studies
Biol. Lab. Johus Hopkins Univ., 11, No. 4, pp. 411-426, pls. XXX-XXXI11I, 18=%
Carl I, Gissler, Amer. Nat., XvI1I, . 225, 1534,

Paunopeus teranus. J. S. Kingsley, Proe. Acad. Nat. Sci. Phila., xxxi, p. 304, 1379,
(partim). A. Milne Edwards, Miss. Sci. au Mexigue, pt. 5, 1, p. 312, pl. Lvi1I,
fig. 4, 1830 (partim).
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Panepeus sayi is so closely related to feranus that any deseription
is necessarily comparative. The frontal margin of say: is depressed,
while that of feranus is horizontal or nearly so. In specimens of equal
size the abdomen is narrower at the terminal segment in sayi, and the
constriction at the articulation of the ancbylosed and penultimate seg-
ments is less in sayi. With a little experience cne could separate the
two species on the charaeter ot the surface of the chelipeds. In many
specimens of sayi the chelipeds are marked with irregular lines of color
corresponding to very small oblong depressions between which the snr-
face is minutely granulated and scattered with punctures. The chelipeds
of texanus are covered with very minute granules and with thinly
scattered punctures. To the naked eye the surface appears glabrous.
In sayi the color of the fingers in the male ranges from black to
lorn color, and runs up on the hand both inside and out to a variable
extent (Pl xx111, figs. 7 and 8). In the females the fingers are horn
color, which is often restricted, much as in feranus, but in this species
the females can readily be distingnished by the antero-lateral teeth,
which are sharper and more produced. The ambulatory feet are rela-
tively much shorter in sayi than in teranus- This is most noticeable
in comparing the dactyls of the fourth and fifth pairs of feet (P’l. xXI1,
figs. 4 and 5).

Length of carapace in large specimen, 17 millimetres; width, 22.5
millimetres.

After a critical examination of over five hundred specimens of sayi
and over two hundred and fifty of terxanus we regard the two species
as altogether distinet, as they can be separated by several different
characters. On the coast of South Carolina, a region intermediate be-
tween Cape Cod, the well-known habitat of sayi, and the I'lorida coast,
where all our speeimens of teranus were obtained, large numbers of
Panopeus have recently been collected, none of which present any grada-
tious between sayi and texanus, but all are identical with the northern
form.

RECORD OF SPECIMENS EXAMINED,

Massachusctts: Wellfleet (3001) : Provineetown (3005, 3827) ; oft Falmouth (13543) ;
Vineyard Sound, low water to 9 fathoms; Wood’s Holl (3214, 15662) ; Bnzzard’s Bay,
5 to 2 fathoms; Mattapoisett Iturbor (5722).

Long Island Sound, U. 8. Fish Commission: Gardiner's Bay (15752) : New Haven
IHarbor, on oyster beds (1162) 3 ofi’ Milford, Stratford, and Bridgeport, on oyster beds.

New Jersey: Beesley's Point (Yale Univ. Muns,).

Virginia: Mouth of Indian River, Chesapeake Bay, on iron bnoy (15613); York
River, Chesapeake Bay, on wooden buoy (13:47); Hampton Roads, I2 fathoms
(12153),

North Carolina: Fort Macon (Yale Univ. Mus.).

South Carolina, U, S. Fish Commission, 1890-1201: Winyah Bay (15639); Clam-
bank Creek (15702): Bulls Bay (15777); Coosaw River (15771); Myrtle Bush Creek
(15769); Jericho Creek (15723); near Port Roxal (15729) ; one mile inside of May River
(15731): west end of Skull Creek (1573%): Bull Creek (15721, 15734); Calibogue
Sound (15773).
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7. Panopeus packardii Kingsley.
(Plate xxi1, fig. 1; plate xxii1, fig. 6.)

Panopeus packardii., J. S. Kingsley, Proc. Boston Soe. Nat. Hist., XX, p. 152, 1879;
Proe. Aead. Nat. Sei. Phila., xXxxI1, p. 394, 1379, E. J. Miers, Challenger Rept.,
Zool., Xxv1I, p. 120, 1836.

Carapace mnch swollen. I'rount slightly bilobed, produced, and very
much rounded in an even curve with the coalesced post-ocular and
first tooth. The swollen carapace and produced front give it a strong
resemblance to texanus.

Antero-lateral teeth sharper and more produced than in texanus.
Post-ocular tooth so far coalesced with the first antero-lateral tooth as
to show a scarcely perceptible emargination. The second and fourth
teeth point at right angles to each other, while the third points in an
intermediate direction.

Seventh segment of male sternum not at all exposed. In the anchy-
losed segment the third normal segment is rather narrow, its margin is
ronnded, and it borders on the cox:i only at the articulation. Outline
of fourth normal segment concave, of the fifth more nearly straight.
Penultimate short. Terminal segment short and rounded.

Fingers of the chelipeds black with white tips, varying in some spece-
imens to light brown with white tips. The ecolor runs up on the hand
at the lower margin. Movable finger of large cheliped has a large
tooth at its base. Tooth on the manuns at the base of the movable
finger often not well developed. Now and then an individanal will be
found in which both chelipeds have the character of the usnal small
cheliped, with no large tooth on the dactyl and no tooth on the hand
at the base of the dactyl. These variations do not connect this species
with any other when all the characters are considered. Carpal tooth
sharp.

The antero lateral teeth, the more rounding front, the very different
shape of the abdomen, and the tooth at the base of the finger separate
this species from texanus and sayi.

Length of carapace in large specimen, 13 millimetres; width, 18
millimetres.

RECORD OF SPECIMENS EXAMINED,

Florida: Cards Sound (15225); Key Largo (15392): No Name Key (13516); Key
West (15390, 15395) ; Mareo (15633) ; Punta Rassa (15394); Charlotte 1Iarbor (15329,
15393); Sarasota Bay (6430); Boeca Ceiga Bay, inner shore of Pine Key (15396);
Orange Bluff, Clearwater Harbor (15391): oft northwest end St. Martin’s Reef
(13042); Cedar Keys (15397); Sea Horse Key (13051).
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8. Panopeus depressus Smith.
(Plate xXx, fig. 5; plate xx111, figs. 4 and 35.)

Panopeus depressus.  S. 1. Smith, Proe. Boston Soe. Nat. Hist., x11, p. 283, 1869 ; Rept.
U. S. Commr. of Fisheries for 1371 and 1572 (1874), pp. 547, 312, plL. 1, tig. 3; Trans.
Conn. Acad., v, p. 37, 1379. J. S. Kingsley, Proe. Aead. Nat. Se¢i. Phila., p. 319,
127 XXXI, p. 394, 1879. P. R. Ubler, Sci, Results, Chesapeake Zool. Lab. for
1872 (1=279), p. 25. A, E. Verrill, Cheek-List of Marine Invert,, p. 1, 1879, R,
Rathbnn, Proc. U. 8. Nat. Mns., 3, p. 119, 1820; Fishery Industries of U, 8.,
seetion 1, p. 772, pl. 269, tig, 3, 1834, J. H. Emerton, Life on the Seashore, p.
10, fig. 42, 1880, Carl F. Gissler, Amer, Nat., Xvi11, p. 225, 1884,

Eurypanopeus depressus. A, Milne Edwards, Miss. Sci. au Mexique, pt. 5, 1, p. 320,
pl. LIX, fig. 2, 1830.

Panopeus depressus is readily distinguished from dissimilis by having
the male abdomen eomposed of five se gments instead of six. It is dis-
tinguished from all other species by the flattened carapace with trans-
verse granulate rug:e, the nearly straight front, and the prominent
semi-spoon-shaped fingers of the small hand, and occasionally of the
large, in conneetion with the” black or dark brown color of the fingers,
the eolor raunning up on the hand far behind the gape of the claw.

Margin of sccond segment of male abdomen concave. Coxw® of fifth
pair of feet in contact with third segment.

Length of earapace in large specimen, 14 millimetres; width, 19.5
millimetres.

RECORD OF SPECIMENS EXAMINED.

Vineyard Sound, Massachnsetts: U. S. Fish Commission (14799).

Beesley's Point, New Jersey (Yale Univ. Mus.).

Virginia: Smith’s Creek, Potomae River, on wooden buoy (13345) ; mounth of Tndian
Creek, on iron buoy (13929); Chesapeake Day, 94 to 20 fathoms (13793) ; Paukatauk
River, on iron buoy (13343): York River, on wooden buoy (15103).

Sonth Carolina; U. S. Fish Commission: Winyali Day (15633, 15638) 5 near inlet,
Joues Creck (15635); upper mouth Clambank Creek (15702); Bulls Bay (15776) ;
Charleston Harbor (4065) ; Morgan River (15781); Jerieho Creck {15735); uear Port
Royal (15727).

Florida: Mouth of Indian River (Yale Univ. Mus.); Cape Florida (13399): Garden
Key (2202); Oyster Bay (6990); Ferguson’s P'ass, Oyster Bay (GJ31): Punta Rassa
(6665) 7 Sarasota Bay (15100); Palma Sola, mouth of Manatee River (15401); Egmont
Key (Yale Univ. Mus.); Tampa Bay, near Viney PYoint (15399); Goodland Point

15393); Clearwater (3273); Cedar Keys (6413).

9. Panopeus dissimilis, sp. nov.
(Plate xx, fig. 4; plate XxX111, fig. 1.)

Carapaee convex in both direetions, crossed by lines ot granules very
much as in depressus. (Gastrie regions little elevated.

T'ront horizontal, little produced, nearly straight, not at all four-lobed;
median notch slight; edge thin, studded with fine granules.

Orbit with two fissures above, the interspace a little produeed; upper
and lower margins set with a single row of granules, which are eon-
tinned along the margin of the antero-lateral teeth.

Anterior portion of coalesced tooth conical, short; posterior portion
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rounded and long. Anterior edge of second tooth straight, the point
hooked forward, posterior edge rounding. Anterior edge of third tooth
curved forward to a point. Posterior edge long and not so mueh rounded
as that of the second tooth. Last tooth small, sharp, point projecting
forward. In general appearance the antero-lateral teeth are much like
those of depressus, but eut much deeper and more strongly hooked tor-
ward.

External hiatus of orbit a deep-cut triangular noteh. Subhepatic
and subbranchial regions elosely set with flattened depressed granules.
As in depressus, the subhepatie tubercle is wanting.

Sides ot second segment of male abdomen eoncave. Cox:w of fifth
pair of feet broadly in contaet with third segment of abdomen. Third
segment entirely free, its sides nearly straight. Fourth and fifth nor-
mal segments anehylosed, their sides coneave, the fourth broadest at
its proximal end. Penultimate segment short, its sides slightly concave.
Terminal segment rounded.

Chelipeds very unequal. Carpus of the larger eheliped finely gran-
ulated on its inner and upper portions, slightly rugose on its outer
portion. Carpus of the smaller cheliped more coarsely rugose and
granulate than that of the larger. Carpal tooth very sharp, shaped
like that of depressus. Larger manus minutely granulate, swolien,
deep. Fingers very short, gaping, unarmed. Smaller hand coarsely
granulated, with one or two longitudinal lines on the exterior surface,
and with a double erest above, the intervening sulcus deeper than
usual in the genus. A line of granules extends along the npper margin
of the movable finger nearly to the tip. Fingers partially spoon-
shaped, as in depressus ; impressed lines deep. Auwbulatory feet like
those of depressus, exeept that they are set with thinly seattered hairs.

Notwithstanding the faet that, in the twenty males examined, the
abdomen has s8ix segments, we place this species in the genus Panopeus,
as it has the character of the external hiatus of the orbit, the teceth of.
the antero-lateral margin are those of Panopeus, the appendages of the
male abdomen are charaeteristic of many species of the genus and not
very unlike those of depressus. 'T'he whole make-up is so closely like
that of depressus that it takes a seecond look to distinguish it.

Length of carapace in large specimen, 12 millimetres ; width, 17 mil-
limetres.

RECORD OF SPECIMENS EXAMINED.

Trinidad ; U. S. Fish Commission, 1334 (15640).
Vigia, Brazil ; Derby and Powers, Hartt Explorations, 1370 (Yale Univ, Mus.)

10. Panopeus transversus Stimpson.
(Plate xxi1, fig. 2; plate XX1V, fig. Y.)

Panopeus transversus. W. Stimpson, Ann. Lyc. Nat. Hist., vii, p. 210, 1860. S. I.
Smith, Proc. Boston Soc. Nat. Hist., XI1, p, 232, 1369; Trans. Conn. Acad., 11, .
4, 1269 ; Aun. Rept. Peabody Acad. Seci., 3, p. 39, 1370.

Eurypanopeus transversus. A. Milne Edwards, Miss. Sci. au Mexique, pt. 5, 1, p.
319, pl. L1x, fig. 1, 1830.

























































