Figure 26. Parthenope serrata (H. Milne Edwards). A. male, off Honduras, Central America, dorsal view; B. same, ventral view; C.
female, off Sanibel Island, Florida, dorsal view; D. same, ventral view. Scale lines = 10 mm. (After Gore, 1977).

convex at anterolateral angle, continuing as general curve around branchial region, especially in larger
individuals; long, flattened, outward-pointing spine directed laterally at posterolateral angle before concave
posterolateral margin; posterior margin wide, slightly convex. Surface of carapace punctate, sparsely to
moderately pilose, with rough granulous elevations on gastric, branchial, cardiac and intestinal regions; each
of latter bearing numerous, small, granulate tubercles clumped to form larger tuberculosities, surrounded by
lower, less distinct granulations; those on branchial regions and midline of carapace most noticeable. Gastric
and branchial regions separated by deep depression; depressions between hepatic and metabranchial regions
shallower, often only slightly expressed. Rostrum short, produced into bluntly rounded, tubercle-like tooth,
more widely expanded at tip in some, tridentate, often laterally dentate or granular in older individuals;
smaller, narrower tooth below and outside of lateral tooth. Seven (up to ten) triangular, irregularly dentate
teeth on branchial margin anterior to posterolateral spine; fourth or fifth tooth posteriad from orbit usually
largest. Seven large tubercles on pilose posterior and posterolateral margins, often curved anteriorly,
terminating in longitudinal or oblique line of smaller tubercles in adults; latter tubercles often obsolete or
lacking in young, or indiscernible among profuse granulation in older individuals. Pterygostomian region
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densely setose, with excavation extending to infero-exterior margin of orbit, forming covered afferent
passages when chelipeds contracted against body; external aperture of passage visible between base of finger
and margin of orbit. Sub-branchial spine present. Outer maxilliped usually lightly granulate, tuberculate to
some degree in older specimens; inner margin bluntly dentate, especially in mature individuals.

Chelipeds long, 2.5 to over 3 times RCL, flattened, lower face smooth, outer margin coarsely serrate;
manus with nine or ten alternately large and small acutely triangular teeth, rounded posteriorly, with tips
directed forward slightly to moderately obliquely toward fingers; teeth on inner margin pilose, triangular,
smaller, more numerous (15 or 16), granularly bifid or trifid; upper surface with few low, scattered tubercles;
arm with longitudinal row of large, granular tubercles mesially, extending obliquely in straight line toward
inner distal angle, several isolated single or double tubercles scattered over surface on either side of these;
posterior margin with about nine or ten triangular, blunt teeth curved outward; all teeth on outer margin of
cheliped with setae interspersed, more dense on posterior margin of arm. Walking legs smooth to moderately
spinulose, first pair not reaching end of arm; anterior and posterior margins of meri variably granulate, more
so on last pair.

Abdomen of male with somites 3-5 fused, sixth with median spine or tubercle; female abdomen with all
somites free, with low, rounded transverse carinae on somites 1-3. Gonopods and gonopores as figured
(Figures 24 E-h, 25 B).

Type-locality: Erroneously as ‘‘L’Océan indien’’; restricted to Vera Cruz, Mexico, by subsequent designation
of lectotype (Gore, 1977); lectotype in Muséum National d’Histoire Naturelle, Paris; MNHNP 4051. Two
other specimens (MNHNP 629) without locality data, which may possibly be considered paralectotypes if and
when collection data are rediscovered, are also in the Paris Museum.

Distribution: Bermuda; Ft. Pierce, Florida, around the Gulf of Mexico; Central America; Cuba; Lesser
Antilles; islands off the northern coast of South America, southward to Bahia, Brazil; intertidally to 110 m.
Hourglass Stations A, B, C, D, I, J, K and L; 6-55 m.

East Pacific analogue: None.

Remarks: The general shape of the carapace in young individuals is less circular and may be almost perfectly
hexagonal. Branchial and posterolateral margins become more inflated with increasing maturity., Juvenile
specimens are often nearly smooth dorsally, and the carapace is punctate instead of tuberculate; as in P.
granulata, tuberculation increases with maturity, and in large adults, especially females, the dorsal surface is
highly tuberculate and pustulose, although exhibiting a wider range of smaller granules, pustules, and
tubercles than that seen in P. granulata.

Parthenope serrata may be distinguished from P. granulata by the laterally directed (instead of
obliquely posteriad) posterolateral spine of the carapace, the more pilose carapace, and the angle formed by
the posterolateral spine, gastric tubercle, and outer orbital margin which is always noticeably less than 90°,
whereas it approaches closely or equals 90° in P. granulata. The anterior margin of the carapace in P. serrata
is more or less obliquely straight, while in P. granulata it is more rounded. Teeth on the anterolateral and
lateral margins appear slightly more produced in P. serrata, and the posterolateral tooth is usually longer,
straighter, and more acuminate. Teeth on the manus are more noticeably triangular, never lanceolate, and
almost invariably directed toward the fingers, especially the tips; their posterior margins are more convex and
slanted than in P. granulata. The row of tubercles on the arm extends in an oblique straight line toward the
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inner distal angle, while in P. granulata this row is curved. In many female specimens of P. serrata, the
seventh abdominal somite is more acutely triangular, with a sharper tip and more concave margins than in P.
granulata, but this feature often becomes quite subjective to interpret. The transverse abdominal carinae
appear to be less developed in P. serrata than in P. granulata. Gonopods and gonopores, however, allow
immediate distinction between the two species.

Color of P. serrata and P. granulata is quite similar to that noted by Rathbun (1925), but some
individuals in both species appeared light brown, mottled with tan and white maculations overall, and with
marginal teeth bordered in white. Eyes of juveniles were chestnut brown, those of adults bronze, in
preservative. In many specimens of P. serrata, color of the fingers of chelipeds never was as dark, nor as
completely diffused over the inner surface of the manus, as in P. granulata, but this feature assumes less value
the longer specimens are preserved.

Because of our recognition of P. granulata among the Hourglass material, specimens identified earlier
by FDNR researchers as P. serrata and since discarded may not all have been correctly identified. These
specimens are not used in further analyses of either species but are listed as Parthenope (Platylambrus)
incertae sedis.

Felder (1971, unpubl.) noted the occurrence of P. serrata in the gut contents of the red snapper,
Lutjanus campechanus (Poey).

Parthenope incertae sedis

Lambrus crenulatus: Stimpson, 1860, p. 201; 1871a, p. 129; 1871b, p. 101 [discussion]; Von Martens, 1872, p. 85.

Platylambrus serratus: Kingsley, 1880, p. 390; A. Milne Edwards, 1880b, p. 5; Smith, 1886, p. 629 [25]; Rathbun, 1897, p. 12; 1898,
p. 261 [in part, probably not Bahia Honda specimen (= P. granulata?)); 1900, p. 514 [key]; A. Milne Edwards and
Bouvier, 1923, p. 355; Balss, 1924, p. 181; Flipse, 1930, p. 86 (listed].

Lambrus serratus: Miers, 1886, pp. 94 [listed], 97; Ortmann, 1893, p. 415; Moreira, 1901, pp. 62, 129, 130 [synonymy]; Flipse, 1930,
p. 84 [listed].

Parthenope (Platylambrus) serrata: Boone, 1927, p. 42; Rathbun, 1933, pp. 38 [key], 39; 1935, p. 114 [discussion}; Chace, 1956, p. 162
[in part, MHN LaSalle material only]; Righi, 1966, p. 140; Rodrigues da Costa, 1968, p. 143; 1969, p. 177 [abstract];
Turkay, 1968, p. 251; Coelho and Aralijo Ramos, 1972, p. 205 [listed]; L. Pequegnat, 1975, p. 48 [listed].

Pa}thenope serrata: Hildebrand, 1955, p. 193; Wass, 1955, pp. 140 [key], 172; Hulings, 1961, p. 219 [listed]; Rouse, 1970, p. 146;
Godcharles and Jaap, 1973, p. 48.

Discarded material: HOURGLASS STATION B: 2; 4 October 1965; dredge. — 2 o; 8 November 1965;
trawl. — 1 ©; 7 February 1966; trawl. — 1 ©; 6 June 1966; dredge. — 1 Q; 2 July 1966; trawl. — 1 o, 1 Q;
10 July 1966; dredge. — HOURGLASS STATION C: 2; 3 August 1965; dredge. — 1 o, 1 Q; 8 November
1965; trawl. — 1 <, 1 undet.; 6 June 1966; trawl. — 1 o 18 June 1966; trawl. — 1 < 18 June 1966; dredge.
— 1 0,1 Q; 2 July 1966; dredge. — 2 Q; 11 July 1966; dredge. — 1 &, 1 Q; 1 August 1966; trawl. — 1 o,
1 @; 31 August 1966; trawl. — 1 o; 8 Septemberl966; trawl. — 1 o; 8 October 1966; dredge. —
HOURGLASS STATION D: 1 ©; 4 January 1966; dredge. — 1 o, 3 Q; 2 August 1966; trawl. — 1 @; 2
August 1966; dredge. — 1 o 11 August 1966; dredge. — 1 o7 9 September 1966; dredge. — HOURGLASS
STATIONE: 1 Q; 8 February 1966; dredge. — HOURGLASS STATIONI: 1 ¢; 12 November 1965; dredge.
— 1 o3 6 December 1965; dredge. — HOURGLASS STATION 1J: 3; 3 September 1965; dredge. — 1 Q; 12
November 1965; dredge. — 1 o, 1 Q; 6 December 1965; trawl. — 1 o, 6 December 1965; dredge. — 1 ©,
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1 Q; 13 January 1966; trawl. — 1 ©, 2 Q; 13 January 1966; dredge. — 1 Q (ovigerous); 5 July 1966; dredge.
— 1 Q; 21 July 1966; trawl. — 1 <, 2 Q (1 ovigerous); 4 September 1966; dredge. — 1 o 12 October 1966;
trawl. — 1 o, 2 Q; 12 October 1966; dredge. — HOURGLASS STATION K: 1; 6 August 1965; trawl. —
1 o 7 December 1965; dredge. — 1 @ (ovigerous); 13 January 1966; trawl. — 1 ©; 13 January 1966; dredge.
— 1 o 5 August 1966; trawl. — 1 o, 2 Q; 5 August 1966; dredge. — 1 &, 1 Q; 12 October 1966; trawl. —
1 o5 12 October 1966; dredge.

Remarks: Because of either lack of adequate descriptions or illustrations, specimens noted in the literature
above cannot be safely assigned to either Parthenope serrata or P. granulata. In many cases (e.g., Stimpson’s
material and perhaps von Martens’), the material has been destroyed. In still other instances, the material is
so widely scattered that it is presently unfeasible to locate and examine it, although many of the specimens are
undoubtedly still extant. It is hoped that future authors, working in the regions denoted by the above
citations, will be able eventually to reduce this synonymy by examination of the respective material where
such is still available.

Cheliped armature of the fossil species, Parthenope (Platylambrus) charlottensis Rathbun, 1935, from
the southwestern Floridan Pliocene, Caloosahatchee marl, shows a closer relationship to P. (P.) granulata,
and not to P. (P) serrata as Rathbun (1935) stated, based on her knowledge of the species at the time.

Seventy Hourglass specimens contained in 44 lots listed above were identified as Parthenope serrata,
recorded, and discarded by Marine Research Laboratory personnel before we received the remaining
specimens for examination, so actual species determinations cannot be made on this material. We know only
that the specimens were either P. serrata or P. granulata but, because of uncertain identifications, the data
cannot be used for analyses of either species. The lost specimen from Station E is particularly unfortunate,
because neither species was otherwise noted to occur as deep as 73 m in the Hourglass study area.

Genus Tutankhamen Rathbun, 1925

Tutankhamen Rathbun, 1925, p. 530.

Tutankhamen cristatipes (A. Milne Edwards, 1880)

Mesorhoea cristatipes A. Milne Edwards, 1880a, p. 352, pl. 31A, fig. 6-6¢; 1880b, p. 5; Young, 1900, p. 111; A. Milne Edwards and
Bouvier, 1923, p. 359, pl. 10, fig. 3.

Lambrus cristatipes: Rathbun, 1898, p. 261 [listed].

Tutankhamen cristatipes: Rathbun, 1925, p. 530, pl. 277, figs. 3-5; Flipse, 1930, p. 90 {listed and synonymy].

Material examined: None.

Diagnosis: Carapace equilaterally subtriangular; rostrum large, deeply trilobed; lateral teeth of carapace
small. Basal antennal article long, nearly or completely attaining orbital hiatus. Afferent channels of carapace
deep, resembling Mesorhoea in aspect; channels differ markedly from those of Mesorhoea in being shorter,
deeper, bordered above by laminar expansion of hepatic and anterior branchial margins; channels bordered
below by parallel lamina with emargination near beginning of branchial regions; canals terminating in cul-de-
sac behind orbit, opening on epistome by fissure between external angle of thin lamina forming anterior edge
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of buccal cavity and promontory formed by infero-internal angle of orbit. Epistome spacious, very concave,
separated by thin ridge and considerable distance from antennules. Maxilliped merus without antero-internal
angle produced into point (as in Mesorhoea) or emarginated for insertion of palpus (as in Parthenope).
(Modified from Rathbun, 1925).

Type-locality: St. Vincent, Lesser Antilles; type in Paris Museum (fide Rathbun, 1925), but not yet located in
reorganized collections (J. Forest, personal communication).

Distribution: Pourtalés Plateau in Straits of Florida, and St. Vincent, Lesser Antilles; 124-200 fms
(227-366 m).

Remarks: This exceedingly rare species seems to be known only from the male holotype and one other
specimen, according to Rathbun (1925). It has not, to our knowledge, been reported again in the literature.
The known depth range for Tutankhamen cristatipes may account in part for its rarity, as it implies that the
species is an outer continental shelf and upper continental slope form. Consequently, it would not be expected
to occur in the notably more shallow continental shelf waters sampled by R/V Hernan Cortez or R/V
Gosnold. The species has not been listed in reports of collections made by R/V Oregon, R/V Silver Bay, R/V
Pelican, and R/V Combat along the central and southern Florida coast (Springer and Bullis, 1956; Bullis and
Thompson, 1965), nor in the extensive collections by R/V Alaminos in the deep waters of the Gulf of Mexico
(W. Pequegnat, 1970).

DISCUSSION

Members of the family Parthenopidae, while not actually burrow-formers, are considered to be semi-
burrowing, cryptic species, well-camouflaged to blend with the shell hash and rocky rubble substrate in which
they live. They share with some members of the Oxystomata a carapace modified with grooves and ridges to
allow respiratory water currents to be drawn over the gills while they lie nearly buried in the substratum. Both
carapacial and functional morphology are undoubtedly protective adaptations to the open, exposed, rubble-
covered benthos in which they live, an area which, on the continental shelf of the Indian River region of
Florida’s east coast, supports over 170 species of benthic, open-shelf fishes (Gilmore, unpublished), many of
which are known predators of parthenopid crabs. Over five years of sampling in the adjacent estuarine waters
of the Indian River lagoon, however, produced no parthenopid crabs, so it would appear that members of the
family in this region may be classified as strictly marine. Faunal surveys on the west coast of Florida indicate
similar stenohalinic requirements for various members of the family, usually with salinites above 28°/,
prevailing. Records from Tampa Bay (Dragovich and Kelly, 1964), Florida Bay (Rouse, 1970), Alligator
Harbor (Wass, 1955) and other areas all show that parthenopids may be collected nearshore, even off
estuarine river mouths, but still in marine waters. Other records (Rathbun, 1925; Soto, 1972) show
continental shelf distribution in totally marine waters.

COMPARISON OF DREDGE AND TRAWL COLLECTIONS

Dredging at Hourglass stations produced more specimens in all species of parthenopids (from 52% to
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100% of all collected individuals in a species at all stations) than did trawling (from 48% to 0% of all
collected individuals in a species at all stations) (Table 5). We noted similar results in R/V Gosnold collections
with most specimens being taken by box or pipe dredge. This is hardly surprising because trawling with nets is
usually intended to skim the benthos, and unless set incorrectly, most otter trawls do not ‘‘bite’’ deeply into
the substratum. They consequently tend to sample fewer semi-burrowed organisms unless the latter are
startled upward by a tickler chain. Parthenopid crabs are among the more lethargic decapod crustaceans, and
it seems highly unlikely that they would startle at all. Smaller adult individuals and most juveniles would also
tend to escape or be winnowed out through the relatively wider net mesh on an otter trawl, but would tend to
be compacted in sediment dug by the heavier dredge.

COMPARISON OF DAY AND NIGHT COLLECTIONS

With the exception of Parthenope agona and P. fraterculus, there did not seem to be appreciable
differences in the numbers of specimens collected during day compared with those taken during night
sampling (Table 5). This result is, again, not unexpected because of the general cryptic nature of parthenopid
species. We suspect that in general Floridan parthenopid crabs do not burrow during the day and emerge
during the night; they simply burrow or move among the impedimentiae of their respective substrata and may
therefore be collected at almost any given time, day or night.

The data for P. agona and P. fraterculus suggest that these two species may be more prevalent at night
than during the day; both species were collected in large numbers, and the relative number of each species
during these times was noticeably different. The two species are relatively large (up to RCL 18 mm), and
could conceivably be more susceptible to predation if their large size was a hindrance to burrowing. Both
crabs are noticeably spiny and tuberculate, and they probably rely on these attributes as a means of
camouflage during the day (they bear a remarkable resemblance to eroded coralline pebbles), and as a
defensive mechanism at night against predators (both carapace and chelipeds possess large, sharp spines).
Unfortunately, day-night comparative collections were made only at Hourglass Stations B, C, and D, so there
is little further support for these admittedly speculative suggestions.

Comparison of day-night sampling routines is not possible for the eastern Floridan species because the
Rock Shrimp stations, which provided the majority of material, were carried out solely at night. However,
R/V Gosnold stations were made around the clock on biological cruises and nearly equal numbers of
individuals in a species were taken regardless of the time of day or night.

SPAWNING SEASONALITY

Seasonality in the Parthenopidae is difficult to determine because there are few records in the literature
concerning presence or absence of ovigerous females. We have listed the more important of these in Table 6,
along with numbers of ovigerous females from both the Hourglass material and collections made on the
central eastern Florida coast that we have been able to examine. As can be seen, the only species which
appears to breed throughout the year in Floridan waters is Parthenope agona, although P. serrata, P.
granulata, P. fraterculus, Heterocrypta granulata, and Solenolambrus tenellus also exhibit extensive breeding
seasons. Data are otherwise insufficient to allow more than generalized statements of seasonality, but it is
intriguing to speculate on possible ‘‘staggered’’ breeding seasons between the Gulf of Mexico and Atlantic



TABLE 5. COMPARISON BY STATION OF DREDGE/TRAWL AND DAY/NIGHT COLLECTIONS
OF HOURGLASS PARTHENOPID CRABS.

Species Station A B C D E I J K L M
Depth (m) 6 18 37 55 73 6 18 37 55 73
Cryptopodia Total: 48 - - 6 13 7 - - 1 17 4
concava Night: 10 - 4 6
Day: 9 - 2 7
Dredge: 37
Trawl: 11
Heterocrypta Total: 37 11 5 -- - -- 18 2 - 1? --
granulata Night: 5 5 -- --
Day: 0 - - --
Dredge: 37
Trawl: 0
Mesorhoea Total: 6 - 4 -- -- -- -- 1 1 -- -
sexspinosa Night: 4 4 - -
Day: 0 - - -
Dredge: 5
Trawl: 1
Parthenope Total: 584 1 - 2 161 306 - 2 6 45 61
agona* Night: 123 -- 1 122
Day: 40 -- 1 39
Dredge: 396
Trawl: 188
Parthenope Total: 149 - - 1 32 28 - - - 32 56
Sraterculus Night: 28 - -- 28
Day: 5 - 1 4
Dredge: 125
Trawl: 24
Parthenope Total: 64 -- 9 19 9 -- -- 4 23 -- -
granulata Night: 19 7 10
Day: 18 2 9 7
Dredge: 33
Trawl: 31
Parthenope Total: 48 1 6 9 4 - 10 14 2 2 -
serrata Night: 11 4 1
Day: 8 2 3 3
Dredge: 28
Trawl: 20
Solenolambrus Total: 82 - -- -- 23 27 - -- -- 11 21
tenellus Night: 14 -- - 14
Day: 9 - -- 9
Dredge: 77
Trawl: 5

*Includes discarded material
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populations in the genus Parthenope. The majority of ovigerous females in P. agona, for example, occurred
between October and January in the Gulf of Mexico, but were collected between April and September in the
Atlantic. One possibility suggested by these data is that the Gulf of Mexico population tends to spawn during
the subtropical dry season (from October-November through March), whereas the Atlantic population
spawns during the concomitant wet season (April through September-October). Much more data are
required, however, before further conclusions are warranted.

The remaining parthenopid species are little known. This may well be an artifact of collecting because
very few specimens of Cryptopodia concava and Mesorhoea sexspinosa, for example, were taken during
Hourglass, Rock Shrimp, or IRCZS cruises; the species are also poorly known in the literature. No ovigerous
females of Parthenope pourtalesii occurred in any samples from these cruises, and the dearth of information
on this species is also reflected in scanty literature records. Indeed, the seemingly paradoxical situation with
P. pourtalesii, where no ovigerous females were taken during survey work on the central eastern Florida
coast, and the total absence of the species from the extensive Hourglass collections in the eastern Gulf of
Mexico, merely points up the need for further investigations in this regard because the species itself was
otherwise relatively common.

LARVAL DEVELOPMENT IN WESTERN ATLANTIC PARTHENOPIDAE

The larval development of Western Atlantic species in the family is almost completely unknown. Yang
(1971) summarized the knowledge and provided data on Parthenope serrata, describing six zoeal stages, one
megalopa, and the first crab stage. Development required 30 days at 25°C and 45 days at 20°C. He also
discussed first zoeal stages of P. agona and Solenolambrus tenellus. Yang noted that larval characters
observed in species he reared suggested closer relationships to the Brachyrhyncha than to the Oxyrhyncha, the
group to which the Parthenopidae has been traditionally assigned. Further studies are clearly needed in this
aspect (see Thiriot, 1973, for review),

STOMACH CONTENT ANALYSES

Floridan parthenopid crabs may be classified as omnivores, and probably benthic-directed detritivores
to some degree, if presence of large amounts of sediment particles in gut contents are indicative (Table 7).
Most material in stomachs we examined was nearly completely macerated, suggesting both efficient
mouthparts (especially mandibles) and an effective gastric mill. The function of sediment particles (sand, shell
sherds) in food maceration in the gut remains an interesting but as yet unanswered question. Except for easily
identifiable items, such as diatom frustules, foraminiferan shells, and spicules from sponges and holothurians
(both usually quite distinctive), the remainder of the gut material could only be classified into very general
categories, although a wide and varied diet of benthic related organisms and sediments is apparent. The
ingested food items appear to be commensurate with the general substratum in which the crabs live. Our
observations at sea on freshly trawled shell hash, for example, showed that this substratum is often covered
with a variety of animal and plant life, both macroscopic and microscopic. Larger shell fragments (e.g.,
Argopecten gibbus, Dinocardium robustum, Chione latilirata) often supported colonies of algae, polychaete
worm tubes, encrusting bryozoans, barnacles, and other members of a generalized fouling assemblage. These
probably form a diversified diet for the parthenopid crabs living among the shell hash on the nearshore
continental shelf. Those crabs found on silty sand or sandy mud substrata presumably feed on either infauna

67



B e e L

e e e e NN e

samoIdg ueLINYIOIOH = SH sanoidg a3uodg = SS
paurwexy suawioadg e10L = SL sjudwidel,] pue 3e1dg UBDBISNID = §D SUBIQJIUIWRIO = g
sopnIed JUsWIP3g = 4S8 BOSNIIOWN = W swoelq = d
anssi], rewnuy d[qeynuspiun = L1 sjuowdel] pue aelag APeYdA[od = Sd sjuowidel,q sseideag = JS
ae1ag paynuspiun) = SN sjuswel] 210D = gD BV = V «s
P21097[00 Ssem sardads B yoIym Je SUONIe)s {[e Ipn[oul A[IIESSI03U JOU SI0(J
snyjauay
8 8 8 S - Y - S - I (4 L - (4 (08 o 3 % W“T4°‘d SniquInjoud|og
DIDLIS
S 9 S - - 14 - € - S 4 € - - 6'61-¢'L 10TV adouayiivd
DIoINUDLS
9 9 9 - I I I Z 1 14 [4 9 - - 6°12-¢°S1 A‘aog adouayravd
snnosdoaf
S 11 St - - ot (4 9 - 8 14 S - - £91-0°¢ W1a‘ad adouayrnd
. puodp
(114 474 oz [4 13 4! S 6 I I 6 14} I 14 S SI¢'S WI19aD adouayrind
vsouydsxas
I 1 I - - I - 1 - 1 - - - - [1X9 q DIOYI0SdN
pionup3
£ 3 € - -- [4 - 4 - Z I I - - 1'8-0'¢ T1°V DydA1001213F]
DADIUOD
9 S S - - 4 - I - - I € - - v LT 194a‘D pipodojddi)
SL ds 1in SN SH SO W Sd 40 SS | a ds v (ww 1Y) spauiwexyg
+4S1UAIUO)) YorWIOIS J3uey 2215 suonels sar0adg

"'SASXATVNYV INFINOO HOVINOLS NO ddsved SWALI dOOd 40 FONTFYANOD0 40 AONINOFYA 'L T1dV.L

68



or attached or slow-moving epifauna in their respective habitats. Whether obligate or facultative predation is
involved, or simply scavenging, could not be ascertained from the relatively amorphous masses of material in
the gut contents, but none of these possibilities can be completely excluded.

ZOOGEOGRAPHICAL DISTRIBUTION

The widespread distribution of members of the family Parthenopidae in the western North Atlantic and
Gulf of Mexico-Caribbean Sea regions, and to a lesser extent along the northeastern coast of South America,
precludes the easy categorization of the species into any zoogeographical level other than ‘“province’’ (Table
8). Six species, for example, could be considered members of the Caribbean faunal province, in which
distribution occurs primarily along the continental margins of the Caribbean Sea, and lower Gulf of Mexico
(Briggs, 1974), or in some cases, along continent-like islands such as Cuba or Jamaica (Darlington, 1957).
Eleven species occur in the warm temperate Carolinian faunal province, although two of these (Parthenope
serrata and Solenolambrus decemspinosus) are known only from their records off northwestern Florida. Two
species (Heterocrypta granulata and Parthenope pourtalesii) are recorded into the cold temperate Virginian
province above Cape Hatteras. Eight species have ranges extending southward along the northern and eastern
coasts of South America into the Guianian, Brazilian, and Paulistan provinces (Coelho and Arafijo Ramos,
1972); however, these subdivisions may eventually prove to be too finely divided. These areas are all delimited
continentally, the first by the states of Amapa, Para, and part of Maranh#o; the second from south of the
vicinity of Ilha de S3o Luis, Maranh@o, to the state of Espiritu Santo; the third from Espiritu Santo to the
state of Santa Catarina, all in Brazil. All these provinces are tropical and subtropical in their decapod
crustacean faunal affinities.

Species with primarily insular distribution (e.g., Solenolambrus) may be classified as members of the
West Indian faunal province (Briggs, 1974). Insular records are relatively fewer in number, but if they merely
reflect less numerous collections, as we suspect they do in some cases, then most of the species in this report
may eventually have to be classified simply as members of the Western Atlantic Warm Water Region. This
region would include all of the previously named provinces, and several other subcategories of various
authors.

Certainly none of the species in this report can be thought of as strictly tropical, or even subtropical, as a
glance at the accompanying maps (Figures 27-32) will show. Latitudinally, the parthenopid crabs appear to be
best classified as eurythermic tropical species (Briggs, 1974), and include those forms able to withstand some
winter temperatures along warm and cold temperate coastlines. A good example would be Heterocrypta
granulata, known from Nantucket Sound to Bahia, Brazil. The respective depth distributions of many of the
species, however, imply a relationship more with warm temperate than cold temperate decapod crustaceans,
if temperature tolerances are an important factor in their distribution (but see Abele, 1972; Coelho and
Araijo Ramos, 1972).

Species of Parthenope treated herein as distributed primarily along continental margins of North
America and Mexico, but records for P. agona, P. fraterculus, P. pourtalesii and P. serrata are also known
from various islands in the Greater and Lesser Antilles. Absence of the genus along the lower coast of Central
America is probably a collecting artifact because several related species of Parthenope are found along the
northern coast of South America (Coelho and Araijo Ramos, 1972; Righi, 1966; Rodrigues da Costa, 1959,
1961, 1968, 1969), and to Brazil (Figures 27-29).

A partially exclusionary distribution between Parthenope serrata and P. granulata was noted. The
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TABLE 8. DISTRIBUTION DATA FOR SPECIES OF FLORIDAN PARTHENOPIDAE.

Locations*
Species AA BB CC DD EE FF GG HH 11 1] KK LL
Cryptopodia X X X X X X X X .
concava
Heterocrypta X X X X X X X X
granulata
Leiolambrus X X X X X .
nitidus
Mesorhoea X X X X X X
sexspinosa
Parthenope X X X X X X X X
agona
Parthenope X X X X X X X
fraterculus
Parthenope X X X X X X X
pourtalesii
Parthenope X X? X X X X X
granulata
Parthenope X X X X X X X X X X
serrata
Solenolambrus X X
decemspinosus
Solenolambrus X X X X X X X
tenellus -
Solenolambrus X X X X X X X X X
typicus
Tutankhamen X X .
cristatipes
*AA = Surinam and Brazil
BB = Trinidad; north coast of South America, including Dutch West Indies
CC = Panama, Central America, Yucatan, Mexico
DD = Lesser Antilles
EE = Cuba, Hispanola, Puerto Rico, Virgin Islands
FF = Bahamas
GG = Central and southeastern Florida and Keys, including Tortugas
HH = Southwest Florida to Tampa Bay and Clearwater
I = Northwest Florida; north Gulf of Mexico to Texas
JI = Georgia, North Carolina and South Carolina

KK = Virginia to Massachusetts (Boreal)
LL = Bermuda

former species extends from Brazil northward through the Caribbean Sea (predominantly but not exclusively
along continental margins), into the western Gulf of Mexico and eastward around the southern tip of the
Floridan peninsula. Parthenope granulata, on the other hand, appears to exhibit an extended Carolinian
distribution (warm temperate/subtropical) from the vicinity of Cape Hatteras southward to the Indian River
region on the eastern Florida coast, around peninsular Florida and northward to Louisiana (Figure 29). There
is a single record from St. Thomas, Virgin Islands (Aurivillius, 1889) and a questionable record from the
north coast of Cuba (Gore, 1977). Unlike P. serrata, which seems to have an extended tropical distribution,
P. granulata does not appear to occur elsewhere in the Caribbean Sea. Both species, however, are known
from Bermuda. The two are sympatric predominantly along the western and southern Florida continental
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Figure 27. Distribution of Parthenope agona in the northwestern Atlantic and Gulf of Mexico.

shelves. Either species may be defined as a continental form, at least in the northern part of their respective
ranges in Florida and may be catagorized as belonging in part to the Caribbean faunal province. The insular
distribution of P. serrata and its presence along northern and eastern South America show that it must also be
included in the West Indian, Guianian, Brazilian, and Paulistan provinces (Coelho and Arailjo Ramos, 1972;
Briggs, 1974).

The genera Mesorhoea, Cryptopodia, Leiolambrus, and Heterocrypta are also primarily limited to
continental waters with some insular records. Species in these genera occur on continental margins of the
North and Central American coasts, with several records from the coastal areas of northeastern South
America and Brazil (Figures 30, 31). Again, collections of the lower Central American coast have not yet been
examined, and the distributional picture will undoubtedly be modified when they are.

Little can be said for Tutankhamen cristatipes, presently known from only two specimens, and with a
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Figure 28. Distributions of Parthenope fraterculus and P. pourtalesii in the northwestern Atlantic and Gulf of Mexico.

distribution restricted, in Floridan waters, to the deeper continental shelf and upper slope of the Pourtalés
Plateau. The only other record is from 227 m off St. Vincent, Lesser Antilles (Rathbun, 1925).

In the western Atlantic, the genus Solenolambrus appears to have its major distribution along the
Antillean chain and in the deeper waters off Cuba and the Straits of Florida (Figure 32). The insular
distribution of Solenolambrus typicus and S. tenellus, and the records from along the Central and North
American continental margins, including Texas, the Floridan peninsula, and northward to the Carolinas,
imply a great thermal tolerance. The general depth range of both species (see below) also suggests that deeper
and cooler waters pose no problems to the adults. The northern limit of both species at Cape Hatteras and
vicinity possibly reflects a thermal barrier to further larval dispersal along the Gulf Stream. The Cape

Hatteras-Cape Fear area is a notable barrier to many decapod crustaceans with tropical affinities (Williams,
1965).
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Figure 29. Distributions of Parthenope serrata and P. granulata in the northwestern Atlantic and Gulf of Mexico, including

literature records not positively attributable to either species (P. incertae sedis); box denotes record for both species at
same station.

BATHYMETRIC DISTRIBUTION

The depth distribution of Floridan parthenopids appears to reflect, in part, the zoogeographical
distribution noted for the species in other areas of the Western Atlantic. Most of the species occur from
nearshore, subtidal waters to the deep continental shelf, or in relatively shallow depths associated with

continental or continental-associated islands throughout the Caribbean Sea. Only Parthenope serrata occurs
intertidally (Rathbun, 1919).

In seven species, the general depth distribution is to waters less than 200 m deep (Figure 33); the
remaining six species have more extensive ranges. Parthenope agona, P. granulata, P. pourtalesii,
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Figure 30. Distributions of Leiolambrus nitidus and Mesorhoea sexspinosa in the northwestern Atlantic and Gulf of Mexico.

Solenolambrus tenellus, S. typicus and Tutankhamen cristatipes are all known to depths greater than 300 m,
and, in two instances (P. granulata and S. typicus), to over 600 m depth.

Although all species of Parthenope in this report are continental shelf forms, three species noted above
occasionally exceed this area and can be collected on continental or island slopes. There seems to be no
question as to the validity of depth records for P. agona and P. pourtalesii, but the remarkable depth range of
P. granulata deserves some comment. Because the majority of records list this species in water less than
100 m deep, the R/V Oregon record is quite aberrant. Lyons and Camp (personal communication) offered
two possible explanations. One is that station numbers were inadvertantly transposed, and the specimen may
have been collected at R/V Oregon Station 634, made one day earlier using the same gear type (40 ft otter
trawl) in about 40 m depth, but was erroneously listed as coming from Station 635, made the following day in
677 m depth. Another alternative is that the net may have been inadequately cleaned after Station 634, and,
when brought on deck at Station 635, produced the ‘““found’’ specimen of P. granulata which actually was
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Figure 31. Distributions of Cryptopodia concava, Heterocrypta granulata, and H. lapidea in the northwestern Atlantic and Gulf of

Mexico.

collected the previous day. The deep record should rightfully be viewed with some suspicion, but also weighed
against the possibility that P. granulata may occur to 600+ m depths on rare occasions.

Three other depth records deserve comment. Rathbun (1925) recorded Parthenope pourtalesii from a
Fish Hawk station at 10 fms (18 m), an uncharacteristically shallow (but not improbable) depth. However,
the species has also been collected at Sand Key (Rathbun, 1898) in 15 fms (27 m), and the minimum depth of
the type localities on the Florida Keys reef tract was 40 fms (73 m).

A second unusually shallow record is that of Rathbun (1925) for Henderson’s specimen of Parthenope
Jraterculus from 4 fms (7 m). The species is usually not found in waters less than 25 m deep, although on
one occasion a specimen was dredged in 18 m on the eastern Florida continental shelf by R/V Gosnold.
Henderson’s specimen from off the Tortugas, an area well known for the numerous shallow water collections
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Figure 32. Distributions of Solenolambrus decemspinosus, S. tenellus, and S. typicus in the northwestern Atlantic and Gulf of

Mexico.

made there, indicates that the species can occasionally be found in the shallow subtidal region.

Rathbun’s (1925) record of Heterocrypta granulata from 75 fms (137 m) may be an error for 7.5 fms
(14 m). This species is not otherwise known to occur in depths greater than about 50 m. The record, while
not impossible, should probably be viewed with suspicion until corroborated by other material.

In the Hourglass study area, both intraspecific and interspecific relationships with particular depth
zones were apparent among the eight parthenopid species. Analyses of these relationships included the
following qualifications. Thirty-eight Hourglass lots containing 136 specimens of Parthenope agona were
recorded and discarded by FDNR Marine Research Laboratory personnel. Ten lots containing 46 specimens
collected during the same period were retained at the Marine Research Laboratory. We reexamined these and
found them to be correctly identified. Results of analyses of relative abundance, both inter- and intraspecific,
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Figure 33. Depth distributions of Floridan Parthenopidae. Species marked with an asterisk (*) not collected by R/V Hernan Cortez

or R/V Gosnold. Questionable ranges (?) discussed in text.

would possibly be more accurate by including both these reexamined specimens and others which had been
previously discarded. However, the possibility, albeit remote, remains that some discarded specimens may
have been misidentified. Additionally, all such analyses of P. granulata and P. serrata were based only upon
retained specimens examined by us, because actual identity of specimens discarded as ‘‘P. serrata’’ could not
be made. Therefore, analyses of relative abundance took two forms: 1) relative dominance of eight species by
depth (Figure 34), excluding the discarded specimens; 2) intraspecific relative abundance (Appendix Figure 1)
and interspecific relative dominance (Appendix Figure 2), including discarded P. agona and a separate
category (Parthenope incertae sedis) for discarded ‘‘P. serrata’’. We are responsible for the former, whereas
the latter was graciously performed by Marine Research Laboratory personnel. A discussion of the former
analysis follows; the latter is provided in Appendix I.

Eight species collected during the Hourglass project were ranked according to the percent relative
abundance of extant specimens of each species at a given depth (Figure 34). Hourglass Stations A/I, B/J,
C/K, D/L, and E/M were made in about 6, 18, 37, 55, and 73 m respectively (Joyce and Williams, 1969).

The shallowest stations (A/I, 6 m) were dominated by two species, Heterocrypta granulata and
Parthenope serrata. Occurence of Parthenope agona was based on a single molted carapace. The shallowest
depth at which this species was collected at other Hourglass stations and by R/V Gosnold on the eastern
Florida coast was at least 37 m.

At Stations B/J (18 m) two species again were dominant. Parthenope serrata was most abundant,
followed by its sympatric congener, P. granulata. Heterocrypta granulata assumed decreasing importance at
these depths, while Mesorhoea sexspinosa attained its greatest abundance there.

At the intermediate depth stations (C/K, 37 m) P. granulata reached its greatest relative abundance.
These stations showed increasing species richness (six species). Parthenope fraterculus, P. agona, and
Cryptopodia concava exhibited increasing importance. Parthenope serrata remained about as numerous as
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Figure 34. Relative dominance by depth of species of Hourglass Parthenopidae, based on extant specimens.

the latter three species, but Mesorhoea sexspinosa was almost eliminated at these depths.

The deeper stations (D/L, 55 m) were also species rich (six species), but with elimination of M.
sexspinosa and decreased importance of both P. granulata and P. serrata, the deep water species
Solenolambrus tenellus first made its appearance. Parthenope agona became numerically dominant and
remained so.

At the deepest Hourglass stations (E/M, 73 m) P. agona was by far the most abundant species,
followed by P. fraterculus which assumed increasing importance since its first appearance at the intermediate
stations (C/K). Only four species were recorded from the deepest stations. Three of these (P. agona, P.
Sfraterculus, and S. tenellus) are all deeper water species known to occur to depths greater than 200+ m. The
fourth species, C. concava, reaches its greatest recorded depth (73 m) at the Gulf of Mexico Hourglass
stations noted here.

The relative abundances by depth are in good agreement with the depth distributions recorded in the
literature, and those noted for eastern Floridan species (Figure 33). Two important species not represented in
Hourglass collections (Parthenope pourtalesii and Solenolambrus typicus) both occur down the continental
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slope to depths greater than 300 and 600 m, respectively. Data in Figure 33 suggest that P. pourtalesii has
depth requireménts similar to P. agona, although the latter is known from slightly deeper waters than the
former. Solenolambrus typicus is probably the only species which will occur at depths greater than 400 m
(excluding the previously dicussed P. granulata). The paradoxical absence of P. pourtalesii has been discussed
earlier, whereas S. typicus would not be expected to occur in Hourglass collections, because its shallowest
recorded depth is 91 m, well beyond that sampled by R/V Hernan Cortez during this study.

Leiolambrus nitidus appears to be bathymetrically similar to Cryptopodia concava and Mesorhoea
sexspinosa, but all three species are relatively rare in collections, so little more can be said regarding them.

Tutankhamen cristatipes is far too rare to allow any speculation, as is Solenolambrus decemspinosus. It
is worth noting that if the latter species is merely a juvenile of S. typicus, then the shallow depth range of that
species would be extended only a little, from 91 to 82 m.

TRANSPANAMANIAN RELATIONS AMONG SPECIES

Before the Panamanian-Central American land bridge became permanent, approximately 2-5 million
years B.P. (Woodring, 1966), both the Atlantic and Pacific Oceans were interconnected, and so, presumably,
were many if not all populations of marine organisms in this area. By the Miocene, and certainly by the
Pliocene, the emergence of the land bridge was complete, thus splitting the formerly continuous marine biota
into two separate populations which continued to evolve independently. The Panamanian-Central American
land bridge presently continues to act as a barrier to marine organisms, prodhcing consequent geographical
isolation and preventing genetic exchange between the species. Approximately 45% of the species of decapod
crustaceans once common to the Tertiary Caribbean Province have since sufficiently diverged
morphologically, physiologically or ontogenetically to be considered separate but similar species called twin,
geminate, cognate, or analogous. Abele (1976) provides further treatment and discussion on this subject, and
points out the unique study opportunities this geological/biological situation has presented.

Seven of the 13 species (54%) treated herein have analogous specieé in the Eastern Pacific Ocean. Of the
remaining six which do not, one (Solenolambrus decemspinosus) may ultimately prove to be only a juvenile of
S. tenellus; a second (Tutankhamen cristatipes) is monotypic and known only from a very restricted range off
Florida and St. Vincent, Lesser Antilles; and two (Parthenope granulata and P. serrata) are most closely
related to each other.

Solenolambrus tenellus lacks, as yet, an Eastern Pacific analogue. The species is distinctly different in
carapace form and gonopod structure from its closest Atlantic relative, S. typicus (Figures 9, 10). The latter
species, however, is very similar in carapace and gonopod morphology to its Panamic geminate, S. arcuatus
(see Garth, 1958).

The close relationship between Parthenope granulata and P. serrata, now separated easily by gonopod
and gonopore morphology, has been discussed at length earlier. Although the Eastern Pacific species
Parthenope (Platylambrus) depressiuscula (Stimpson, 1871) appears somewhat similar in carapace
morphology to both P. granulata and P. serrata, the gonopods, as figured by Garth (1958), show little
resemblance to those of either of the latter two species. Indeed, the gonopod most similar in form to either
species is that figured by Garth (1958) for Parthenope (Pseudolambrus) triangula (Stimpson, 1860), which
resembles somewhat that seen in P. serrata but not that of P. granulata. Parthenope triangula is otherwise not
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comparable in carapace morphology to P. (Platylambrus) serrata, as evidenced by the different subgenera
into which each has been assigned.

Parthenope fraterculus superficially resembles at least two Eastern Pacific species, P. excavata
(Stimpson, 1871) and P. stimpsoni Garth, 1958, but, based on carapace morphology and gonopod structure
and armature, it appears to be only distantly related to P. excavata; it is even less closely related to P.
stimpsoni. The two Eastern Pacific species are closely related to each other, however, and were separated by
Garth on the basis of differences in gonopod structure. They reflect the situation previously described for P.
granulata-P. serrata herein.
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APPENDIX 1

Hourglass Stations A/I, B/J, C/K, D/L, and E/M were made in about 6, 18, 37, 55, and 73 m depths,
respectively (Joyce and Williams, 1969), and marked allocations of these depth zones by Hourglass species
were noted (Appendix Figure 1). Among species of Parthenope, P. serrata was most common at 18 m and
was also common at 6 m depths, whereas P. granulata appeared most common at 37 m. Parthenope
Sfraterculus and P. agona occurred almost exclusively at 55 and 73 m, both primarily at the latter depth where
sampling terminated. Whether these species attained even greater relative abundances at greater depths
remains unknown. The remaining four species, all in separate genera, were similarly partitioned by depth.
Heterocrypta granulata occurred primarily at 6 m depths. Mesorhea sexspinosa, never common, was
collected almost exclusively at 18 m stations. Parthenope granulata was most abundant at 37 m stations.
Although these depths also marked the initial appearance of Cryptopodia concava, this was the only species
to occur most frequently at 55 m. Solenolambrus tenellus was most abundant at 73 m stations.

Hourglass parthenopid species were also arranged according to their comparative interspecific
abundances at each depth zone. Discarded Parthenope agona and a separate category (Parthenope incertae
sedis) for discarded specimens of ‘‘Parthenope serrata’ were included, thereby illustrating relative numerical
dominance for these species (Appendix Figure 2).

As can be seen, little significant change is apparent in the previously discussed species (see Figure 34).
However, those discarded forms labelled Parthenope incertae sedis exhibit a noticeable effect on overall
relative dominance. In general, Heterocrypta granulata remains the dominant species at 6 m. Relative
numerical dominance by all species at 18 m stations is reduced considerably by insertion of Parthenope
incertae sedis, but that apparent reduction actually consists of additional relative abundances of both
Parthenope granulata and P. serrata. It is reasonable to assume, as retained specimens indicate, that the two
species are about equally abundant at these depths, which are intermediate between those where each of the
two species exerts individual dominance. Together, the two species comprise about 82% of all parthenopids at
these stations. Also at 18 m depths may now be included records for single discarded specimens twice taken at
Station J and identified previously as Parthenope agona. It will be recalled that this species assumed
increasing importance at deeper stations. The situation is similar at 37 m stations, with Parthenope incertae
sedis diminishing the overall relative abundance of both P. serrata and P. granulata to some degree (compare
Figure 34). Proportions of retained specimens, however, suggest that most discarded crabs were P. granulata.
If so, that species would contribute more than 50% of all parthenopids at 37 m, as indicated in Figure 34.
Inclusion of discarded data also slightly increases the relative dominance of P. agona at 37 m. At deepest
stations (55 and 73 m), inclusion of data from discarded specimens shows decreasing effect on overall
dominance percentages. What is important to note, as previously indicated (Figure 34), is that P. agona has
now become the dominant species at both 55 and 73 m depths. At 73 m stations, inclusion of the discarded
specimen of “‘P. serrata’> would bring the total number of species to five instead of the four noted in the
previous analysis which did not consider discarded specimen data. In summary, inclusion of discarded
specimen data shows an increased, though less well defined, relative numerical dominance of P. serrata and
P. granulata at shallower stations. The inclusion of a single molted carapace of P. agona at 6 m, the
discarded data on this species at 18 m, and the increasing numerical dominance of P. agona as depth
increases, all suggest that it may be considered the dominant parthenopid species in the Hourglass study area.
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Intraspecific relative abundance by depth of species of Hourglass Parthenopidae, including discarded

specimens.
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