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The Species of Sand Crabs in the Genus Lepidopa
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This paper contains o review of the species in the genus Lepidopa and descriptions
of six new species, The evolutionary relationship between the species is discussed with

particular reference 1o geographical distribution and o the closure of the sca connection
across Central America in the late Pliocence,
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Horrirrs (1961, 1962) has recently reviewed the cighteenth and carly nineteenth
century literature dealing with the genus Lepidopa and he coneluded that 1asriciors (1793)
and Deswarrse (1825) in their descriptions of Albunea scutellata were dealing with the
brachyuran crab, Thia scutellata and not with a species that other authors have assigned
to the genus Lepidopa, Thus the fiest published deseription of a eeab that ean definitely
be assigned to the genus Lepidopa is T Mu~e: Bowans™ (1837) deseription of Mbunea seu-
tellata. Tloruts (1961) suggesled that this was probably o specimen of Lepidopa rich-
mondi but recently T examined an individual ol Lepidopa benedicti in the Paris Muoseum
that is probably Mune Enwanrns’ original specimen. The label reads ‘Lepidopa seutellata
type?” and, aceording Lo Dr. J. Fonesr, was written by Bovvier: however, the specimen is
much older than this label and agrees closely with Moxe Epwarns” original figure,

Srineson (1858) was the fiest 1o use the name Lepidopa and he desertbed the first
species, Lepidopa venusta, in 1859, Horvnums (1962) designated this speecies as the tvpe ol
the genus (see also Ciace and ITaic 1962), and subsequently his views were aceepted and
the generic name Lepidopa appeared in the official list of generic names (Opinion 693;
Bull. Zool. Nom. 1964, 21: 28).

In the following account initials for the various collections are used. These are USNM
— United States National Museum, Washington; RMNH — Rijksmuseum van Natuurlifke

Historie, T.eiden; MCZ — Museum of Comparative Zoology, Harvard University, Cam-
bridge; ZMK — Universiletets Zoologiske Muscum, Copenhagen; AHEF — Allan Hancock
Foundation, University of Southern California, Los Angeles; AMNIT — American Muscum

of Natural MHistory, New York; BMNIT — British Muscum (Natural Mistory), London;
TU — Tulane University Collection, New Orleans; MNHN — Muscum National d’fistoire
Naturelle, Paris; BLLY — Bingham Taboratories, Yale University, New Haven: PANS —
Philadelphia: Academy of Natural Sciences, Philadelphiag IEK — material in my own
collection. Whenever possible the number of the collection is given. If there is no number
then the accession number, the collector, the date, the station nuwmber and boat or some
other reference 1s given o identify the material being discussed.

Two other abbreviations ure used; ¢l. — carapace lenglh and e¢w. — earapace width.
In addidon the word “part” is included in the references. This means that only some of
the material referred to in the reference can be assigned to the species being discussed.
It should be elear from the context which is which.

Lepidopa Stimpson 1858

Sroaesox, 1858, Proe. Acad. Natur. Sei. Philadelphia: 230; Miers, 1878, J. Linn. Soc.,
London, Zool., 14: 331 {as Lepidops); Hoiams, 1900, Oceas. Pap. Calif. Aead. Sei., 7: 105;
Benepicr, 1903, Proc. U. 5. Natl. Mus., 26 (1337) : 891; Pownrer, 1915, Bol. Mus. Natl. Chile,
8: 17; Scusurr, 1921, Univ. Calif. Publ. Zool., 23: 172; Gonrpon, 1938, Bull. Raffles Mus.,
Singapore, 14: 188; Mesors, 1945, Arq. Mus. Paranacnse, 4: 119; Hortnms, 1961, Proc.
K. Nederland Akad. Wet., Ser. C, 64: 27; [ovrituis, 1962, Bull. Zool, Nomen., 19 (4): 125;
Crarkr, 1962, Crustaceana, 2: 251,

PDragnostic Characters: Carapace squarish, anterior margin with
median triangular or rounded rostrum {lanked by ocular sinus, these sinuses
flanked by two anteriolateral lobes, cach terminaling in distinet spine {exeept
in Lepidopa haigae sp. nov.); anterior corners of carapace with spine lyving
above linea anomurica; edge of anterior margin often completely or partly
lined with small teeth and usually lined with long setae but without row of
short spines found in many Albunea; poslerior part broadly truncated, deeply
concave 1n cenler; colour of carapace generally iridescent white or chalky
while, convex from side to side while flat when viewed laterally.
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Fiest abdominal somite quite large, about as long as broad, narrowing
towards anlerior edge; pleural expansion on second abdominal segment very
lauge: plearal expansion present on third. Tourth and fifth segments: expansion
on fifth abdominal segment separating the genus [rom Albunea, Zygopa and
Stemonopa where this expansion is lacking.

Antennules very long. alwavs longer than carapace, with two flagella. one
very long and one very shorl. Antennae with short seaphocerite: flagellum
usuathv with eight (range 7—11) articles.

Iiyves on separate, lamelliform exe-plates that alimost touch; upper surface
ol plate simooth and shiny, setae around edge only, in contrast with Leucolepi-
dopa, where plate is selose on upper surface; presence of eye pigment very
variable, T helieve that this is because voung animals always have pigment bul
in many speeies this is lost wilh age and in addition it sometimes disappears
with preservation,

Mandibular palp three-segmented. Second maxilliped with two-segmented
exopod. Basi-ischium of third maxilliped unarmed, carpus strongly produced
anterio-dorsally, reaching more than half way 1o distal end ol propodus;
exopod of third maxilliped a single slender artiele.

First pereopod sub-chelale, filth chelale: dactyla of second Lo fourth perco-
pods are [lattened sickle-shaped digging sezments, Pleopods of large females
of egg laying size very long but frequently reduced in smaller females. Pleo-
pods very small in some males, which, when known, are usually much smaller
than the females; [urthermore, some specimens have both male and female
genital pores open at the same time and these specimens carry small pleopods.
This suggests thal prolandey occurs,

The genus 1s known only from along the coast of the Americas and the
associated off-shore islands, particularly in the Caribbean and the Galapagos.

A key separating Lepidopa [rom other genera in the Family Albunecidae
is given clsewhere (Kevonp and i 1968). Below is a key Lo separate the
species of Lepidopa and an account ol their distribution and the distinetive
characters of cach spectes.

Key to the genus Lepidopa

1a  Eye-plates squarish, distal edge carrving teeth and Tined with Tong selae, eye-spotl
usually present and situated on lateral edge of eye-plate (Fig.
fnee of plate usually smooth and setae il present, near edges (Fig. 3 h, i), Carpus of
third maxilliped extended but not reaching 1o distal end of propodus (Fig. 4 ¢},

Sa—gj; ventreal sur-

Subrostral spine sometimes presenl. Groove along posterior edge of carapace extend-
ing forward along edge of medial coneavity so that it reaches heyond anterior edge
of coneavity; sometimes it runs parallel with the edge (g, 2). Antenna with cight

arlicles oo e benedicti group oo 2
I b Distal edge of eye-plate roundish and smooth or lined with short setae arising from

underside of plate oo o s 7
9 X . - 9
20 subrostral spine presenl oo s 3
2bh  subrostral spine absent ..o D
3a  Groove around posterior edge of earapace 4
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Groove around posterior edge of carapace eontinuous withoul interruption and

carrying a few setae (Fig. 2a) ... richmondi

Anteriolateral lobe on anterior edge of carapace truncated and lacking  spines

(Fig. 2¢) oo e Ciieenrneneeoo.. haigae
Anteriolateral lobes trinngular and carrving distinet spines (Fig. 2D) ... .. mearist

Distal edge of eve-plate extended laterally over eye-spot in larger animals; ventral

stde with row of long sclae running parallel 1o setae lining distal edge of plate
(Fig. e, g, 1) covoion.. e e e deamac
Distal edge of plate not extended over eyve; al most a few seatlered scelae on ventral
surlace of plate and no long rows lining distal edge beliind row on edge itsell ... 6
Ventral side of eye-plate without selae except around the actual edge; many teeth
lining distal edge of plate (20 or more in large individuals), the teeth close together.
almost touching (Kig. 3a) ... .. e B benedicti
Ventral side of eye-plate careving a short row of setae just distal 10 eye-spot; teeth
lining distal end of plkue few {(aboul 10) and well spaced, not nearly wuching
(Fig. 36, by ... e e e sorodeamae

Iive-plate longer than broad with sides velatively steaight, eve-spot terminal (Fig.
3n—s); distal edge of eye-plate rounded and smooth. No rostral spine present and
rostrum broadly rounded. Antennal llagellum with seven or eight articles. Tneludes
all speetmens with carpus of third maxilliped longer than propodus (Fig. 4 d) and
one species where it is shorter (Fig. 4 h) ... ... ealifornica and myops group. ... 8

live-plates roundish with distal end usually narrow, eve-spot terminal if present
(Fig. 3 p): distal edge of eve-plate usually smaooth, lined with relatively short setae
arising on ventral side of plate rather than along the actual edge: ventral side of
plate with mat of long setae covering much of distal half. Subrosieal spine alwayvs
present. Carpus of third maxilliped overlapping propodus bul nol reaching 1o distal
end. Groove around posterior edge of "ll':![)il(‘(‘ stopping at medial coneavily and
200 Antennac with cight arvticles in lagellum ..

not following edge of concavity (I

e VORUSTA ZPOUD e 11
Carpus of third maxilliped exte ||<||nn clear over propodus and overlapping dactylus
(Fig. 4 d, 1), Groove around posterior edge ol carapace extending half way up side
of Ill(‘(ll.ll concavity (I

21, ¢b. Eve-plate lacking long setae around edge. Distinet

selal patlern on earapace l)(lllll(l central line {(Fig, p). Anterior edge ol the cara-

pace with noticeable teeth, some longer than broad. Antenna with seven articles in
flagellume oo s IYOPS ErOUp Lo oo D
Carpus of third maxilliped extending over propodus but noi reaching 1o distal end
(Fig. 4 ). Groove around posterior edge ol carapace running parallel with edge but
stopping at medial concavity (Fig. 2 1), Eve-plates with a few short setae down oul-
side edge of plate (Fig. 3 m). Anterior edge of carvapace with small, short, rounded
teetly ...... e e e e e e e californica

Eye-plates nol narrowing al d

al end but teuneated with rounded corners ... 10
liye-plates elearly narrow towards distal end (Fig. 3 k) oo oo distincta
Line of setae running backwards from lateral spine straight and unbroken (Fig. 4 u)
nyops

Line ol setac running backwards [rom lateral spine broken into small groups espe-
cially near posterior end (Fig. 4 v) ... .. e e panamacnsis
Eve-plate as wide as long or almost so oo o 15
Lve-plate longer than wide. Propodus not greatly 1'.\[1:“\(]1'(] al anteriodorsal region

e e 12

sargination in anterior edge of sceond abdominal segment no more in width than
length ol segment along central line ..., oo, e 13

Emargination in anterior edge of sccond segment wider than segment is long al
central JIne o 14
Rostrum long, extending forward level with base of anteriolateral spines. Fmargi-
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nation 1 sccond segment about two-thirds as wide as segment al central line
Fig. 2 ). Atlantic and Caribbean websteri
13b  Rostrum short, only extending forward to just over hall way up side of ocular sinus,

Emargination in sccond abdominal segment widee than in websteri and almost

equal to width of segment in ecntral line (Fig. 20 .. oo o o oL CSpOsa
14a  Antertor cdge of second segment’s pleural expansions sloping backwards towards
lateral edge. Bulge in between ocular sinus and anteriolateral Tobes quite clear, Tove-
ate with slight notch in distal end (Fig, 3 p) Caribbean ..o 00 L. nus
rlat th slight notd listal end (Fig. 3 p) Caribbean venusia
14 b Anterior edge of pleural expansion of second abdominal segment almost steaight o
with a very slight backward slant. Bulge between ocular sinus and anteriolateral
lobe very small, edge almost straight (Ifig. 2 k). No noteh in distal end of eye-plate

Fig. 3s). Pactfic Const «ovn it e et mexicana

L=l
150 Eye-plate almost round (Fig. 3 n, o). Propodus expanded al anteriodorsal area and
overlapping dactylus (Flg A1) oo e e chilensis

15h  Kye-plate not quite as wide as Tong (IFig. 8 a). Propodus only slightlyv expanded to
overlap dactylus (Fig
has sloping sides (F

An). Coneavity n anterior edge of second abdominal segment
£ I Y T waollebaelid

Lepidopa myops Stimipson
T te, py Fige 20 Mg 3 s g Adoue Fige b qq FigaGag ds TFig. 7 ¢

Lepidopa myops Srivesox, 1860, Ann. Lye. Nawore, Histe New York, 7: 241 Mans,
1878, Linn. Sec. London, Zool., 14: 333, pl. 14, fig. 165 Orrsians, 1846, Zool. Jahrb., Abt
Syst O (2) 2 226 THonvss, 1900, Oceas, Pap. Calif. Acad. Set., 70 105 (part): Ranmux, 1904,
Harriman’s Alaska Series (Crustaceans, 1) 167 (part); Scoaoee, 1921, Unive Calif. Pabl.
Zool., 23: 172 {pary); Gonrvox, 1938, Bull. Ralfles Mus., Singapare, 14: TS {part).

Types: Snarsoy did not designate a holotype. Sanmrer (1921) mentioned a 1ype
[emale and gave its measurements but it seems probable that he was quoting the measure-
ments ol a single female that Stimesox gave in his orviginal description (W, O, Sanurr,
personal communication). Three colleetions exist that were part ol the original J. NXasues
collection and are therelore syntypes. The one in the BMNIL (61.44) is labelled synuype’
and is listed by Fvans (1967) as part of the original Svinvesox material, another is i the
MNHN (4.99) and the third is in the MCZ (1386). 1 have selected the specimen in the
MUCZ, which is an ovigerous female ¢l 9 mm ew. It mm, as the lectotype of this species so
that the specimens in the other two collections become paralectotypes. There is another
collection, PANS 947, which is probabhy also from the original eollection. 1L was given 1o
the Academy by the USNM but the actual locality from which the material eame is not
known and the USNAM does not have any materinl of this species at the present time.
Presumably Sristesos took the original material 1o Chicago with himi and 1t was lost in
the fire.

Distribution: This species has only been recorded from the im-
mediate vieinity of Cape San Lucas, Baja Calilornia, Mexico — the type lo-
cality. Since the beginning of the century (Howaiks 1900) it has been conlused
with Lepidopa california sp. nov. which is Tound along the coast of California
from San Pedro to the Mexican border and in the head ol the gulf.

Mexico: Cape San Lueas, Baja Calilornia (tvpe locality: Gornox 1938: 1885 MCZ
1386; BMNH 61.44; MNIIN 4.99: AL Velero I 1724—=49 and o second collection);
Santa Maria Bay, Baja Calilornia (AHE Velero T 103140,
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Vi b)Y web-
steri (MCZ 2869); ¢) richmondi (TEV, 91); 4} haigae holotype); ¢) myops (lectolype)s ) mearnsi (11K 117);
g) panamaensis (holotype); W) wollebaeki (only undamaged part of holotype illustrated); i) deamae (1E15 541
1) ealifornica. Second and base ol first antennule llagelin. k) websteri; 1) haigae {(holotvpe): m) deamnae
(11K ;) panamacnsis (holotype). Dorsal view ol carapace and eye-plates. o) esposa (holotypei: p)
myops (lectotype). a)—j seale = 0.5 mm: k)—n) scale — 1.0 mm; o) scale — 0.5 nun; p} scale — 1.0 mmn

Description: Carapace (Fig. 1 p) widest at anlervior end, as long
as broad, narrowing back 1o one-thivd from front. then widening belore sides
converge, from mid-line, straight back Lo truncated poslerior end; rostrum
low, smoolhly rounded: ocular sinus gently concave; edge running oul from
base of sinus to anlerioladeral Tobe with only shight bulge about hall way
along length; anteriolateral lobes terminating in distinet spines; subrostral
spie absent; edges running backwards and oulwards from Up of lobe in
gentle sigmoid curve 1o distinet lateral spines; edge lined with small tecth
[rom mid-point between lateral spine and anteriolateral spine to rostrams;
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one or lwa ol these teeth on inside edge of anteriolateral lobes longer than
hroad: posterior coneavily smoothly rounded, slightly more pomted than
semicireulars setal pattern (g, 1 pi characteristic of myops eroup in having
extensive patterning behind central hine: setae in lateral spine groove forming
utibroken line, differentiating myops from panamaensis (IFig. 4 u, vi: groove
raunning around posterior edge. turning lorward just belore reaching posterior

concavity. stopping about hall way up edge of coneavita (g, 1 ),
First abdominal somite slightly shorter than wide, exposed area erescent-
shaped, lined with setae along anterior edge; seccond abdominal segment with

Luge wing-hke plearal expansion, anterior edge slightly concave, posterior

Fig. 2. Lepidopa. Anterior edge of carapace showing lateral spines, anteriolateral spines, and where present,

the subqrostral spine. Posterior cdge of carapace showing the on ol the groove which parallels the

edge. a) richmondi {IEE 91 9); b) mearnsi (9); ¢) haigae (holotype); d} dewnae (IELE 54 )5 e) benedicti

(MC7 13229 Q); ) myops (ANIT); g) panamacnsis (holotype); W) californica (ALY 3): i) esposa (holotype) s
J) websteri (MCZ 867); k) mezicana (IEE 55 ). Seale = 0.5 mm

03

Zool. Anz. 186 5
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cdge convex: anterior corner almost a rvight-angle, posterior eorner gently
rounded: concavity in antertor edge ol segment hroad. with central part con-
vex, edees short and rounded; pleural expansion on thivd and fourth segments
with concave anterior and convex posterior edges; thisd expansion with an-
terior edge, Tourth with hoth edges. lined with grooves containing selae: pleu-
ral expansions on 1ilth segment vather short and round in eross scection whilst
remaining stll; sixth segment square. sides almost parallel. Telson widest one-
thivd from proximal end, narrowing with fairly straight sides Lo top.

ve-plate {Ifig. 3 1) longer than broad with ouler edge Tatrly straight.

inner edge convex, curved increasingly towards distal end; distal end rounded

Fir. 3. Lepidopa, The eyveplide of species in the genus Lepidopa. AN ligures are camera lueida drawings
of eyeplates after they have been vemoved from the animal. Al are of the right eye except ligures

Il. I and o. Figures hoand i are venleal vic . are dorsal views, o} benedicti (MCZ L
») haigae lm[nl\p( 13 () deamae; Q) cichmondi . () ) sorodeamar (ISNM GR608
g) deamae (MCZ 13257 ©); 1) sorodeamate CL 23 2, v ventral view showing pallern of selal altachments;
it deamae (USNM HS(;()H G Cle 24 mm), ventral view showing palleen of selal attachments; j) myops: k)
distincta (AMNIUA03GR) . 1} panamaensis (holotvpeis ) californice; w chilensis: o) ehitensis (BMNIV From
Ancon Peruj: p) vennsta (USNM 70735 () esposa (holotypel: v websteri; s) mexicana (110 55 T Seale =

L mm
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with cornea near oulside corner: upper surface smooth and shiny. and along
with the edge. Tacking in setae exeept for three or Tour selae vight in proximal
ouler corner of plate; the lack of setae separvates this species Trom all other
species ol Lepidopa excepl pancmacnsis: ventral side with same small group
ol setae found i many other species. situated on proximal edge just to one
side of middle of plate.

Basal segment of antennule large. saddle-shaped. its dorsal distal covner
possessing a bhulge but no distinet spine; second segment S-shaped. thivd widen-
ing evenly towards distal end; frst flagellum Tong and flexible with about 55

S — N
/\‘\/K/\ il

IMig. 4. Lepidopa. Third maxilliped. a) deamae (1EE
el benedicti (NGZ 132200 15 panamiaensis (hololy pe)

1933.4.4.1 iv haigae (tholotype); k) richmondi (11 : n) wollebaeki thololyper: o) mericana (holakypei,
Dorsal view of fourth abdominal segment, 1} venasta: m: swollebaeki. Anterior edge ol carapace of bene-
dicti. py TEE 54 CLo 9 5 ) MCZ 13207 ¢l 23 <L [Note the shallow noleh in p) oand the muach
deeper notelt in )] v elilensis (BNNTL 3013.102.10.028, Ancou, Perui: s) chilensis (BMNH 19384415
Doesal view ol all except the first abdominal segments, U venuaste (USNMO 7578 900 Lateral spine and

lateral spine groove. w) myops; vi panamaensis. Scale — 1

yper: d) mygops:
mearnsiz N websteri (NMCZ267)5 0 ehifensis (BMNIL

%
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to GO articles: seeond flagellum with one article reaching to end ol first avticle
of fiest {lagetlum. Basal seegment of antenna laege, one side Torming extended
famellate expansion as in all other species: scaphocerite short, just overlapp-
ing base of Tourth secgment, Flagellune with seven articles, fiest small as adways
in the genus, next four with distinetly wider distal ends. Tast two more exlin-
drical with seventh less than hall as long as sixth,

Mandibular with three-segmented palp and long fine cutling edge; prox-
imal end with two distinet rounded teeth, one set back from edge: distal end
with one sharper tooth separated by short gap Trom simiku tooth, Maxillula
(g, D q). maxilla, first and second maxillipeds similar 1o others in genus.
Anteriodorsal expansion of carpus of thivd maxilliped (IFig. b d) very long,
extending over propodus and hall of dactylus: exopod considerably shorter
than in most other speeies being less than length of dactylus.

@'IF}S

Vig. 5. Lepidopa. Mandible and mandibular palp. a) benedicti; b) mearnsi; ¢ distincta (AMNII 1()!(1}),

&) californica; ¢) venusta (USNM 7973 Q); 1) meaicana (AT paralype 9); g) webstert; h) chilensis. First

maxilliped. i) mexicana (AT paratype}; j) deamae. Scecond maxilliped. k) venusta (US\ M 7R7%); 1) chilen-

sis. Antenna. m) heigae; n) panamaensis (holotype). Last three segments of antenna. o) deamac; D soro-
deamae. Maxillula. ) myops. Scale — 1 mm
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[First sub-chelalte percopod with carpus hewring some distinel teeth on
outer edge of daetvlus and on distal outer hulge of carpus (Fig. 6 a). Daclylus
ol sceond percopod (Fig. 6.d) as in panamaensis (Fig. 6 1), Carpus of 1hied
percopod bvpically expanded. upper sarface covered with setal mal. daetylus
very similar to that in panariaensis. Dactyvlus of fourth percopod as in distineta
except process near base more poimnted momyops (N 7 ¢ Filth percopod

very long. extending forward hetween other pereopods along with tong pleo-
pods.

Remarks: This spectes has the features of the mygops group listed in
the kex and L can casily be separated Trom other species in the genus. Fven
the other two known members have quite distinet exye-plates.

The speeies has ooy been collected Tram the munediate vieinity of Cape San Loeas
where it has been dredged on two ocensions hy the Velero TH. One dredee 1ook it at 20 m

e

Fig. 6. Ductyla of the percopods of Lepidopa. Tirst pereopod. &) migops: b)Y panamacnsis (hololyvpe). o)
deamae (MOA 132073 Second oparll. d) myops: ¢ benedicti; 1) mericana: @ panamaensis (hololype);
h) venusta: i) deamae (NMUZ 13 ji haigae: K californica; 1) richmondi. Thivd pereopod. o mexicana;
n) benedicli; o) websteri; p) vennsta; b panamaensis (hololvpeYs v} deamae (MCZ U32571: s) haigae (halo-
Lyped; 1) californica; a) richimondi. Scale = | nan
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(1L Mar. 1949) aud one at hetween 36 1o 50 m (19 Jun. 1940, The original deseription did
not inclode o statement of the actual collecting site but probably the type material was
Laken Trom asandy beach near the Cape.

Nothing is known about the biology of the species.

Lepidopa distincta Gomes
(Fig. 3%k Iig. b ¢; Fig. 7, n)

Lepidopa distincta Gomrs, 1968, Pev. Brasil. Biol. 28 (1) : 77—86.

Type: Gonms (1968) did not designate a holotype so the male and four females
mentioned in the original paper arve synivpes. This 1ype matertal was not examined in
this study.

Distribution:

Brazil: 1lha do Pai, State of Rio Janeivo; 925372078, ”"‘ol"l)”\V and 10°520”S
State of Alagoas (Gomus 1968): near Fortaleza, 393470178, 38¢ .’)J’()?”\\ State of Ceard (Dr.
José Fausto IFitho Coll.),

<A

N

il

Fig. 7. Daetyla of the pereopods of Lepidopa. Fourth percopod. a) benedicti; b) venusta; ¢) mexicana

(ZMK); d) panamaensis (hololype); ¢) myops; I} distincta (AMNIH 10363 2); g) esposa (holatype); W) haigae

(holotype); i) deamae; j) chilensis; k) californica: 1) richmondi. Fifth pereopod. m) panamaensis (holotype);
a) distincta (AMNI 10361 3). Scale — 1 inm
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Dominican Republiec: Barahona Harhour, K 932—=33 Armstrong Santa Do-
mingo Kxpedition. (AMNI 10361 & el. 6 mmy AMNIL 10362 Q ¢l 5 mm; USNM 122635
Q@ el 9mm: RMNIT Crast. DL 23986 Q el G nims BMNIT 1968 255 Q () el Amm)

Desceription: The following desceription is based on the material
from the Dominican Republie.

Carapace widest al level of lateral spines, narrowing 1o waist one third
from anterior end, then bulging out 1o second wide part at mid-line belore
sides converge lowards truncaled posterior end: posterior coneavily smoothly
rounded: rostram more riangular with rounded end than in either myops or
panamaensis: ocular sinus shallowly conecave near vostrum bul then running
almost straight, with slight concavily, oul to anteriolateral lobe. edge then fol-
lowing sigmoid curve out Lo large. conspicuous lateral spine, these spines ex-
tending forward level with anlerior edge of carapace; anterior edge with spine
on cach anteriolateral Tobe bul subrostral spine absenls enlire anterior edge,
mcluding rostrum, with small teeth bul none Tonger than broad; between them,
long fine sctae with a few fine side setae: setal paltern on carapace as in the
other two myopos group species, a pattern of setae occurring behind eentral line
on carvapace; male with second line running along just in front of central line;
line absent in females exeept as scaltered groups ol sctaes lateral spine groove
lined with unbroken row of setae, as in myops (Fig. 4 u) but dillering from
panamaensis; groove along posterior edge ol carapace paralleling edge of
concavity a shorl way belore stopping.

First abdominal somite shorter than hroad, narrowing al anterior end.
with small crescent shaped exposed area lined with setae at anterior cdge,
pleural expansions of sccond abdominal segment large with straight anterior
edge: third and fourth expansions narrower. anlerior edge distinetly concave;
anlerior edge of third pleural expansion paralleled by sctal groove; anterior
and posterior edges of Tourth expansion with similar groove; fifth segment
shorl, narrowing towards posterior ead. carrving short, slightly benl, thin
pleural expansions; sides ol sixth segment straight and parallel. Telson almost
round, but with gentle concavity on either side near posterior end, giving
slight pear-shape.

Fye-plate (Fig. 3 k) quite distinet as outside edge is almost straight, ex-
cepl Tor slighl concave section near tip; inner edge convex, lorming one con-
tinuous smooth curve from near base 1o rounded Llip; no eye-spot or cornea
visible; outer edge with row of longish fine selae along middle section; upper
surface smooth and shiny; lower surface with group ol short setae similar o
that in panamaensis on proximal edge near straight outer side.

Basal segment of antennule large and broad. terminating in large spine
just to one side of altachinent point of second segment: second and third seg-
menls as in other species; only specimen with antennule flagella unbroken is
the smallest one {el. 4 mm), first [lagellum with 45 articles and longer than
carapace, sceond Ilagellum with one (possibly two) articles. and reaching 1o
end of first article of first flagellum. Antennal seaphocerite relatively long,
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reaching almost hall way up edge of fourth segment; fifth segment quite long
and evlindrical, terminating in {lagellum of seven articles; second 1o sixth seg-
ments enlarged at distal end; teeminal articles exlindrical, no longer than sixth
arlicle, :
Mandibular palp three-segmented, culting edge uol divided in hall by
tooth as in mevicana (19g. 5 ¢). Third maxilliped typical of nmyops group in
having earpus extended vight over propodus and overlapping first third of
dactylus: dactylus velatively lTong, almost as long as propodus; exopod o long
slender single segment; third maxilliped covered with very long sufl selae.
Firsl percopod typical of those in genus but with more setae, particularly
on propodus. than in most species. Dactylus of second pereopod as in pana-
macnsis exeepl bulge near base slightly more rounded al outer end. Dactyfus
of third percopod as in panamaensis (Fig. G ¢) hut with bulge near base more
pointed in distincia: carpus ol third percopod greatly enlarged as in panamacn-
sts and equally sclose on upper surlace. Dactylus of Tourth percopod anlike
that in panamaensis and with very long side process near distal end (Fig. 7 [).
Remarks: Lepidopa distineta is the most distimetive of the myops
group because iU has an eye-plate which narrows almost Lo a point at the
distal end and which bears some setae around the edge of the plate. Tt s the
first species in the niyops group Lo have been Tound on the 1ast Coast of the
Americas. The presenee of a long carpus, extending over the propodus and
overlapping the first third of the dactylus clearly places this species in the
myops group and shows that it is not closely related 10 L. venusta as Goss

(1968) suggested.

The species has been recorded down to 20 m off the coast of Brazil, and in the hare-
bour at Barahiona in the Dominican Republice,

Lepidopa panainaensis sp. nov.

(Fig. 1 g, n; Fig. 2 g5 Fig. 31 Fig 41, v Fig. Sy Fig. 6 b, o, g Fig, 7d, )

Types: Holotype @ cl. 8 mm and paralype @ ¢l  mm hoth in ZMK,

The specific name s an adjective after the locality.

Distribution:

The holotype if from Taboginilla, Panama and was colleeted by the Dr. T Morres-
sun's Pacific Expedition 1914—16 on the 8th December, 1915, The paratype is Irom the
southwest corner of ey Tslas Perlas, colleeted during the same expedition on the 26th
January, 1916.

i

Desceription: Carapace (Fig. 2 @) resembling that of myops to which
this species is most closely related. widest at anterior end, narrowing Lo slight
waist about one-third from front, widening again hefore straight sides con-
verge: posterior end leunealed with fairly deep rounded medial coneavily
rostrum gently rounded, edge of ocular sinus shallowly emarginale near
rostrum. then running with slight convex curve, straight out o anteriolateral
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labe: edge following gentle sigmoid curve from lohe oul 1o large, distinet,
lateral spine:; antertor edge of carapuce toothed. some ol teeth. partieularly
along mside edge of anteriolateral lobes, longer than bhroad: anteriolaleral and
subrostial spines absent: edge with Tong selace; setal pattern on surlace of cara-
pice almost identical 1o that Tound in myops (g 1 p), distingaished from
latter species by groove from laleral spine having sctae broken up mto small
groups ralher than forming unbroken line as in myops (Ie. 4 ao vz along with
myops and distineta, differing [rom otherv Lepidopa, exeepl haigae, in having
paltern of setae behind Tine of setae which runs aeross central line: groove
around posterior edge ol carapaee Tollowing edge of medial concavily aboul
hall way Torward, then stopping (Mg, 2 o).

Iiiest abdomimal somite broader than long. shehtly wider at posterior end
(Fig. 1 )3 exposed scetion forming crescent shaped arca with short setae lin-
ing anterior edge: concavily i anterior edege of second abdominal segment
very wide and shallow, central part so convex that 1t reaches forward level
with anterior edge ol pleural expansion of this scgment; sceond o fifth ab-
domimal somites Inclusive with pleural expansions; expansions ol sccond seg-
menl being largest: anterior distal corner almost a right-angle, posterior distal
corner rounded; anterior edge ol expansion straight; edges Iined along anterior
and lateral sides with Torward projecting setaes; posterior edge withoub setae
excepl near junclion with body; this setal pattern repeated on mueh narrower
pleural expansion of third segment; plearal expansion on fourth segment
resciibling thivd, shorter. with setae in groove all along posterior and anterior
edges. Telson egg-shaped with sides running alwost straight back, with only
slight bulge Trom widest part 1o Lip.

Fave-plate (IFig. 3 1) Tonger than wide. corners rounded; outer edge straight,
inner edge convex with inercasing curvature towards ouler edge; distal end
slightly convex with cornea in notech near ouler corner; inner proximal corner
ol plate with small process; upper and lower surfaces completely smooth. lack-
ing setaes; edge of plate withoul setac excepl lor a few on both upper and lower
surfaces i outer proximal corner.

Antennular basal segment very broad, saddle-shaped. second segment
shorter, third segment as long as sceond. widening markedly towards distal
end; first flagellum missing from holotype; in paralype, Hagellum longer than
carapace, thin, llexible, with 53 articles; second flagellum very short, reaching
only to end of fivst article of first Hagellum, with two articles (Fig. 1 n). An-
tenna (Fig. 5 n) with very short seaphocerite; {flagellum with seven articles,
puts this species in myops group as all other Lepidopa nsnally have eight;
articles wider at distal end; antenna with setae, particularly on {lagellwn, that
are stronger than usual within the genus, although typical of myops group.

Mandible with three-segmented palp and resembling others in Tanily.
Maxillular palp very broad. terminal spines on lower lacinia longer and
stronger than those of wider, upper lacinia, Maxilla tvpieal of others in Lamily.
First and seccond maxillipeds with general form of those in family. Third
maxilliped (Fig. 4 1) distinel in that anteriodorsal expansion of earpus projects
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right over propodus and over parl of dactylus, this being characteristic of
myops group; dactylus over hall as tong as propodus; third maxilliped with
arcas ol densely arranged. long setae, as i other members of myeps group.

Percopods typical ol those in genus (IFig. 6 and 7). Pleopods on holotype
long., extending forward helween percopods.

Remarks: Lepidopa panamaensis is the sccond Pacific Coast member
of the myops group and can clearly be separated from the Caribbean species,
distineta by the presence of large trancaled exe-plates in panamaensis. 1L has
more distinel teeth along the anterior edge of the carapace than cither myops
or distincta and the rostral region is smoothly rounded. unlike myops where
the rostrum is slightly more triangular with a rounded tp. The broken line of
selac on the corner of the carapace (Fig. 4 u, v) separates the two Pacifie
species myops and panamaensis.

This species has been recorded rom the Tslas Perlas group off the coast of Panama.
The holotvpe was colleeted on a shiell-sand beach, at very low waler, and the paratyvpe was
dredged in 20 10 30 m from a bottom of shell-sand.

Lepidopa californica sp. nov.
(Kig. 1 j; Fig. 2h; Fig. 3 Fig. 4 b; Fig. 5 d; Fig. 6k, 13 Vig. 7 k)

Lepidopa myops Houes, 1900, Oceas. Pap. Calif. Acad. Set., Ser. 4, 32 (8) 2 105 (pary);
Bexemer, 1903, Proe. UL S. Natl. Mus,, 26 {(1337): 892, Iig. 4; Barasos, 1904, 1arriman
Alaska Series (Crustaceans, 10): 167 (part); Bawen, 1912, First Aon. Rept. Laguna Mar,
Lab. (Pomona College) : 102: Sciserr, 1921, Publ. Zool. Univ. Calif., 23: 172 (parl); Gornox,
1933, Bull. Raffles Mus., Singapore, 14: 188, fig. t b, 2a and j {part); Jouxson and Lrwis,
1942, Biol. Bull., 83: 86 and pl. 8: fTollowing auet. nee. Srtoresox 186Gt

Type: Holotype & el 7mm, ew. 11 mm USNM 42213 from Long Beach California,
colleeted by J. K. Besupicr on 24th June, 1905, Paratypes (USNM 122633) from the same
collection as holotype and BMNIT 1937.6.1.4—5.

The specific name is 2 noun in apposition.

Distribution:

U. S, A, California, San Diego (Hous, 1900: 1055 Besuower, 1903, 892; TUSNM 18865,
ATILE, off Point Loma, Velero HI sta, 1243—41); Laguna Beach (Baxen, 1912: 102); San
Pedro (Scrarrry, 19212 1725 USNM Ace. No . A1075) 1 La Jolla (Gorvox, 1938: 183: TKE 51;
USNM 53932: RMNI 4924): Long Beach (BMNIT 1959.8.5.73—74 and 1937.6.1.4—=5
which is from USNM 14638; AT one dry specimen): Corona del Mar (RMNTI 14638;
USNDM 89484;.

Mexico: South of Pond Td., Augel de la Guardia, Gulf of California (AIIIY, Velero
1T, sta. 1080—40).

Description: Carapace in califoritica \ypical of those in venusta
group, broader than long, widest at lateral spines, narrowing rather sharply
behind lateral spines 1o about one-third back, then widening for another third
belore edges straighten and converge towards truncated posterior edge; emar-
gination in poslerior edge semiciveular; rostrum relatively small and rounded
hut sides slightly concave (Fig. 2 h), running gently back into ocular sinuses;
on other side of cach sinus, edge curving more sharply Torward and outward
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to anteriolateral lobes, then back and out in one continuous curve. bending
hack just before lateral spime; lateral spines large and conspicuous, extended
forwiard so they project hevond nearest part of anterior edge of carapace:
anteriolateral spines long, very sharp but subrosteal spine absent:; edge of
anteriolateral Tobes lined with very small teeth but these latter not occurring
along edge of ocular sinus or rostrum: anlerior edge of carapace lined with
very long selae, those in rostral region extending right over and beyvond distal
end ol eve-plates: setal pattern on carapace the minimum lound in Lepidopa
(el esposa Fig. 1 o) sclae being very inconspicuous: ends of groove around
posierior edge ol carapace hending Torward slightly when groove stops at
cenlral emargination.

First abdominal somite broader than long, narrowing tlowards anterior
end (g, 1 jj: exposed seetion erescent-shaped, anterior edge [ringed with
selae; seeond abdominal somite with very wide emargination in anterior edge,
central part of which is convex: sides sloping inward from pleural expansions;
anterior edge ol pleural expansion almost completely {lat, sloping slightly
backward; anterior corner of expansion a rounded right-angle, posterior corner
broadly rounded; third and fourth pleural expansions both emarginated along
anterior edge; fifth segment widesl al anterior end, narrowing to about hall
the width at posterior end: pleural expansions thin, leal-like, curving back-
wards then outwards: sixth segment almost square. Telson pear-shaped, a
livtle broader than long.

Eve-plate (Fig. 3m) almost vectangular. longer than broad, except for
proximal outer corner which curves in towards base quite sharply; corners
rounded, small corneal arca present on distal edge near outer corner; eye-pig-
ment not usually vistble; dorsal surface of plate smooth and shiny, with short
selae lining ouler edge only; ventral side ol plate differing from those in
venusla group, being smooth and shiny, the only setae altached near outer
cdge of plate; In presence ol sctae along ouler edge, this species is clearly
separaled from myops whose geographieal distribution it appears to straddle
but not overlap.

Basal segment of antennule large, saddle-shaped, second segment with
distinet rounded bulge to one side, third segment typical; first lagellum very
long (over three times as long as cavapace), [lexible, consisting of 40 10 45 ar-
licles; second [lagellum of antennule with two (range 1—3) articles. reaching
usually 1o second (range 1—3) artiele of first flagellum. Antennal scaphocerite
very short; flagellum with eight articles; second o sixth broadest at distal ends
hut two terminal articles evlindrical, about equal in length, Mandible (Fig. b d)
with three-segmented palp and lacking long straight cutling edge and distinet
tooth found near distal end in most species. This may be more a character of
an old individual, owever, as other specimens examined had a lairly long
straight cutting edge. Second segment ol exopod of second maxilliped short,
about as long as carpus, thin and pointed. Carpal expanston of third maxilliped
not reaching 1o end of propodus and exopod short, reaching only one-third
length of merus (Fig. 4 b).
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First percapod sub-chelate, similar 1o others in genus, Daclyvla of next
three percopods similay to those in venusta group (Fig, 6 and 7). Process near

base of third blunter than in other species. long relative 10 main blade of dac-
tvlus and also nearver proximal end. Fourth percopod with process near hase
of dactylus blunter than in other species in group. Filth percopod ehelide with
distinel setal vinged genital pore inmale.

Remarks: Lepidopa californiea is the only speeies which does not
lit elearly into one of the three groups ol species. The eve-plate fits into that
of the mygops group but the thivd maxipilled and carapace patierning are closer
to the venusta groups. The absenee of asubrostral spine suggests it should be
placed in the benedieti group as all species in the senusia group have a sub-
rostral spine. At the present time the species must be left in a group of its own
and there s wstrong suggestion from the available daia that the speetes may
be more elosely related 1o a more generalised. ancestral Torm ol Lepidopa tian
arcany of the other species we now know.

Mumost all the records published on the species are from California where up 1o now
it has been identified as negops. 10 is comnion on sindy heaches in southern Californin
where it is usually found well down on the beach and exposed only at tow tide. Sonmcetimes
it oceurs higher on the beach near the top of the wash zone. Tt has also been found in
deeper water, for example off Point Lomo. San Diego in a dredge taken between 18 and
26 m (Velero 111 23ed Feb 1941, AHEY and between 124 and 152 m off Angel de la Guar-
dize Id. i the Gulf of California (Velero 111, 5 Feb 1940, ATHS . The zocae have heen de-
seribed in some detail by Jonssoy and Lewis (19420 and Kxicier {in press) but livde else is
known about the biology of the species. Tt resembles swebsteri in being one of 1he two best
colleeted species which might explain why it s also one of the only species where a fair
nwmber of males are known. The females are considerably larger than the males with the
record being el 17 i for Temales and ¢l 12 for males.

Lepidopa benedieti Sechiint
(Figo Tas Figc 2 05 Fig. 3as Fig. 4 el poqs Fig. das Fig. Ge, ng Fig, 7 a)

Lepidopa benedictis Scusnrer, 1935, Seis Sur. Porto Rico and Virgin Ids., New York
Acad. Seic 15 (232 21 Goroox, 1938, Bull. Ralfles Mus., Singapore, 14: 187, lig. i
Horrreos, 1960, Proe. K. Nederland Akad, Wet. (Ser. C), 64 (1) : 33, fig. 5.

Lepidopa scutellata, Bexpmer, 1903, Proe. UL 8. Natl. Mus,, 26 (1337): 894, lig. 65
Scinrrer, 1935, (as above) 1 209 nee. Srvesox 1858,

Mbunea seutellata. 11, Muxe Eowanps, 1837, Hist. Natur. Grosl,, 2: 204, pl. 21, fig. 9

to 13,

Ty p e The lectotype for benedicti was seleeted by Hovrnvas (1960) and is deposited

Log—i
2o, g—i;

in USNM 104656, 11 was collected from the ouler beach of Santa Rosa Island, Pensacola,
Flovida in 1893 by J. K. Bexzoier. T'wo paralectolypes were seleeted by Tloyrmues at (he
sane time, these were from the same location as the lectotype (HSNN 290207 and from
Morris Cut, off Miami, Florida (USNN 20019) another collection taken by 0. E. Buxemer.
I examined all the type material,

Distribution:

LS. A Florida Santa Rosa Island, Pensacola tivpe loeality of leetolype USNAL
104656 and syntype USNM 29020 sclected by Hovraes, 19600 345 Gonpox 1938 187).
Pensacola (Beskoier, 19030 8945 Hormrcws, 19600 345 USNM 4603 and G86G14); Panama
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City TR 545, \Hii.::llnr Point, Franklin Co, (Movracs, 1960 2 UISNM 930920, Pompano
Beach ZATHE coll Fo R Tissiean) s Palim Beach (TSN I)‘i)i’ \I 732547, Ocean Beach
north ol l'ort \\m'lh Infet (Gornos, 1938 187; Horres, 1960 34 USNM GIG103. Morris
Cut opposite Miami (Bexeocr, 19030 &M Horruvrs, 19602 34 paealectolypes selected by
Horrres USNN 29019) Miami {Gonnox, T038: 187: NMC7Z 9823 PANS A760).

AMlabama: Gull Stde Park (Hovnes, 19600 345 USNA B10285. Petit Bois 1.
(Horres, 19600 34 USNM 957500, Dauphin 1d., Mobile Co.. (TU 43035, Gull Shore,
Baldwin Co. (T A348)

Mississippi: Ship Ido Hornees, 19600 340 USNM 92435 and 90297 ).

Louwisinna: (Gorvox, TU38: 187, Grand 1d., Jefferson Co. (Hormues, 1960 34
TSN 63254 TU 5558; BAINII 14631).

Texas: Padre Td, (Gounonx, 1938 187; ormuers, 19600 34; USNM H0568). Gal-
veston (Hotmrers, 19600 345 TSNA 78066). Mustang Id. (Hovrers, 19605 34 USNM 72183
N. E.of Port Bolivar, Chamber Co. (1T 43013,

Mexico: 8 Eool Veracenuz, near Mocambo (T'U 43207,

Desceripltion: Carapace just wider than long, narvowing behind
lateral spines, widening again 1o a point just behind middle of carapace, then
narrowing lowards truneated posterior end; emargination in posterior edge of
arapace sendeireular, Rostrum triangular with end rounded and resembling
that in other species in group (Iig. 2 ¢); anterior margin of carapace some-
times with smooth sinusotdal curve in ocular sinus bul in other specimens,
ocular sinus divided mto two distinet parts. a concave medial half and a con-
vex lateral half (Fig. 4 p, q) junction between two halves [requently a distinet
angle; short groove running backwards from edges sometimes present. Cara-
pace edge sloping in one smooth curve out from anteriolateral lobe to lateral
spine region, then lurning posteriorly rather suddenly to base of spine; lateral
spines large, projecting oulwards and forwards; anterior edge entirely lined
with round small teeth and very long selae extending well over eye-plales;
two distinel anteriolateral spines present bul no subrostral spine; groove
around posterior edge of carapace turning lorward upon reaching concavily,
continuing forward. not lollowing edge of concavity, beyond most anterior
part of concavity. then stopping without meeling groove on other side (Fig. 2 ¢);
in this benedicii resembles deamae and sorodeamae closely.

First abdominal somite shorter than wide, narrowing towards anterior end
(Fig. 1 a); exposed region not very wide. almosl straight, anterior edge lined
wilth spmos; sceond segment with Tairly deep, wide emargination i anterior
edge, sides almost parallel; plenral expansions on this segment very wide, with
slightly concave anterior edge, anterior and posterior lateral corners forming
near right-angles; in most species postertor corner much more rounded; third
and Tourth segments resembling others in group with anterior edge of pleural
expanston emarginaled especially near middle; fifth segment widest al an-
terior end, pleural expansions bending forwards lowards thenr distal ends;
sixth segment almost square with posterior edges flaired. Telson almost round
bul with very slight emargination on cach side near tip.

Fve-plate (IMig. 3 a} typical of benedicti group, almost square with eyve-
spol and cornea just hehind corner on outside edge, whole distal edge tined
with evenly spaced rounded teeth; long selae arising belween these teeth and
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lining edge of distal hall of plate; upper and lower surlaces of plate smoolh,
shiny: sclae only along edge of plate, never on plate surface. Antennules
sting of 36 ar-
ticles, second Oagellum with two or three articles (1 in small individuals), reach-

resembling others in genus: fivst [lagellum long and selose. consi

ing to middle of seeond or heginning of thivd artiele of first Hagellum. Antennal
seaphocerile almost twice as long as broad. reaching alimost one-third of length
ol Tourth segment: lagellume with cight articles (range 7—10), sceond 1o fifth
with distinetly broadened distal ends. last one exlindrieal, longer than penalti-
male one.

Mandible with theee teeth at proximal end of cutling edge. two al distal
end separated by o *Voshaped eut (Fig. b a): palp three segmented. Second
maxilliped with very fong second segment of exopod, almost hall as long as
firsl segment. Fxopod ol thivd maxilliped less than half as fong as merus, thin
and round in eross seetion: carpus of this appendage not extending 1o end of
propodus (Ifg. 4 ¢).

Sub-chelate fiest, thivd (Fig. 6; and [ifth pereopods resembling others in
eenus: on second percopod, elelt in dactylus dilferent in having rounded bot-
lom (Fig. 6 ¢). Dactylus of Tourth percopod with terminal blade not as long as
in many other speeies (Fig. 7 a).

Remarks: Lepidopa benedicti possesses the characteristies of  the
benedicti group of species. The absence of a subrostral spine and the shape of
the groove around the posterior edge of the carapace separates il [romn rich-
mondi, ils relative in the Caribbean. s nearest velatives are, however, deamae
and sorodeamae on the Pacilic Coast from which it is more difficult Lo separate
(sce under deamae).

The largest female recorded was 22 mm el and the largest male 4 mm. | have only

scen two males in the collections examined. Possibly because they are smadl the males are
less conspicuous and less frequently collected. The speeies has heen colleeted on beaches,
somelimes near the wader line at low lide, bul 1t has never been collected in deep waler.

Nothing has been published on the reproduction or olther aspeets ol the
biology excepl Bexeoier’s (1903) note that the gut contained “the sclae ol
annclids, the skin ol a very small Synapla with some anchor plates slill present,
and parts of the [lagellae of some small Crustacea™.

Lepidopa deamae Benedict

(g, L i, my Fig, 2d; Fig. 3e, o, 13 Fig.da; Fig. 5, 03 Fig.Ge, 1, r; g, 71)

Lepidopa deamae Bexgoer, 1903, Proe. U, 8. Natl. Mus,, 26 (1337): 893, fig. 5 [; Gon-
pox, 1938, Bull. Rallles Mus., Singapore, 14: 187, fig. 25 Hovuus, 1954 a, Zool. Verhand,,
25: 15, pl 1, fig. 1; Hovoros, 1954 b, Comun. Inst. Frop. lovest. Cient., 3 (4): 159—1066;
Borr, 1955, Senck, biol., 36 (142): 51, pl. 4, fig. b a—D.

Type: The holotype is in the USNM 26170, It was collected from Salina Cruz,
Cull of Tehuantepee, Mexico. There are no paratypes.

Distribution:

Mexico: Sulina Cruz, Gull of Tchuantepee (type locality, USNM 26170); Acapulco
(MCZ 13257) ; Picre Marques Beach, South of Acapuleo (111G 54).
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1 Salvador: Playva los Blanchos. South of Zaecaleeoluea, La Paz (Hovms, a,
1954 15 Horrmes, b, 1954 16135 Mendez (Borr, 1955 51).

Costa Rica: Puntarenas (Goroos, 10 187 PANS 4736 USNM eolll AL Al-
faro); Mata de Limon (111 33 0.

Panama: Rio Chame, Gull of Panama ~USNM Aeceo Noo 144344 BNINTT 146249,

Desceription: Carapace longer than wider. widest al anterior end,
narrowing from lateral spines 1o point aboul one-quarter from anterior end.
then widening to aboul mid-point hefore straight edges converge towards tran-
cated posterior end: rostram a steep-sided triangle with quite a sharp point;
concave sides stopmg down [rom rosirum to bk of ocular sinus: distinet angle
[requently present on edge in middle of sinus, as in benedieti, edge then run-
ning sharply forward and curving oulwards in sigmoid curve to anteriolateral
spine (Mg, 2 d}: groove lrequently present running short distanee back from
angle across surface of carapace: in other speeimens, this angle and groove less
conspicuous or almost absent: distinet spine present on each anteriolateral lobe
but no subrostral spine: anterior edge lined with short blunt teeth: setal pattern
on carapace typical ol genus with a hitle additional patterning hehind central
line: groove around edge of carapace following sewicircular posterior con-
cavily round lor aboul hall way: groove then continuing forward and almost
converging, whilst edge of concavily turns towards mid-line (IFig. 2 d); groove
never meeting i middle,

Fust abdominal segment wider than long, narrowing towards truncated
anlerior edge, exposed portion relatively small, shaped like a Nallened eres-
cenl, anlerior edge lined with selae; pleural expansion on sccond abdominal
segment very large with slightly  concave anterior edge; anterior corner
rounded, more acute than right-angle: posterior corner rounded; concavity in
anlerior edge ol segment broad, nol very deep; sides rounded, central part
slightly convex (Fig. 1 ij; third and Tourth pleural expansions convex behind,
concave in feont; as in all species, third with & groove ol setae along anterior
edge, fourth along both edges: filth segment broad al anterior end. narrowing
noliceably; pleural expansions short and sufl, curving slightly Torward; sixth
segment almost square. Telson nearly round.

Fae-plate in younger animals almost square bul i older animals distal
outside corner expanded into distinet bulge (FFig. 3 e, ¢l eve-spol presenl oul-
stde edge one-third from distal end; from eve-spol round to same posilion on
other side of plate, edge lined with large teeth which are particularly large near
inside distal corner; almost entive edge lined with long selae, upper surlace
smooth, scltac-lree and shiny; fower surface with setae round the distal and
inner edge. arranged in distinel rows, and some around proximal ouler corner,
otherwise, smooth and shiny like dorsal surface.

Basal segment of antennule large. saddle-shaped bhut withoul spime on
distal end; second segment with distinet bulge to one side, proximal end hulge
more acute than a rvight-angle: thivd segment very navrow, widening sharply,
sides parallel for distal two-thirds ol its length; flagellum longer than earapace
but nol as long as in other species; second flagellum of antennule with 2 to
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3 articles. reaching as far forward as lfourth {range 3—35) article of first Hagel-
lum. Antenna with wide Hattened basal segment and long seaphocerile, ex-
tending Torward almost as e as middle of Tourth segment; flagellum with
cight articles, fivst very short, next four expanded at their distal end and over-
lapping segment in front. last two exlindrical. about equal in length but eighth
considerably thinner,

Mandible on Targe speeimen examined had culting surface worn flal and
looked as il v might soon have worn through in middle. lixopod of first maxil-
liped with two broad segments. second being almost as long as lirst. lxopod
of seeond maxilliped very long, consisting of lwo segiments, sccond heing long
and thin, Third maxilliped with expanded carpus extending over propodus Lo
junction with dactylus but not overlapping junction itselly exopod short, as in
myops (Fig. 4 a) and round in cross section.

Fiest percopod with part of propodus nearest dactylus navrowing lowards
distal end whereas in other species it is usually broad (see myops Fig. 6 a and
panamaensis Fig. 6 b). Second pereopod with anterior end of carpus extended
to form distinet point almost reaching to end ol propodus; daciyvlus (Iig. 6 ¢)
with deep eleft in inside edge formed by bulge near proximal end; six small
groups ol setae line cutting edge in large specimen illustrated (MCZ 13257, Q.
cl. 24 mm). Daetvlus of third percopod with long narrow process near proximal
end, (Fig. 6 ) vesembling that in mexicana (Fig. 6 m); carpus of percopod
greatly expanded, dorsal surface of distal hall covered with a mat of sctae.
ifourth percopod with normal horn-shaped dactylus and propodus with outside
edge expanded considerably 1o form plate-like segment much wider than long
(Fig. 7 1).

Remarks: Lepidopa deamae is closcly relaled to benedicti and s dil-
fieult 1o separate from the latter except using the difference in the cye-plates.
Both species are closely related 1o sorodeamae which differs from deamae in
not having the rows ol setae on the back of the eve-plale, found in deamae, and
differs even less from benedictt only being separable by the number of teeth
lining the distal edge ol the eye-plate.

Somie of the females in deamae arve the largest known lTor the genns and one reaches

SAmm el No males are known, All specimens have been collected from the intertidal
region on tropical sandy beaches and nothing is known about the biodogy of the species.

Lepidopa sorodeamae sp. nov.
Fig. 31, h; Fig. b p)

Type: ITolotype @ 20mm el 22mm ew. at the lateral spines USNM 106450,
Collected from Mancora, Peru in the intertidal region by W. L. Kiawr on the 21st June

1960.

Distribution:

Feuador: Salanga Id. (USNN 6G36G08).
Peru: Mancora (USNM 106450).
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Deseriplion: This new species is sulficiently similar Lo deamae that
for some time I believed it 1o be just a variant, Heree 1 will list just the dilfer-
erices that 1 have been able 1o find between the two, in all other characters it fits
the deseription just given lor its more common sisler speeies.

Last arlicle of antennal flagellum longer than seventh arlicle in sorodea-
mae bul the two articles about equal in length in deamae. Eye-plate more
rounded tha in sorodeamae, cspecially the inner edge:; outer edge with rela-
tively Tew teeth (about 10}, well spaced apart, nol almost louching; entive distal
edge of plate lined by dense row ol setae; dorsal surface of plate smooth,
laeking setae exeept along outer hall of proximal edge; ventral surlace lacking
selac excepl for a few seattered selae in line just above eye-spot (Ifig. 3 1), this
last character elearly separating deamae (Kig, 3 i) Irom sorodeamae beeause in
deamae, ventral surface of eve-plale possesses long rows ol sclac lining cdge
of plate. Itven in largest specimens, no expansion of distal lateral corner of
eye-plale occurs as il does in daemae: in this. the species resembles benedict
as 1l did i lack of rows of serae lining ventral side of distal edge ol plate. Just
as in deamae and benedicti this new speeies is variable o the ocular sinus;
somelimes 1L possesses asmall noteh which runs back onto the earapace and
somelimes not.

The species is named from the latin word soror for sister and relers to the
relationship between it and deamae although, it should be noted, that it is
prohably more closely related to benedieti.

Lepidopa mearnsi Benediet

e 1S

(g 10 Fig. 2 by g 3es Fig o Ags Fig. H by

Natl. Mus., 26 (1337): 95, fig. 7.

Lepidopa mearnsi Bexeower, 1903, Proe. U
261715 and is in poor condition. The type

Type: The holotype is i the USNAM
locality is only known as “west coast of Central Ameriea™.

Distribution:

The type locality 1s West Coast ol Centeal Nmeriea.

Mexico: Piere Marques Beach, South of Neapuleo (T 100} Norse Beach, 5 miles
north west of Puerto Penasco, Sonova (Coll. of €. A0 Westiervelt).

Nicaraqua: Masachapa, Manaqua Dept. (U A6G57).

Costa IVieca: Mataode Limon (11515 33,

Deseriplion: Carapace of mearnsi very similar 1o that of richmondi,
slightly wider than long, with waist about once-third back, then a wide part one-
third from postertor end; rostenm (Fig. 2 i broadly triangular with rounded
lip, slightly concave sides eurving around 1o outer edge of ocular sinus; con-
vex region presenl between sinus and anteriolateral lobes bul nol very pro-
nounced; edge running out from anteriolateral lobe o laleral spine with slight
concavity, then turning suddenly 1o meet the spine; lateral spines nol large
or protruding, not projecting heyond anterior edge of carapace; both anterio-
lateral lobe spine and subrostral spine present; groove around posterior edge

Zool. Anz. 186 [}
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ol carapace lollowing edge of posierior concavity bul never acltually meeting
in middle (Fig. 2 b): in this character the species resembles haigae hul no other
member of the genus; posterior concavily deeper and narrower than semicir-
cular shape.

IFirst abdominal somite (Kig. 1 1) just a livde shorter than wide, with very
small crescentl-shaped row of seltac marking exposed region: sccond segment
with narrow deep emargination in anterior edge with: almost parallel sides;
plearal expansions straight across anterior edge, very broad and with anterior
corner a rounded right-angle but posterior corner a wider curve; third and
fourth plearal expansions typical of genus with their anterior edges emargin-
aled; fifth segment widest al anlerior edge, narrowing Lo about hall the width,
plearal expansions quite Tong and nawrrow, reaching more than three-quarters

of wayv 1o end of Tourth expansions; sixth segment shorter than wide. with

flaived anterior and posterior ends. Telson wider than long, almost round but
sides nearest Lip shghtly flattened just before rounded end.

Fve-plate (Fig. 3 ¢) squarish. proximal ouler corner culling in rather
sharply and inner edge forming continuous curve along that side; eorners
rounded; eve-spot and cornea sitwated aboul one-third from distal end on
outside edge of plate; oulside edge Tined with evenly spaced rounded teeth:
these teeth generally nol as farge as in other members of benedicti group;
edges of distal hall of plate with setae aboul hall as long as plate; both sides
of plate smooth and shiny, facking setae exeepl round edges.

Sccond Hagellum of antennule with one to three articles extending as far
as beginning of sceond or third article of first Hageltam. Aotennal scaphocerite
Iwice as long as broad, extending one-third of wav along Tourth segment; [ifth
segmenl lwiee as long as broad, terminating i flagellum ol cight articles; se-
cond 1o sixth articles with expanded distal ends; last two exvlindrical. alimosl
equal in length.

Mandible (Fig. 5 by with theee-segmented palp:; distal end ol segment
with long flat edge running from palp down to cutling edge; this edge more
curved in most species: culling edge farely long with two teeth at one end, and
once al the other (proximall end, proximal oth having a row ol three large
round teeth behind il Second maxilliped with second segment of exopod aboul
one-third as long as firslt segment. Carpus of maxilliped (IFig. 4 g) extended just
1o end ol propodus. exopod hall the length of merus.

Percopods very shmilar 1o those of richmondi exeept proximal process on
sccond dactylus more rounded in mearnsi. Fifth percopod in some specimens
wilh open genilal pore al same time as partially developed pore on third
percopod. This seems 1o be good evidenee that the males change to Temales al
some stage in development. ITn the case mentioned the animal carried small
pleopods whereas larger specimens that only have a lemale opening have long
well developed pleopods.

Remarks: The holotvpe has the emargination in the anterior edge of
the second abdominal somite with deeper sides and the edges parallel ecom-
pared 1o other specimens that 1 have examined, where the coneavity is not so
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deep and the sides slope inwards, Also the holotype has the ocular sinus di-
vided into two equal halves by a rounded projection. Other speeimens differ
in this character also in that the more lateral half is less concave and the edges
curve more gently Torward and outward towards the lateral lobes. At the
present time, T have assumed that these differences between the holotype and
olher specimens are due Lo within=species variation,

Nothing is known about the biology of the species which has heen col-
leeted on sand beaches along the Pacifie coast of Central America,

Lepidopa riclimondi Benediet
g T e Fig. 2a: Mg 3d: Figo Ak Fig. 61 u: Fig, 7 1)

Lepidopa richimondy Bexeower, 1903, Proe. UL S0 Natl, Mus,, 26 (1337): 895, lig. &
Gonnox, 1938, Bull. Raffles Mus., Singapore, 14: 188, fig. 2 d: Hovves, 1960, Proe. K.
Nederland Akad. Wetl, Serc G0 64 (2 310 figs 40 Da Cosra, 19620 Centro Estad, Zool., 14
9—10.

Lepidopa Jernandesi Misoes, 1945, Avq. Meseuw Parvanacnae, 4: 120, plo 13 (svn.
Hovriers, 1961,

Lepidopa seutellata Sviresox. 1859, Ao, Lves Natar, st New York, 7: 79 (svin.
Scurrr 19301

Ty pe: Holotvpe of Lepidopa riclinondt el S mmj USNN 29018 35 from Grextown,
Nicuragua,

Distribution:

Nicaragua: Grevtown (Iyvpe locality: Horrmes, 19600 31, USNM 20018,

Hlatti: e de Vache (Gorvox, 1938 Hovrners, 1960 31 USNNL GH379).

Brazil: Caoba, Esiado do Parana and Ithanhaen, stado do Sao Paulo (Mexpis,
19%5: 1241, Rio de Janeivo (CUM coll. Resiannri. Rio Parahyvba, Estado do Rio de Ja-
neiro (MCUZ 13 stado do Bio de Janewro (USNM 56698, Prain Grande,
listado de Sao Francisco Torrmus, 1960: 315, Vitoria. Fstado de Sao ald Paranas (D Cosrac
1962).

Puerto Rico: tlormners, 19600 315 USNM Ace. No. 13486G9).

Jamaica: Green Bay, St Catherine’s, Kingston (12K 74).

Barbados: Belliplaine (11515915, (Morgan Lewis Beach TE1S 201,

Columbia: Beach at Boea Grande, Cartegena, Dept. Bolivar (T 4928).

SLoEustatius: Owsnji Baal, off Zeelandia Baai (RMNTT T4AG36 and 14634).

Venczucela: Bordones Beach) near Cumana, State of Suere (USNM O Ace.
No. 271794).

Trinidad: Eastol Sans Souet (1515 2005,

St hhuera: Anse de sables (151 2025,

Gonnox  [1938: 188} quoted information provided by Do Scisere o the elfeel that
richmondi oceurved in colleetions taken from Pensacola, Florida, In examining the material

29). Tpanema, I

in the USNM 1 could find no material that would support this record and it must he as-
simed that it was o nustake unless matereial turns up frome this same area in the luture.
Howrmeas (19600 33) states that Mexpis (1945) recorded Jernandesi from hoth Matinhos
and Guaratuba in Brazil bui 1 ean find no evidenee of these locality records in Mexoes
paper and, although the species does probably occur in those areas at the moment, the
locality records are not valid [or the species.

> 1

Description: Carapace wider than long; fateral spine region con-
siderably wider than rest of carapace and from there edges curving in quile

G*
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sharply to waist about one-third of way back; another wide arca present about
one-third from posterior end from where straight sides converge towards
truncaded posterior end; posterior concavity shaped more like hall an ellipse
than a semicivele; rostrum (Mg, 2 a) triangular with rounded tip, very gently
coneave sides: ocular sinus smoothly rounded, curving gently into rounded
convex arca of aboul same size and shape as sinus itsell, separaling sinus from
anteriolaleral lTobes from anteriolateral Tobe edge running almost direelly out
and back to lateral spine; spines themselves nol very conspicuous, nol pro-
jeeling Torward level with anterior edge; sharply pointed anleriolaleral spines
and subrostral spine present, groove around posterior edge of carapace contin-
uous all round posterior concavity and lined with inconspicuous sclae where
il rounds middle ol concavity; in hoth these characters the species diflers from
all other known members of the genus: selal pallern on earapace a lillle more
claborate than basic Lepidopa pattern as there are a few arcas of setae and
grooves hehind central line,

First abdominal somite (FFig. 1 ¢) as long as broad, narrowing lowards
anlerior edge: exposed region just a short curved line of setae; second ab-
domial somite with large reclangular wing-like pleural expansion, both an-
terior and posterior corners being very similar and rounded rvight-angles;
anterior edge of expansion straight. sloping just slightly forwards; emargina-
tion in anterior edge ol segment deep, over hall as deep as segment itsell at
that point, with parallel sides:; third and fourth segments with definite emar-
ginalions in anlerior edges of their plearal expansions. and with the usual rows
ol sctae found in the genus; filth segment almost iwice as wide al anlerior end
as al posterior end. pleural expansions thin, navrow, curving [irst backwards,
then forwards; sixth segment just a little shorter than wide. Telson pear-
shaped, a little longer than wide.

Fveplate (Fig. 3 d) ol richmondi alinost square with rounded corners,
eve-spol and cornea one-third of way rom distal end on outside edge; distal
edge and corners lined with evenly spaced teeth and long sclae that almost
equal length of plate; both upper and lower surfaces smooth and shiny, lacking
scetae exeepl around edges. Third segment of antennule wider than in many
species {aboutl 2.5 times as long as wide); lirst flagellum very long and flexible;
sceond reaching only 1o end ol second article of first Nagellum and made up ol
3 articles (range 1—=3). Antennal seaphocerite twice as long as broad; {ifth seg-
ment long and thin, more than twice as long as wide; Hagellum with cight ar-
ticles (range 8—11), sccond Lo fifth having definite expanded distal ends, Tast
arlicte exlindreical, aboul as long as penultimate avticle.

Mandible with three-scgmented palp and long sharp cutting edge, three
teeth in a row al proximal end, two blunt ones back rom edge, a sharp one
right on cdge, and two sharp teeth on edge al distal end. Second maxilliped
willi exopod of two segments, sccond rather short and thin, only aboul one
quarter the fength ol first segment. Carpal expansion ol third maxilliped
(IMig. 4 k) just reaching to end of propodus; exopod thin and round in cross
scetion, reaching about hall way along merus.
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Subchelate first pereopod and fourth percopod resembling others in genus
{Fig. 6 and 7). Dactvlus of second percopod with distinel. rather wide noteh on
one side (Fig. 6 1). Dactylus ol third pereopod with rather wide based process.
differing from others especially in venusta group in this respeet (Fig, 6 u). Filth
pereopod chelate, possessing elear genital pore in some specimens that also
carry a female genital pore on thied percopod. This occurs even in rather simall
individuals which one might timagine to he males and suggests that protandry
oceurs (e.g. @ and  pores open in a speeunen with el 5 mm, 1155 74).

Remarks: Lepidopa richmondi is clearly separable from all other
species in the genus because 1L possesses a groove running right around the
posterior edge ol the cavapace and this groove is lined with setae in the centre.
The emargination in the auterior edge of the second abdominal segment is
rather distinet in being so deep and having parallel sides although in a few
anumals the sides slope inwards,

The Targest female recorded has a el of 15 mim. All specimens have heen
colleeted in the immediale beach arca and there are no records from deeper
waler. In Kingston Harbour, Jamaica the species oceurs in 30 em or so of water
Just below the narrow zone which is crowded with the small sand crab, Emerita
poritoricensis. Tt seems very probable that it is feeding on the Emerita cither
when they leave the narrow (two meter wide) wash zone or Lepidopa may
actually move up into this zone to feed. This feeding is probably at night as
I have not seen Lepidopa active during the daytime on the beaches where |
know the genus occurs.

One l[emale collected on the 8th July at Boea Geande near Cavlegena was carrying
a sperm ribbon attached near 1o the female genital pore. Other thim this information noth-
ing is known about the breeding or hiology of this species.

Lepidopa haigae sp. nov.
g
(Fig. 1d, 1; Fig. 2 ¢; Fig. 3 by Fig 4 ), 1z Fig. 5 Fig 6, <3 Fig. 7 h)

Type: Holotype 12 mncels AU 3924
The species 1s named after Dr. Javee Hae.

Distribution :

The single specimen was taken from Claealian Bay, Mexico on the 29th Marcch, 1939
by Velero T {sta. 927—239).

Desceription: Carapace considerably wider at antevior end than
elsewhere, longer than broad; hehind Lideral spines, cavapace curving sharply
inwards to waist, then oulwards again 1o about one-third from posterior end,
then narrowing to lruneated posterior end; posterior concavity deep, more
triangular than sewmicircular; groove around posterior edge paralleling edge
ol concavity, almost meeling in centre (I1g. 2 ¢). Rostrum triangulae with sides
slightly coneave, tip a blunt point: no clearly defined anteriolateral lobes
present (Fig. 2 ¢); from outer edge ol ocular sinus, anterior edge of carapace
running straight sideways and slightly Torwards to whal would normally be
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outside edge of anterolateral lobes; [rom this position edge running with gentle
curve back to Tateral spines; subrostral and anteriolateral spines absent; lTateral
spines are nal well developed. entire anterior edge lined with short blunt teeth
and Jong sclae, extending almost vight over eyve-plales: carapace almaost bare
of more than basic setal pattern which is in vather shallow grooves lined with
meonspieuous selac; some setal pattern behind eentral ine.

Fiest abdominal somite longer than broad. narrower al anterior end
{Fig. T.d); exposed portion a very small area of setae bul no ereseent-shaped
region present: pleural expansions of second segment very large with slightly
coneave anlerior edge, both anterior and posterior corners forming rounded
right-angles: concavity in middle of anterior edge very narrow and deep, sides
almost parallel (Fig. 1 d); third 1o Gifth pleural expansions narrower. anleriov
edges coneave: lwo rows of selae lining anterior edge of thivd and fourth ex-
pansions. one lining posterior edge ol fourth expansion; fifth abdominal seg-
ment almost twice as wide al anlerior end as al posterior end: sixth segment
almost square with slight narrowing at posterior end. Telson nearly round.

Fve-plate (Fig. 3 ) almosl square, slightly broader than long, with dis-
tinet cornea and exe-spot (pigment) near distal end on outside edge; distal
edge and associated corners lined with a row of distinet regular teeth between
which artse long setae over hall length of plale ilsell; upper suelace of plate
smooth and shiny: lower surface with only one small elump of setae on prox-
imal end near outside edge of plate.

Antennule with large saddle-shaped basal segment: thied segmentl com-
pressed at distal end, narrowing sharply to thin proximal end; first llagellum
broken but with more than 52 articles; second flagellum with only one, thin,
article reaching as far as base of third article of first flagelum. Antennae with
sharp spine on corner of laterally compressed fivst segment; [Hagellum with
cightl articles. last two heing exvlindrical, second to ifth wider at distal end; last
article Jonger than seventh. Mandible with three-segmented palp with long,
undivided culting edge as Tound in distineta (Fig. 5 ¢). Second maxilliped with
two-segmented exopod, seeond seginent very long and thin, Third maxilliped
with earpus expanded over propodus as [ar as end of segment but not over-
lapping junction with dactylus: dactylus short, less than hall as long as pro-
podus: exopod single, long and thing whole of maxilliped covered with fine
long setac.

Subchelate first percopod similar to others in genus. Sccond pereopod
{Fig. 6 )) with ecarpus expanded as in third peccopod but not covered with setal
mal as in the latter case. Dactylus of thivd percopod possessing large, curved
triangulae shaped process near base (Fig. 6 5). Fourth and fifth pereopods not
unusual, pleopods long, thin, extended forward below percopods.

Remarks: Lepidopa haigae is the most distinctive member of the
genus and the only one that lacks the anteriolateral lobes and their two Ler-
minal spines which vsually flank the ocular sinuses. The species closely resem-
bles other members ol the benedicti group in the shape of the eyve-plate, which
is slightly broader and shorter than in the other species in the group. The setae
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[ining the distal edge of the plate are proportionally longer, over half the length
of the plate. than in other species in the group. The groove around the poste-
ror edge of the carapace is almost identical 1o that found in mearnsi; it paral-
lels the edge of the paosterior concavity right around except Tor a short inter-
ruption i the middle, The shape of the groove saggests thal haigae is more
closely related to the mearnsi-richmondi pair. but in lacking a subrostreal spine
it resembles the benedicti-deamae paiv. The distinel difference between this
species and the others in the group suggests that the separation of lraigae mght
have occurred carvlier than the separation of the trans-American pairs.

The holotvpe was dreedged in 20 to 30 m of water. Nothing is known about the bi-

ology of the species,

Lepidopa venusta Stimpson

[Fig. 7 b}

(Fig. 3 p: Fig AL Figedeo ke Fig 6 0y pe
Lepidopa venusta Stinrsox, H(l“ Ann. Lye, Naturs Hist. New York, 7: 79: (The name
/ ! .
was [irst used by Sreiveson, 18068, Proe. Acad. Natur. Ser. Philadelphia: 230 but is invalid in
the original publication as I]lvu- was no (Iu(nplmn Micrs, 1877, 0.0 Linn. Soc. London,
Zool, 140 5320 Orsiaxy, 180G, Zool. dahrb. Abu, Svst, 8 (20 2260 Bexemer, 1903, Proc.
USe Natl, Mus., 26 1133771 892, lig. 22 Scioaver, 1935, Set. Sur. Porto Rico and Virgin lds..
2 ial ~
New York Acad, Sei, 15 0250 210, g, 700 Gonvox. 14938, Bull. Ralfles Muas., Singapore, 14:
J , hg [
88, fig. Laand 2h; Mancawina and Goses, 1965, Rev. Brasil Bioll 25 (1) 97—103, fig. | —
188, fig. 1 125 M A 1 ( {965, Rev, Brasil Biol, 25 (1) : 97—103 1 —9.

Type: No tvpe material remains from Srivesox’s original material, presumably i
was lost wilth the other material in the Chicago fire. The absence of a type specimen for
this species is particularly unfortunate for two reasons. In the first place the species has
heen confused witho sweebstert and is in fact closely reliwted 10 this other Cartbbean species,
but more important the species was selected by Hoveners (1962 127) as the type species
for the genus, For hoth these reasons | oihink that it is necessary 1o seleet a neotype. The
only colleetion which contains material from the orviginal tvpe locality, St Thomas, West
Indies, is the one in the ZMIK collected Puse and as this collection fits the oviginal desertp-
tion of venusta, comes from the same locality, and ax no other species has ever been re-
corded from that particular island, 1 seleet this female as the neotyvpe of Lepidopa venusta.

Distribution:

St.Thowmas, Virgin Tds., (Type locality: ZMK coll. Bose).
St Loucia: (Iowrus, 1960: 31; BMINIL1890.10.7.152—
Trinidad: (BMNIT 1950.12.28.6).

Columbia: Savanilla (Bexeoicr, 1903: 892 LSNM 7573).

Brazil: Prain Domingo Domingues, Sao Paulo; Itha do Pai, Baia de Guanabara.

Hoirners (1960: 31 suggested that Gownox's Lepidopa sp. Trom St Lueia, Peru (1938
188, fig. 1 a) was actually L. venusta from St Lueta. West Indies. My own examination of
this miaterinl (BMN1IL 1890.10.7.152—6; confirms Hovrers™ determinalion and 1o suppor
the view that this material is not from Pera is the fact that the original label has had the
word “Peru” added in peneil. 1 is persumably this peneilled addition which is ineorrect and
the fabel should read “St. Luein™ meaning the island in the West Tndies. A second problem
of distribution is the record of venusta [rom Tampa Bay, Florda (Scasee, 19350 210
Hourres, 1960: 31). The collection USNM 49117 is [rom Tampa Bay Flovida and originally
was determrined as venuste by Miss Biarnpes, hut actually contains specimens of webstert.
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Deseription: Carapace wider than long, narrowing slightly hehind
lateral spines, with waist aboul one-thivd {from anterior edge, widening again
to just hall way from front hefore narrowmg to truncated posterior edge; poste-
rior concavily semitetreular: groove around posterior edge stopping just belore
reaching concavily; rostrmn liangular, quite pointed; ocular sinus shallowly
concave, running smoolhly on 1o a gently convex region helween sinus and
anteriolateral lobes from lobe, edge running only slightly backwards, then
straight oul towards lateral spine, there lurning back to meet the rather small
Lateral spine; most of anlerior edge. except rostrum, hined with very small
rounded leeth; edge lined with long selae; sctal paltern on carapace s just the
minimum Lepidopa palterning as in others of venusta group (e, g. esposa
Fig. 1 0); no patierning oceurs behind central tine; setae all over carapace shorl
and inconspicuous.

First abdominal segment shorter than long, narrowing towards anterior
cdge; exposed area gently creseent-shaped, anterior edge lined with selae;
sceond abdominal segment with large pleural expansion dufering [rom most
species because the shightly concave anlerior edge slopes both sideways and
backwards (Fig. 4 1); emargination in anlerior edge wide and shallow; ante-
rior lateral corners ol pleural expansion aliost right-angles, posterior corners
forming broad curve; third and fourth segments with pleural expansions typ-
ical of others in genus (Fig. 4 1); fifth pleural expansion thin, curved forward
at end; fifth segment widest at anterior edge, narrowing to nearly hall the
width at posterior edge; sixth segment almost square with slight widening
along posterior end. Telson about 1.25 as long as wide and pear-shaped with
bluntly rounded end.

Fye-plate (Fig. 3 p) longer than wide, almost clliptical; distal end with
slight notch, suggesting a corneal site; dorsal surface of plate smooth and shiny,
lacking setae except for a few in a row in proximal corner of outer edge; most
of edge fringed with long sclae allached Lo lower surlace of plate; ventral sur-
face of plate with considerabte setal covering.

Anlennule fairly typical of genus, third segment quite long and narrow,
the almost parallel sides tending to converge shightly towards distal end [rom
aboul one-third from proximal end; first antennule Hagellum long, llexible,
with 105 to 110 articles; second with two articles extending to end of second
article on first [lagellum. Antennal scaphocerite short, just overlapping base of
Jourth segment by about hall its own length; antennal {lagellum with 7 or
8 articles, all except very small lirst and long eylindrical terminal one being
wider at distal end; teeminal article much longer than penultimate one.

Mandible with three-segmented palp, and like others in venusta group,
main cutling cdge divided by tooth into short distal end and long proximal
scetion (Fig. b ¢). Exopod ol scecond maxilliped with two segments, second one
very long (Fig. b k). Third maxilliped with expansion of carpus relalively
short, not extending all the way over propodus; dactylus also short, only just
longer than width of distal end of propodus; exopod about half as long as
merus; whole of maxilliped very setosc.
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First perecopod subchelate, typical of genus: fifth chelate. Daclylus of
sccond percopod with eleft between bulge and distal end forming a “V” shape
notch (Fig. 6 h). Long process near proximal end of dactyvlus of third percopod
like that in mexicana (Fig. 6 m). narrowing all along its length and in this
differing from chilensis; earpus greatly expanded, setose. Dactyvtus of fourth
percopod narrower, longer, more pointed than in most other speeies (Fig. 7 b).

Nothing is known about the biology of this species. It has heen colleeted rather in-
frequently, possibly because it lives in rather deeper water than most species, as Mar-
Garma wnd Gowvies (1965) record the species from 20 1o 30 m ol the coast of Brazil,

Lepidopa mexicana sp. nov.
(Fig. 2 k; Fig. 3s: Fig.hdo; Fig. 51, 1 Fig. 68 m; Fig. 7 ¢

Type: Holotype @ ¢l 9 mm. width 11 mm USNM 62384: paratypes @ el Sinm,
Q el 7 mm USNAT 122634 (From same collection as holotype); parntype @ el 7 mm (ZMIK);
pivatype @ el 8 mm AITE 638 (IFrom 1KE 55).

The speetfie name is @ noun in apposition.

Distribution:

Mexico: South side of Zihuatanejo Bay, North of Acapuleo (TE1 5515 Teacapan,
Sinoloa (USNM 62384; type locality). Costa Rica: Puntarenas (ZMK).

Desceription: Carapace wider than long, almost equally as wide
between lateral spines and aboul one-third from posterior end, narrowing
slightly between these two: behind second widening, edges sloping inwards,
then meeling posterior edge which runs straight across body; posterior con-
avity semicireular; groove around edge of carapace running parallel with
poslerior edge, hending slightly anteriorly when edge reaches concavity. then
slopping, not {ollowing concavily round (Iig. 2 k); carapace with typical pat-
Llern of selae found in bolh venusta and benedieti groups, with no setal patlern
behind central line; setae on carapace thin, and inconspicuous, conlrasting with
those in myops group; rostrum lriangular with rounded tip, sides curved back
into genlly curved ocular sinus (Fig. 2 k) : oulside edge of sinus slightly convex;
from anteriolateral lobes, edge sloping backwards and ontwards. then running
fairly straight for short way before curving back 1o join rather inconspicuous
Iateral spines, lateral spines nol projecting forward near anterior edge of cara-
pace, although in 1wo paratypes (USNM 122634) they are more conspicuous
and project almost 1o anterior edge: subrostral spine and Lwo distinel anterio-
lateral spines present.

st abdomimal somile definitely shorter than long, narrower al anlerior
cond: exposed scetion very narrow, only shightly crescent-shaped. anterior edge
Iined with setae; second to ifth somites with pleural expansions, those on
scecond Dbroad, with slight concave, sclose. anterior edge and anterior distal
corner just slightly more than a right-angle: edge lined with rather {ine sctac;
pleural expanston of third somite with definite concave anterior edge paralleled
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by groove lined with additional selac: pleural expansions on fourth segment
shorter with similar groove along both anterior and posterior edge; fifth seg-
ment narrowing towards posterior end. pleural expansions thin, direeted ven-
trallv. then lalerally, terminaling in group of long, fine, laterally directed setae.
Telson broadly pear-shaped with rather blunt rounded end.

Eye-plate velatively Targe (IFig. 3 s). broadest aboul one-third ol distanece
from proximal end: ouler edge gently convex. inner edge slrongly convex;
from widest part, inner edge running almost straight. down 1o rounded 1tip;
upper surface smooth and shiny. lacking setae; edge lined with setae allached
on underside of plate exeept those along straight distal part of inner edge which
are altached 10 edge itsell; no cornea or exe-spot present; ventral surface of
plate with extensive covering of long “leathered™ sclac.

Antennule with typical basal segments of genus, very long thin flagellum
with 110 to 115 articles. second fAagellum with three articles extending 1o end
of second arvticle of fivst lagellum, Antennal scaphocerite very shorl, Magellim
wilh cight articles, distal end ol second 1o seventh broad and rounded. prox-
imal end narrow; cighth avtiele exlindrical with rounded end, considerably
longer than seventh.

Mandible with three-segmented palp, last segment longer than second;
el l l kal tal 2
cutling edge divided inlo two sections by distinet corner formed by a tooth
(IMie. 5 f). First maxilliped with second segment of exopod long and curved
(Fig. 5 i1, Second maxilliped with exopod of 1wo segments, second narrow,
& | 2 ;
hall as long as fiest. Third maxilliped (Fig. 4 o) with expansion of anteriodorsal
end ol carpus reaching almost to end ol propodus but not overlapping june-
tion with dactylus; dactylus only about hall as long as propodus; exopod a
stngle segment.,

First, subchelate percopod and chelate fifth percopod resembling others
in genus, Dactylus of second percopod (Fig. 6 1), with s inner edge forming
narrow acule angle, quite distinet from some other species (e. g. panamaensts,
[Gg. 6 ). Dactvlus of third percopod (Fig. 6 m) with long hook on inner edge
nearky hall way from proximal end, this hook narrowing all the way lo tip
(CIL chilensts). Dactylus ol fourth percopod horn-shaped (Fig. 7 ¢) with widest
parl being proximal. .

Remarvks: Lepidopa mevicana is one of 1wo new species in the Pacilic
that fit into the venusta group. They have roundish eye-plates with setae at-
tached 1o the ventral side ol the plate. Lepidopa mexicana differs from the
olher new one, esposa, in having very large eye-plates with the distal medial
side flatiened and slightly undulating (Ifig. 3 s). The eye-plates clearly narrow
towards the distal end from aboul the mid-line and are longer than broad; both
points separate the species from chilensis. The subrostral spine is present as in
all members of the group.

This species has heen Tound only on sandy beaches. Nothing is known ol the bi-
ology.
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Lepidopa websteri Benedial

(Fig. Uho ke Fig 24 Fiec 3 e Figo A b me Fig S el i; g, Go)

Lepidopa websteri Beseoier, 1903, Proe. U8, Natl, Mus., 26 (133732 892, Fiw. 3
Hav and Swore. 1918 Bull. T, S, Bur, Fish, Tar 1915 and 1916) 34: 415 Gonrvox 1938,

Bull. Balfles Mus.. Singapore. 14: 188: Pranse. Heanr and Wiawrox, 1942, Keol. Monogr.
12 0250185, Fig. 11 Wonaus, 1965, UL S, Depl. Tnrerior Fish, Bull., 65 (12 138, e, T4

Lepidopa venusta, Kiseseey, 13800 Proce. Aead. Natur. Sei. Philadelphia, 18790 410
Sanrrrr, 19350 Sei Sur. Porto Rico and Viegin Tds.. New York Aead. Sei, 15 2) 0 210 (part):
Hovrvirers, 1960, Proe. K. Nederland Akad. Wet.. Ser, € GA (1) 31, nee. Stiatesox 1860,

Mbunca seatellata, Guupes, 1850, Proe. Amer. Adv. Sein, 20 187, nee. Pase. 1793 and
H. Muiye Enwanns 1837,

Ty pe: The holotvpe of this species is now in the USNA (42214, The 1vpe locality
is Fort Macon, Carterel County, North Carolina, 1S, .\

Distribution:

oS A Noreh Carolina: Fort Macon, Beauforl (type locality USNN 42204
Kixcsiry, 1880: 410: Pransk et al, 19420 185 BMNIL 14630 BLY). Beaufort (Gonrnox,
1938: 188: Peanse etal, 1942 185 TSNA 62783, 82146, R1963—81975). Bird Shoal near
Beaufort (Peanse et al. 1942 1285), Dram Inlet near Beaufort (Wininaas, 19650 139).

South Carvolina: Charleston Harbonr (Gienes, 18300 187; MCZ 867).

Florida: Tampa Bay (USNM 49117).

Misstssippi: Ship Tdo (USNM 92432) 10 Petit Bois 1., (Winaws, 1965 1395,

Desceription: Carapace considerably shorter than wide, with typical
narrowing just hehind lateral spines, then a widening before sides converge
towirds truncaled posterior edge; posterior concavily just short of being semi-
cireular (Fig. 2 )); groove around posterior edge stopping al concavity with
end turned just slightly forward; rostrum a distinet, pointed pyramid with
concave sides running back into ocular sinus: from base of sinus, edge running
almosl straight outl 1o anteriolateral Tobe with only slightest tendeney to con-
vexily where in most other species there is a delinite bulge (IKig. 2 j); this is the
castest character separatiug venusta from webstert; from anteriolateral lobe,
edge running hack and outward. then running straight for some way belore
curving around to lateral spines: selae pattern on carapace the bare minimum
found in the genus with no patterning behind central line and with many ol
the grooves appearing to lack setae until elosely examined.

First abdominal segment shorter than long, narrowing towards concave
anterior edge (Fig, 1 b): exposed seetion a thin line of setae with no erescent-
shaped area behind; second abdominal segment with fairly deep, wide emargi-
nation, sides almost parallel; pleural expansion very large, slightly conecave
anterior edge sloping somewhal backward bul no as much as i venusta;
another difference 1s that the lateral and posterior corners of the expansion
form one continuous curve in venusta whereas inoswebstert the lateral edge is
stratght; pleural expansion on the third segment typical of Lepidopa bul an-
terior edge of fourth quite straight, sloping slightly forwards whereas in venusta
iLis not as straight and slopes backward (IFig. 4 | and m); fifth segment wider at
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front and narrows; pleural expansions fairly thin, curving forward; sixth seg-
ment a little longer than broad. Telson pear-shaped, as long as wide.

ive-plate of websteri (IMig. 3 r) very similar Lo that of ©venusta, both heing
Jonger than broad and almost elliptical. only differing in that websteri is pro-
portionally a litle wider, inside distal edge stightly flattened wherecas in ve-
nusta it is convex all the way round; L. websteri also lacks small notch in
distal end of plate found In senusta; upper surface smooth and shiny, lacking
sctae excepl in outer proximal corner; lower surlace with Targe number of
long sctae; edge fringed with selae almost all attached to underside of plate
except a few along middle of inner edge.

Flagelluny ol antennule ol websteri probably longer, thinner and more
flexible than in any other species; for example, one female el 8 mm had a
lagellum 45 mm long and consisting of 172 articles; second flagellum with
two arlicles and reaching just 1o end of fivst article of first flagellum (Fig. 1 k);
third segment of antennule quite long and narrow being about four times as
long as wide. Antennal scaphocerite short, just overlapping fourth segment;
filth segment only about hall width of distal end of fourth segment, about twice
as long as wide; [lagellum with eight articles, second being longest, eighth about
one and a hall times as long as seventh and rather thin.

Mandible differing considerably from venuste in relative size of Leeth; in
webstert more proximal tooth on edge largest, culling edge running straight
from there o distinel angle where second tooth situated (Fig. b g). Second
maxilliped with lwo-segmented exopod, second segment very long and thin.
Third maxilliped with ecarpus expanded but not extending right to end of
propodus.

Iirst subchelate percopod similar to others in genus. Sceond with dactylus
similar 10 that i venusta (Fig. 6 h), but clelt narrower, bulge more hooked
with definite coneavity along outer edge. Dactylus of third and fourth pereo-
pods resembling those in venusta although gap belween hook and ancillary
process in third percopod slightly narrower and less broad in venusta than in
webstert (Fig. 6 o).

Remarks: More is known about the biology of this species than any
other member of the genus. Pearsy, ITuarse and Wranton (1942) collected a
number ol specimens from the Beaufort region of North Carolina and found
ovigerous females beltween 10—22 July. The voung zocae are found in the
plankton ofl North Carolina in July and August (Wiiriams 1965). The yvoung
individuals arrive on the beach sometime in the {irst half of August and prob-
ably overwinler as small individuals and grow up to adulls in the spring ol
the following year. The adults live in the sand just below low-lide mark on
exposed sandy beaches on open sea coastlines but in a few cases they have
been recorded from some of the less exposed coastlines 1 the Beauforl region
(Pranse el al. 1942: 185). The largest female was 13 mm cl. and the largest
male 6 mun cl.
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Lepidopa chilensis Tenz
g, 3y o Figo Avy vy s Figo S hy L g 7))

Lepidopa chilensis Tz, 1902, Zool, Jahrb., Suppl. 5: 7500 plo 23, Fig. 5 and 520 Daxa,
1852, 1. S. LExplor, Exped.. 1838—42, 13 (Crustacea 1;: 406, There is some doubt as 1o the
identification of this specimen and its present whereabouts: Rormsex, 1001, Proe. UL S, Nail.
Muso 38 717667 : 5950 Powren, 1915 a0 Rev, Chilena, Hist Nat., 190 820 Powreen, 1915 h. Bol.
Mus, Natl, Chile, 80 17: Gonpox, 1938, Bull. Ralfles Mus., Singapore, 14: 188 1ae, 1955,
Lund Unive Aresske. (neseed Seec 20510 212) 0 11 Hovnrois, 1960, Proe. I Nederland Akad.,
Wet.. Ser. G G4 (12 28,

Type:r The holotvpe s a female el THhmm in the Berlin Muascuni. According 1o
Guroxen {n Hoemmeas 19605 the specimen s in poor condition. T liave not examined the
Lype. The type loeality is Iquique, Provinee ol Tavapaea, Chile.

Distribution:

Chile: Tguique. Provinee of Tarapaea {type locality; s Coraumilla, Provinee of
Valparaiso (Powren, 1915 a: 821,
Peru: El Paraiso near Huacho (Hormos, 19600 280 RMNLIL 1463250 Ancon

(Hovrurs, 1960: 28; BMNIL 14633 BMNLL 1913021012815 Mollendo (Hovmnes, 1960 : 28;
BMNIL 193844105

s Lurin (Hovrmews, 1960 29

Deseriplion: CGarapace slightly wider than long, narrowing lrom
widest pomt between lateral spines for aboul a quarter of length helore
widening again to about two-thirds back, then narrowing to truncated poste-
rior end; posterior coneavily quite shallow, just a little Hatlee than semicir-
cular; groove around posterior edge stopping al edge ol concavity with end
turned slightly Torwards; selae pallern as in esposa (Ifig. 1 o), consisting of just
simplest part ol Lepidopa paltern with no extra areas of setac and no pal-
terning  behind central line; setae on carapace small and  inconspicuous;
vostrum riangular with concave sides, rounded tip; sides curving gently round
lo ocular sinus and oulwards to gently curved convex section between sinus
and anteriolateral lobe; from lobe. edge eurving backward and outward, then
vunning straight for some distance before curving around Lo long lateral spines;
edge lined with very small teeth, difficult Lo see in some parts, and long sctac;
long anteriolateral spines and subrostral spine present (g, 4 v, s).

First abdomimal somite shorter than wide, narrowing at truncated, slightly
concave, anlerior end; exposed part forming narrow attened erescent-shaped
arca lined along edge with setae; plearal expanston of second abdominal seg-
menl wide, anterior edge almost hall as deep as segment al that point, sides
almost paratlel: pleural expansions on thivd and fourth segments typical of
genus; those on (ifth segment flattened, curved forwards; [ifth segment nar-
rowing lowards posterior end: sixth almost square but flateing out slightly
right al posterior edge, Telson pear=shaped hut only just larger than broad.

ve-plate almost round (Mg, 3 n, o) with slight [lattening along distal
edge; edge lined almost all way round with setae, but except in proximal outer
corner these setae atlached o underside of plate, not o edge ilsell; distal hall
ol underside of plate covered with inat of long setae, some also presenl along
outer hall of proximal edece: no eye-spot or cornea present.
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No spine present on hasal segment of first antennule. third segment nae-
row at proximal end, widening to aboul one-third along its length. then edges
converging slightly all the way 1o distal end; [ivst flagellhnn very long with
about 100 articles: second flagellum with two or three articles and reaching as
far as end of second article of fivst Magellum, Antennal seaphocertte very short,
just reaching to base ol fourth segment; flagellum with eight articles. second
to fifth wider at distal end: Tast article evlindrical. almost twice as long as
seventh.

Mandible (IFig. 5 h) with three-segmented palp. culting edge divided up
by tooth just to distal side of middle of edge, as in mexvicana (Fig. 5 ). Second
maxitliped (Fig. 5 1) with two segments 1o exopod where second segiment very
shorl. contrasting markedly with certain other species. Third maxilliped with
carpus expanded over propodus to junetion with dactyvlus but not overlapping
junctions propodus with anterior dorsal expanded. overlapping dactylos: ex-
opod round and thin, reaching about hall wax 10 end ol proximal propodus
e, A,

Kiest and [ifth pereopods like others in genus, Second and thivd with
dactyvla similar 1o those of deamae and mexicana respeetively exeept distal
process on third dactylus shightly expanded hall way along its length whereas
i mericana and swollebaeli 10 narrows along its entire length, Fourth percopod.
with process on dactylus pointed, not rounded (I91g. 7 )).

Remavks: In addiion to the material deseribed above there is a
female from Ancon, Peru (BAMNIL 1913.12.10.128) whieh differs shightiy in
both the exve-plate shape and in the vostrum being truncated  rather than
pointed (Fig. 3 0). As no other dilferences could be Tound between this spee-
men and other ditllensis 11 seems probable that this specimen is just o variant
within the speetes. More material from the same location may show that this
15 In [act a new species.

The basie differences bhetween this species and others is the shape of the
eve-plates and the expanston of the anteriodorsal end ol the propodus of the
third maxilliped. In other species the propodus end slopes backward or at
most proteades shightly as in mexicana.

Lepidopa esposa sp. nov,
i Loy Fige 20y Fige s Pigo A es Fig. 7o)
Ty pe: The holotvpe 1s a male el % mm in the MPHN,
The speetfic nmme is a0 noun i apposition deeived Trom the Spanish word Tor wile.
Disteribulion:

A single specimen of this species was found in the MPHN with o label which read
“Leptdopa neyops Stimps., Bouvier det., Basse California, Diguet 1905, Baiae de la Paz™,
The type location is therefore La Paz Bay. Baja Galifornin, Mexico.

Deserviption: Carapace T mm wide, S mm long (Fig. 1 o), narrow-
ing behind lateral spines 1o waist about one-thivd of length baclk, then widening
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again for next third before narrowing 1o truncaded posterior end; posterior
emargination roughly semieiveular in shape (Ifig. 219) 1 rostram triangular with
tip rounded: ocular sinus smoothly concave, outside edge running almost
straight out 1o lateral lobes with only slight convexity (IFig. 2 1): in this partic-
ular character the species vesembles swebsteri: [rom anteriolateral lobe. edge
curving gently back and outward, then running almost straight before curving
bhack to lateral spines: these lateral spines nol very large. groove ranming back
from spine very straightl; long antertolateral spines and long subrostral spine
present, anteviolateral Tobes lined with very small teeth; sctal paltern on cara-
pace resembling others i venusta group in being just the minimwn Lepidopa
pallern with very mconspicuous selae; groove along posterior edge of earapace
stopping al posterior emargination {(I%ig. 2 1.

First abdominal segment shorter than long., narrowing towards front. an-
terior edge slightly concave; exposed portion just a very narrow curved band
ol setac: emargination in anterior edge of seeond segment nearly hall as deep
as wide, sides almost parallel; anterior edge of pleural expansion very shightly
concave, sloping backward just shghtly: anterior lateral corner a right-angle.
posterior corner broadly rounded: third pleural expansion with anterior edge
concave but same edge in fourth expansion straight, as in svebsters; their setal
grooves same as in other species; lifth segment wider al anterior end. pleural
expansions thin, narrow. curved forwards: sixth segment almost square with
slight waist about one-third [rom posterior end. Telson pea-shaped, aboul as
long as broad.

love-plate almost identical 1o thal of venusta exeept slightly narrower at
hase, more rounded on outside distal corner; the two very diffieult 1o separate
except by direet comparizon (Fig. 3 q); plate smooth. shiny, fringed by selac:
a lew atlached 1o actual edge. exeepl in outside proximal corner, most altached
to ventral side which is covered with Targe number of long scelae exeepl in
centre of plate,

Antennule typical of others in genus: third segment relatively long and
thin, earrving fong llagetlum although actual length unknown as hoth e
partially missing in the type; second Hagellum short. with one article. only
reaching to end of fiest article of first flagellun. Scaphocerite of antenna very
short, little longer than broad, just overlapping lourth segment; {ifth segment
rather small, about hall length of Tourth segment; antennal flagellum hroken
both cases,

Mandible with three-segmented palp. long culling edge unbroken by een-
tral tooth towards distal end. Fxopod of second maxilliped with two segments,
second very short, litlle Tonger than width of distal end of first. Expanded an-
terior end of carpus of third maxilliped not reaching to end of propodus
{Iig. 4 e} dactylus short, exopod narrow, reaching only hall way along merus.

First pereopod similar to others i genus. Daclylus of second like that of
swebsteri with narrow noteh quite unlike venasta. Daclylus of third pereopod
more like venusta in that the two processes spread apart less, bul the difference
may be an individual variation, Dactyvlus of Tourth percopod (IFig. 7 g) similar
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to that in wenusta bul distal end proportionally slightly thinner, proximal pro-
cess more poinled with ounter edge more concave, inner edge straighter.

Remarks: The proeess near the proximal end of the third dactylus
has a delinite thickening in the middle whereas i both mexicana and sebsteri
this branch decreases in width throughout its length. The proximal hulge is
definitely rounded in meaicana, more of a right-angle in esposa and bluntly
pointed in svebsteri.

Nothing is known about the biology ol esposa.

Lepidopa wollebaeli Sivertsen
(g 1 hs Figs Ang g, 8)
Lepidopa wollebaelii Siverresix, 1934, Nyt mag. natue, 74: 9 <10, PL A, Fig, 3541,

Type: The only known specimen of this species is the holotype in the Zoologisk
Muscum, Oslo (<1005 collected on the 24th August, 19230 This specimen is dry, shrivelled
and partly fragmented, beeause ol this our only knowledge of the shape of the carapace is
Swverrsex's rather poor figure, The Tollowing is therelore, incomplele aud deals mainly with
characters which would allow us o separvate wollebaelii from other species in the genus,

)

Vig. 8. Lepidopa wollebaeki (hololype). ar eve-plate dorsal view: b dacivlus ol Srd pereopod: ci daetylus
of 2nd percoport; di anterior edge of carapace. Seale — [ exeept ) where it is 0.5 mm

Distribution:

Floreana, (Isla Santa Mariad, Galapagos lds., FEeuador,

Descriplion: Carapace appearing longer than wide: anterior edge
with triangular rostraum with concave sides, rounded tip, distinet subrostral
spine: ocular sinus shallow, edge running out 1o anteriolateral lobes is just
slightly: convex: from anteriolaleral spine, edge curving gently back and out-
wards. then running Faiely straight for some way helore eurving slightly back
Lo lateral spines; these spines distinet, projecting forward level with anterior
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edge: small vound teeth lining anterior edge of carapace from aboul mid-way
between anteriolateral and lateral spines; lateral spine groove shraight, lined
with sclae; posterior concavity in carapace seeming hroad and shallow; groove
around posterior edge of carapace nol visible e hololype: carapace itsell like
others e venusta group, smooth. with minimal setae patlern,

First abdominal segment with short, [laltened, crescenl-shaped exposed
portion at posterior edge, anterior edge of which being lined with sclae
(Fig. 1 hy; seeond abdominal segment with broad concavily in anterior edge

FFig. 9. Lepidopa. Distribution of the species in the myops  group and californica. 1. californica; 3. myops;

3. panamaensis; 4. distincta; The type localily is indicated by the line from the numlw[?-
with sloping sides, lateral expansions with straight anterior edge, anterior cor-
ner a rounded right-angle, posterior corner bhroadly rounded. Sixth abdominal
segmenl just longer than broad with slight waist in middle. Telson larger than
broad, pear-shaped.

Antennal scaphocerite very short, Hagellum of seven articles, last one
eylindrical, distinelly longer than penultimate article.

Eve-plate (Fig. 7 a) very simiar 1o that in chilensis (Fig. 3 n) in being
almost round, but diflering in being just slightly longer than broad, in some
ways resembling websteri (Fig. 3 ¢) but not flattened along one edge as in this
lutter species; distal edge very slightly coneave as in venusta (Mg, 3 p).

Zool. Anz. 186 =
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Third maxilliped (Fig. 4 n) wilth carpus exlending well over propodus hul
not reaching anterior edge; anterior end of propodus slightly expanded hut
more rounded than in either chilensis or mexicana; species resembling esposa
(Kig. 4 ¢) in shape of this expansion.

Ductylus of second percopod pointed with broad squarish expansion at
proximal end (Fig. 8 ¢). Dactylus of third percopod (Fig. 8 b) with proximal
process narrowing all the way Lo distal end as in mevicana and in this differing
from chilensis.

Fig. 10. Lepidopa. Distribation of speeics in the benedicti gronp. 1. mearnsi; 2. haigae; 3. deamnae; 4. bene-
dicti; 5. richmondi; 6. sorodeamae, The type locality is indicated by the line from the number, mearnsi
docs nol have a specific Lype Joeality

Very few characters distinguish this species Tvom chilensis 1o which it
appears closely related. as indicated by the eye-plate. The distinguishing
characters are (1) eye-plate not quite round — just slightly longer than wide.
(2) concavity in anterior edge of second abdominal segment has sloping sides,
nol almost straight as in chilensis. (3) seven articles in flagellirm rather than
cight; this may be an individual varviability. (4) expansion of the propodus of
the third maxilliped slight and rounded. (5) process at proximal end ol daety-
lus of third percopod narrows all along its length.
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Discussion

Ouwr knowledge on the systematies and distribution of Lepidopa 1s now
sulliciently detailed that some prelimmary idea of the evolution of the group
is possible. In presenting a tentative outline of the evolution within the genus
I will rely on four major points. These are (1) The genus ean elearly be divided
into four groups — myops, benedicti, venusia and the single specles, califor-
nica; (2) Some of the members of the groups form pairs of closely related

Fig. 11. Lepidopa. Distribulion of species in the senusta group. 1. websteric 2 venusta; 3. esposa: A mex-
irvana; 5

5. swallebaeki: 6. chilensis. The type locality is indicated by the Tine Teom the number

species with one member of the pair oceurring on cach side of the Americas;
(37 Al the species that do not fit into a pair are found on the Pacific side of
the Amerieas: (4] We know that no sea conneetion has oeccurred across Central
Amieriea sinee the late Phocene and 1t is improbable that there has been any
exchange around Cape Horn both beeause the erabs are tropical or subtropical
and beeanse the two most southerly species, clulensis. on the Pacilie side, and
riclumondi, on the Atlantice stde, are not closely related. With these pomnts 1L s
possible to propose an evolutionary tree for the group and 1 doing so, o
suggest the probable number of species alive i the late Pliocene.

7E
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The speeies paies are summarised in Figure 12, This shows thal there were
probably six or seven anecestral species alive when the sea connceetion was
hroken and their populalions were cul inlo Lwo. Five gave rise Lo species pairs
and a sixth gave vise W caltfornica; possibly this one was alveady isolated some-
where along the north west coast of the Americas. The seventh species may
have been haigae as it is quite distinel from all other Lepidopa and may have
separated ofl carlier than the late Pliocene Trom the richmondi-mearnst stock.
These six or seven speeies probably arose carlier from two basie ancestors,

S venusta

-— ® mexicand
® chilensis

Venusta
~ yroup } g ® wollebaeki
‘C wabsteri
I ® esposa
‘ richmond:
__Ancestral ® .
Lepidopa ot .
Benedicti ® haigae
qroup l e
‘ | benedicts
| ® sorodeamae
I ® deomae
&
H
Myops S ‘ distincta
group \ ® myops
} ® panamaensis
Californica e californica
group

|

wwing possible relalionships of the species in the Tour groups ol
ilic species and the others are from the Bast coast of the Americas

ig. 12, Lepidopa. Lvolulionary tree
Lepidopa. Those marked e ure P

one ol which gave rise Lo the three species in the myops group and the other
to the rest of the species in the genus. Lepidopa californica holds a somewhat
anomalous positton in that it has the eves of the myops group bul resenibles
the benedicti and venusta group in all other characters. 1L more elosely re-
sembles the benedicti group in the shape of the groove around the posterior
edge of the eavapace and n the fack of a subrostral spine; however. the eye-
plate and the eye-plate setac resemble those in the venusta group. It probably
separaled ecarly in the history of the genus (rom the common stock of the two
groups and may have been geographically isolated since that time.
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This leaves the problem of why there are so many extea species in the
Yacifiec Coaste I Teel that wollebaelt probably avose from chilensis whose pelagic
lirvae could easily have deifted from Pera 1o the Calapagos and become
established there. The fowr species — haigae, californica, myops, and esposa
are mleresting in having vestricted distributions near the Gull of California
I think that changes in sea temperatures have resulted in part of the Gulf of
Calilornia Torming isolated pockets in which species have had time and the iso-
fation 1o differentiate from their parent population. This pockel mav be in the
head of the Gulf, as now with the sub-population of californica and another
sand eraly Emerita analoga while the main populalion in both cases occurs
along the outside coast of nothern Baja California and Southern California.
Alternatively, it may be tropical “island™ on the tip of Baja California itsell
where esposa and myops now live as does a population of another tropical
sand evab, Hippa pacifica. With cach pulse of the isotherms up and down this
part of the coast of AMexico new species may bud off. The same Lype of process
may be occorring al this present time on cach side of Florida in the case of
websteri and the sand craly Kmerita talpoida, hat at the moment T ean find no
morphological characters separaling cither of these two sub-populalions,

in the case of sorodeamae and chilensis, the isolating barrier hetween the
northern coast of South America and the coast rom Ecuador south may be the
current patlern. Possibly the southern section has been seeded regularly with
changes in sea temperature and the subsequent changes have resulled in cur-
rent pallerns which prevent the mixing ol species {from the two sub-populations
and resulting speciation (Kyroro, 1970).

In concluston, it should be emphasized that these ideas on the evolution
of the genus Lepidopa cannot be considered more than a preliminary hypo-
thesis and need to be tested by more work on this genus, parcticularly by a
comparison ol the larvae, What is clear is that the genus Lepidopa, as we know
it today, consists ol a group ol morphologically rather homogeneous species
which are casily separated from other genera im the family.

Preliminary examination of pelagic larvae from the plankton of Califor-
nia and North Mexico (M. Kxicur, personal communication) suggests, that
other species are present that we have not vel found as adults, as for example
oll Californta where two species ol larvae are known in an area where only one
adult, californica, has been recorded.
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