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Shallow-Water Pycnogonida of
the Isthmus of Panama and
the Coasts of Middle America

C. Allan Child

Introduction

This is the first comprehensive report on the
shallow-water Pycnogonida of Panama and Middle
America. The report is based on two major collec-
tions from Panama: the Smithsonian Tropical
Research Institute’s (STRI) oil pollution study col-
lection made under the auspices of the U.S. Envi-
ronmental Protection Agency (EPA), and the Smith-
sonian Institution’s Panama Survey collection made
by research-collector teams from the National Mu-
seum of Natural History (NMNH) of the Smith-
sonian Institution and other institutions. These col-
lections were supplemented by a number of smaller
collections from Panama and the coasts of Middle
America. These include USNM (former United
States National Museum) collections originating
from Allan Hancock Foundation Expeditions, using
the Velero 111, mainly along the Pacific coast, the
Smithsonian-Bredin Quintana Roo, Mexico Expe-
dition of 1960, and the collections of J. L. Barnard
from Panama and Mexico, and R. Brusca from
Mexico. Many other collectors contributed material
reported here and the existing collections of the
USNM were examined for Middle American ma-
terial. The Pycnogonida of Belize are excluded
from this report as they are being reviewed else-
where (Child, in prep.) and their inclusion here
would only result in unnecessary duplication.

C. Allan Child, Department of Invertebrate Zoology, Na-
tional Museum of Natural History, Smithsonian Institution,
Washington, D. C. 20560.

HistoricAL BackGrounp.—There are no reports
treating exclusively the pycnogonid fauna of either
Panama or the remainder of Middle America
(except for Belize), and the fauna has remained
little known. The Middle American pycnogonids
recorded in the literature are only treated as parts
of collections covering much larger geographic areas
or depths outside the scope of this report.

Schimkewitsch (1889) was the first to record a
pycnogonid from Middle America (Gulf of Panama)
when he described Tanystylum calicirostrum, un-
fortunately from a female specimen lacking full
diagnostic characters.

Hilton (1942b) listed Nymphon pixellae, Ano-
plodactylus erectus, A. robustus (= A. portus),
Nymphopsis spinosissima and N. duodorsospinosa
from either the western side of Baja California,
Mexico, or the Gulf of California. I have been un-
able to confirm his record of N. spinosissima with
any other records or specimens from Mexico, and
for the moment will regard this as an erroneous
identification of N. duodorsospinosa, a species which
appears rather commonly in these waters. The pres-
ence of Nymphon pixellae is questionable in Mex-
ico, although I have included two definite, if frag-
mentary records for this species in Mexican waters.
It is included here for these two records even
though it is a deeper water species. Hilton (1942b)
also described Pycnogonum panamum from Bahia
Honda and the Islas Secas, Panama.

Hilton (1942c, 1942e, 1942f) in his series of pre-
liminary papers treating families of pycnogonids of
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the Pacific coast, listed Oropallene heterodenta
(= Anoropallene palpida), and Tanystylum oculo-
spinosum from Baja California, Mexico, 4Anoplo-
dactylus erectus from Costa Rica, and Tanystylum
panamum (= T. intermedium) from Panama.

Hedgpeth (1948:279) recorded Pycnogonum reti-
culatum from the coast of El Salvador, and Stock
(1954a:129) reiterated Hedgpeth's cross-isthmian
distribution for this species.

Stock (1955) listed Pacific coast records for Ano-
plodactylus portus from Nicaragua, A. erectus,
Tanystylum isthmiacum and Tanystylum species
from Islas Taboga and Taboguilla, Panama, and
Anoplodactylus species 2 from Islas Perlas, Panama.
In his discussion of specimens in the Hamburg
Museum, Stock (1956) described Anoropallene cre-
nispina (= A. palpida) from the Pacific coast of
Guatemala, and in his second paper (1957:82) on
Hamburg Museum specimens, he listed a paratype
of his new species Ascorhynchus castellioides from
Colén, Panama.

The only other report treating any shallow-water
pycnogonids from Middle America, as far as I can
determine, is Stock’s (1975a) Atlantic paper in
which he listed five species taken from the Panama
Caribbean coast and one from Honduras. These are
Anoplodactylus insigniformis, Endeis mollis, and
Ascorhynchus castellioides from Cristobal, Ascor-
hynchus massiliformis from Colén, and an un-
named Nymphopsis species from Limon Bay. The
species found in Honduras was Pallenopsis schmitti.
From the Pacific side, Stock listed the single species,
Ammothella appendiculata from Punta Paitilla,
Panama City.

These 26 records which include 21 species (3
unnamed) form, as far as I can determine, the sum
of our previous knowledge concerning shallow-
water pycnogonids of the coasts of Middle America.

CURRENT KNOWLEDGE OF THE FAUNA.—This re-
port includes all records now available of shallow-
water pycnogonids from Middle America, exclud-
ing the Belizean fauna. The shallow-water fauna
now comprises 64 species (with 2 species unnamed
for lack of males) in 16 genera and 7 families.
Approximately 3200 specimens were examined from
slightly more than 300 stations for purposes of com-
pleting this report. Seventeen species (27 %, of the
fauna) in 7 genera and 5 families are described as
new.

There are now 16 known genera common to both
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coasts of Middle America although 2 are known
only from species found in deeper water. There are
also 16 species found on both the Pacific and Carib-
bean coasts, if the Florida and West Indies fauna
are included. The incredibly rich shores of Panama
itself now have 26 species (6 new) from the Pacific
side and 34 species (4 new) from the Caribbean
side. Nine of these species in 6 genera are cross-
isthmian species found on both coasts of Panama.
Three other new species presented here are not
found in Panama (thus far): one is Mexican, one
is from Isla Malpelo, and the other is from the
Caribbean coast of Colombia. The Colombian fauna
does not form part of this report, but the 2 new
species were included here rather than propose
them separately.

Z00GEOGRAPHICAL REMARKs.—Pycnogonid affini-
ties with other geographical areas are as follows
(Figure 1): number of Panamanian (Pacific) species
found extending north to Mexico is 13; extending
north to California and beyond, 6; also in western
Pacific and/or Hawaii, 4; also in Indian Ocean or
Red Sea, 5. From these figures, it is indicated that
the Panama fauna has its closest affinity with
pycnogonids found north through Mexico, as would
be expected. The affinities of Panamanian species
with those of northern South America must await
examination of collections from this area. Almost
nothing is known of the South American Pacific
fauna.

The number of Panamanian (Caribbean) species
found elsewhere in the Caribbean is 27; in the
western North Atlantic, 19; south to the Guianas
and Brazil, 12; also in West Africa, 10; and also in
the Mediterranean, 6. The Caribbean Panamanian
fauna has its greatest affinity with the Caribbean
Antillean fauna, again to be expected. There are
many more Caribbean and western Atlantic species
known than are represented in this report. This is
also true for amphi-Atlantic species, of which Stock
(1955:211) counted 23. There have been several
others added to the list since that date. There are
three pantropical species represented in Panama
and possibly one other, Endeis flaccida, which has
been collected in most, but not all, tropical seas.

The genus Anoplodactylus is by far the most
common (19 species, 1263 specimens) of the 16
genera found in Middle America. There are almost
twice the number of specimens of Anoplodactylus
in this report than the next largest genus, Tanysty-
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lum (11 species, 668 specimens). Ammothella is the
next most common genus (375 specimens), followed
by Ascorhynchus (303 specimens) and Anoropallene
(176 specimens). The other 11 genera each have less
than 100 specimens.

There are a number of species that could be
expected along the Caribbean shores of Middle
America, but were not found during the course of
these various investigations. The Sargassum-trans-
ported species of Anoplodactylus maritimus and 4.
petiolatus are known from the West Indies and
could conceivably be carried to Middle America.
Anoplodactylus lentus and A. insignis have both
been found in the deeper water of the Yucatan
Channel, but not as yet in Middle American shal-
lows. Another common Caribbean species not found
in Middle America to date is Callipallene brevi-
rostris. Tanystylum orbiculare has a few Caribbean
records, but again has not been found as far west
as Middle America. Further collecting north of
Panama may reveal any or all of these species.

All collections examined from the Caribbean
coasts of Middle America lie within the Caribbean
faunal province, which extends in the west from
the northeastern tip of the Yucatan Peninsula to
Colombia. There were no pycnogonid collections
examined or known to me from the Mexican Gulf
coast.

With regard to the Pacific coast, Briggs (1961:548)
defines the Panamanian Region (Eastern Pacific
Tropical Faunal Region) as roughly that area en-
closed by the winter 20° C surface isotherm. This
area, poorly documented for most marine inverte-
brates, includes the outer coast of Baja California,
from about Bahia Magdalena (24°40’N), the Gulf
of California, the entire Middle American coastline
to Colombia and Peru, ending at about Punta
Aguja, Peru (5°48'S).

This report includes 6 species found to the north
of Bahia Magdalena that fall within the Californian
faunal region. At least 6 other species apparently
terminate their northern distribution on the outer
Baja California coast, so the Bahia Magdalena line
is restrictive to the extent of reducing by 509, the
number of Middle American or Mexican species.

Briggs (1974:43) subdivided the Panamanian
Province into 3 different provinces: the Mexican,
Panamanian, and the Galapagan. He limited the
Mexican Province to the area north of Bahia
Tangola-Tangola, at the northern end of the Golfo
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de Tehuantepec. South of this is the Panamanian,
including Isla Coco (5°33’N, 86°59'W) and Isla
Malpelo (4°0%’N, 81°36'W), and extending vari-
ously to either Guayaquil, Ecuador, or Paita, Peru,
depending on the particular marine fauna under
consideration. The Galapagos Province does not
fall within the scope of this paper, although the
shore fauna is related to that of the Panamanian
Province by the presense of 3 pycnogonid species
found in both localities.

The ultimate determining factor in delineating
a faunal province is its endemism. There are no
endemic pycnogonid genera known in the Panama-
nian Province or the 3 subdivisions as listed above.
This does not mean that future intensive localized
collecting will not turn up endemics, but it would
be surprising if an endemic genus was revealed at
the Pacific terminus of the Panama Canal after
long and intensive collecting in that place. The re-
mainder of the Middle American Pacific coast is
sparsely collected in terms of pycnogonids, and
most other marine invertebrates, and could very
well yield one or more endemic genera.

There are several endemic genera in the rich
Caribbean Province, but none of them have been
found thus far along the coasts of Middle America
except for Hedgpethius in Belize (Child, in prep).
Most are deep-water genera, beyond the shallow-
water collections in this report. There are possibly
several endemic species on either coast, but any
possible endemics subject to consideration are only
known from capture records provided with original
descriptions or, at most, records from nearby locali-
ties. There are far too many disparities in pycnog-
onid distribution records for anyone to predict
which species will eventually be regarded as en-
demic.

TERMINOLOGY.—A set of keys to the Middle Amer-
ican shallow-water families, genera, and species are
provided. In compiling keys to the Middle Ameri-
can genera and species, I have attempted not only
to provide characters which separate each, but have
endeavored to define each genus and species within
the several keys. Terminology used within the keys
and descriptions is presented in diagrammatic form
in Figure 2. The terms are those commonly used
and accepted in most recent literature, except for
the new term, “strigilis,” proposed here.

?t has been recognized for many years that the
ovigers in some but not all pycnogonid genera are
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used to clean the appendages of adherent debris
(Calman, 1929:96-97; King, 1973:30). The 4 or 5
terminal segments are curved into a loop or hook
and variously provided with denticulate or plain
spines and often a terminal claw. Although all
ovigers are curved, in many genera they are not
provided with a claw and strong terminal segments
bearing denticulate spines. For those genera so pro-
vided, the term “strigilis”’ is proposed to denote
that terminal part of the oviger used to clasp and
clean the appendages. A strigilis was a curved in-
strument, usually of metal or bone, used in Greek

and Roman antiquity to scrape the body clean after
the bath.

The strigilis thus becomes another diagnostic
character among the families and genera of pyc-
nogonids, useful in separating those with the organ
from those without it. Many genera, although they
possess denticulate terminal oviger spines and per-
haps a terminal oviger claw, have never been ob-
served using the strigilis as a cleaning organ. This
cleaning phenomenon has been observed in at least
one genus, Nymphon, and perhaps others. Configu-
ration of the strigilis in several genera (e.g., 4sco-
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rhynchus, Callipallene, and Pallenopsis) indicates
that each has most or all of the attributes necessary
to serve as cleaners. Other genera (e.g., Anoplodac-
tylus, Achelia, Ammothella, Tanystylum) lack the
proper oviger length, curvature, and spines for
cleaning, or else have appendages that do not lend
themselves to cleaning with a strigilis. Many of
these genera are usually found covered with debris,
Ammothella being the one most commented on in
the literature. Whether or not all of those genera
and species equipped with a proper strigilis actually
use it for cleaning must await studies with live
specimens of the various species. This may be im-
possible with such predominantly deep-water gen-
era as Colossendeis, but most genera (including
Colossendeis in the Antarctic) have shallow-water
species that lend themselves to live observation.

ACKNOWLEDGMENTS.—So many people provided
from one to hundreds of specimens, information,
or encouragement for this report that a full listing
is impossible. I thank, however, all of those who
have supported this work and list here the main
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PYCNOGONIDA

Key to the Middle American Families

(adapted from Hedgpeth, 1948)

1. Chelifores and palps present; ovigers in both sexes

Chelifores or palps, or both, lacking or greatly reduced; ovigers in both sexes or male

only

4

2(1). Chelifores or chela, or both, vestigial (some achelate); palps of 4 to 10..-s.cgments; ovigers

9- or 10-segmented, with or without feeble strigilis and terminal claw, with simple or

denticulate spines

Chelifores and chela well developed, functional ...

........ AMMOTHEIDAE
............. 3

3(2). Palps of 5 segments; oviger of 10 segments with strong strigilis, terminal claw and den-

ticulate spines; propodus with auxiliary claws

NYMPHONIDAE
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4(1).

Palps lacking, reduced to small knobs, or with 4 segments; oviger of 10 segments, with
strigilis, simple or denticulate spines, with or without terminal claw; propodus with or
without auxiliary @€laws .ocssssnmmsemmesse R CALLIPALLENIDAE

Palps of 4 segments; chelifores lacking; ovigers of 10 segments in both sexes, with weak
strigilis, terminal claw and spines with feeble denticulations; propodus with auxiliary

CLAWS: gucnruusissirsrssssnsess o IS e bW AT TS iomsnonsema ot Bk aneraons AR PRV COLOSSENDEIDAE
Palps lacking; chelifores present or lacking; ovigers in male only 5
5(4). Chelifores present, functional; ovigers of 5 or 6 segments in male only (except Anoplo-
dactylus jonesi), lacking strigilis and terminal claw, spines simple; auxiliary claws lack-
ing or tiny and WeaK ... ..PHOXICHILIDIIDAE
Chelifores and palps lacking; ovigers in male ONlY ... 6
6(5). Body and legs slender (dnoplodactylus-like); ovigers of 7 segments, lacking strigilis and
terminal claw, spines simple; strong auxiliary claws ... ENDEIDAE
Body and legs stout, short, with or without reticulations; ovigers of 7 to 9 segments, lacks
strigilis; terminal claw and simple or bifid spines present; auxiliary claws small or
JACKINE ...ttt s s e PYCNOGONIDAE

Family AMMOTHEIDAE

Key to the Middle American Genera

(adapted from Hedgpeth, 1948)
1. Body circular or discoidal, lateral processes touching or only narrowly separated distally;
scape l-segmented; palps 4- to 8-SEEMENLEA ........co.covuiviimriininieci e crae 2
Body more slender, lateral processes separated by half their length or widely separated;
scape with 1 or 2 segments; palps 9- or 10-segmented 3
2(1). Palp 8-segmented; chela present but vestigial; proboscis pyriform; 1st and 2nd coxae with
tall dorsolateral tUDEICIES .............cooiimucmmciireiieete et seee e e sa e en e Achelia
Palp with 4 to 7 segments; chela usually absent, scape reduced to short knob; proboscis
usually a tapering cylinder or tubular; Ist coxae only with low rounded tubercles .......
. - ..Tanystylum
3(1). Proboscis of 2 segments, a proximal cylinder articulated with pyriform proboscis; most
appendages with large pointed spines; abdomen large, spinose; chela vestigial; palps and
ovigers 10-segmented; without auxiliary claws ... Eurycyde
Proboscis of usual single segment, pyriform, ovoid, or cylindrical, with constrictions 4
4(3). Proboscis ovoid or modified cylindrical; palps of 9 segments -5
Proboscis pyriform; palps 9- or 10-segmented ........ . .6
5(4). Proboscis ovoid, egg-shaped; trunk with 2 tall median tubercles; legs with tall setose
tubercles; chelifores with 3 segments; abdomen long, bent posteriorly ............ Nymphopsis
Proboscis cylindrical, ends constricted; tall tubercles lacking; chelifores blunt, with 2
segments; ocular tubercle a low cone; abdomen short, blunt ............ccccooveeene. Ammothea
6(4). Palps 10-segmented, first 2 segments tiny; chelifores 2-segmented, small, chela vestigial;

propodus without heel or large spines, without auxiliary claws; dorsal trunk segments

with large flaring posterior rims

................................................................. Ascorhynchus

Palps 9-segmented; chelifores 3-segmented, large, chela vestigial; propodus curved, with
large heel spines and auxiliary claws; trunk segments without flaring rims ... Ammothella

Genus Achelia Hodge, 1864
Achelia sawayai Marcus

Achelia sawayai Marcus, 1940:81-86, figs. 10a—f, 17.—Fry and
Hedgpeth, 1969:104 [literature]—Child, 1974:497.—Stock,
1975a:982-983.—Birkeland, et al, 1976:133.—Krapp and
Kraeuter, 1976:342-343.—Stock, in press.—Child, in prep.

MATERIAL ExAMINED.—Panama Caribbean: Golfo de San
Blas, NMNH Sta. 116-1 and 1164 (28 with eggs, ly). Bahia
Portobelo, Misc. STRI Sta., 26 Aug 1973 (13, 192, 1ly).

Galeta Island, STRI Acanthophora 9 (13, 19), 11 (13,
19), 12 (19, 1y), 16 (138, 29, 3y), 17 (28), 19 (13, 12),
20 (14, ly); STRI Coralline 7 (19), 13 (19), 15 (13), 24
(138) 25 (29); STRI Laurencia 7 (1), 11 (13 with eggs,
19), 13-A (18), 13-B (13), 14-A (23), 15-A (1Q), 15-B
19), 16cA (19), 18 (238, 39), 24 (1Q); STRI Laurencia
oil spill, 17 Mar 1972 (134 with eggs), 21 Mar 1972 (1Q);
STRI Thalassia 8 (19), 10 (1), 15-A (1), 16-A (1Q);
STRI Zoanthus 12 (13 with eggs, 13), 14 (12), 20 (13);
Barnard PAN-11 (14 with eggs, 1 larva), PAN-15 (23,
29Q); NMNH Sta. 15 (19, ly); Misc. STRI Sta., 5 Mar 1972
19).



Mexico Caribbean: Quintana Roo, Smithsonian-Bredin
44-60 (123 with eggs), 77-60 (28 with eggs, 28, 19 ovig.)-

Remarks.—This species has yet to be collected on
the Pacific coast, but is very common throughout
the Caribbean, for which these are the westernmost
records. It is distributed from Georgia in the
United States to Brazil, West Africa, the Cape
Verde Islands, and Madagascar. Perhaps its Pacific
coast counterpart is Tanystylum intermedium,
which looks superficially like 4. sawayi. None of the
specimens examined have the more slender appear-
ance of 4. besnardi, a very similar Atlantic species.

Genus Ammothea Leach, 1814
Ammothea hilgendorfi (B6hm)

Corniger hilgendorfi Béhm, 1879:187-189, pl. 2: figs. 3, 3d.
Ammothea hilgendorfi—Child, 1970:292 [literature].

MATERIAL ExaMINED.—Mexico Pacific:
Velero III1 283-34 (2y—chelate).

Baja California,

ReMAaRrks.—These 2 juveniles have chelae with
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only finger buds remaining. Evidently, the ovigers
do not begin to form until the chelae become fully
atrophied. In the adult, the chelae are lost com-
pletely and the chelifore becomes a single cylindri-
cal segment. There are specimens in the USNM
collections, on the other hand, that retain the ves-
tigial chelae while appearing to be fully adult with
fully developed sex pores and ovigers. None of the
male specimens have eggs and also chelae buds.
Neither of the above specimens have any visible
oviger development. This phenomenon is discussed
and figured by Lou (1936:150-152, pl. 18) for
Chinese specimens.

As far as I can determine now, the southern
limit to the known range of A. hilgendorfi on the
American coast is outer Baja California, Mexico.
The species has not been taken in the Gulf of Cali-
fornia or further south along the Middle American
coast. It has an extremely broad distribution around
the northern rim of the Pacific to as far south as
the China coast. It has also been found in the So-
ciety Islands and in Hawaii (as L. ovatus Hilton).

Genus Ammothella Verrill, 1900
Key to the Middle American Species of Ammothella

L Trunk with tall median tubercles or short tubular spines . 2

Trunk without median tubercles or spines

2(1). Trunk, abdomen, and posterior of ocular tubercle with tall thin median tubercles; pro-
boscis ovoid; lateral processes and Ist coxae with many thin tubercles; longer setae
plumose; without tubular spines; Ist chelifore segment longer than 2nd, chelifores
almost as long as proboscis; anterior corners of ocular segment with 2 or 3 robust

tubercles

A. exornata

Trunk with 1 to 5 (usually 2) small median tubular spines; lateral processes with 2, Ist
coxae with 4 anterior and posterior pointed spines and 1 to 3 dorsal tubular spines;
Ist chelifore segment only two-fifths length of 2nd, chelifores three-fifths to seven-
tenths length of proboscis; anterior corners of ocular segment with 1 or 2 thin tubercles

A. spinifera

3(1). Chelifore scape about one-half length of proboscis; ocular tubercle length less than twice
its diameter; anterior corners of ocular segment with low rounded tubercle with papilla;

femur almost glabrous

A. symbius, new species

Chelifore scape about three-fourths or more the length of proboscis; ocular tubercle more
than twice as long as its diameter; anterior corners of ocular segment with tall thin
tubercles or spines; femur usually with ventral spine and Setae ..............oooooveeevooesssvsnes 4

4(3). Lateral processes with paired anterior and posterior pointed spines; coxae with 2 tall
tubercles, 2 or 3 tall tubular spines and paired anterior and posterior pointed spines;
chelifore Ist segment almost as long as 2nd, both with many lateral tubular spines;
anterior corners of ocular segment with single thick papillose tubercles; propodus

robust, sole almost straight .........

........................... A. marcusi

Lateral processes with single anterior and posterior spines; coxae with 2 or 8 (usually 2)
long tubular spines and paired anterior and posterior pointed spines; Ist scape segment
from less than half as long to four-fifths as long as 2nd, Ist segment with or without
tubular spine, 2nd with several tubular and pointed spines; ocular tubercle length
variable, usually long; propodus thin, well curved ...A. appendiculata and A. rugulosa
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Ammothella appendiculata (Dohrn)

Ammothea appendiculata Dohrn, 1881:152-155, pl. 7: figs. 1-5.
Ammothella appendiculata—Birkeland, et al., 1976:133.—
Stock, in press.—Child, in prep. [literature].

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island
reef, STRI settling plates, 10 Feb 1972 (1y).

ReEMARKs.—The controversy over the status of
this and the following species, 4. rugulosa, has been
discussed elsewhere (Stock, 1975a:972-975; Child,
in prep.). It appears strange, at the moment, that
this single juvenile is the only specimen having a
long ocular tubercle, first and second scape seg-
ments unequal, and spine number and placement
to qualify it as 4. appendiculata under the latest
definition. Either there should have been more
specimens of this common species or they all fall
within the definition of 4. rugulosa with shorter
ocular tubercle, almost subequal scape segments,
and slightly different spination.

Stock (1975a:973) listed one record of this species
from the Pacific side of Panama. No other Pacific
records can be added here nor can any 4. rugulosa
be found from the Pacific material examined here.
The single tentative identification above places
this species on both sides of the Isthmus along with
its circum-Caribbean, Atlantic, and Mediterranean
distribution records.

Ammothella exornata Stock
FIGURE 3a—c

Ammothella exornata Stock, 1975a:974-978, figs. 7c-d, 8.—
Stock, in press.—Child, in prep.

MATERIAL ExXAMINED.—Panama Caribbean: Galeta Island
reef, Misc. STRI Sta., 30 Jun 1971 (19); NMNH Sta. 1-5
(ly); STRI settling plates, 11 Sep 1972 (ly). Golfo de San
Blas, NMNH Sta. 1164 (1 3).

ReMArRks.—The Golfo de San Blas specimen is
the first male of this species to be found and I in-
clude figures of the 3rd leg and oviger to complete
the illustrations of this easily recognized species.
The male shows variations from the female, most
of which are undoubtedly sexual characters. It is
smaller and more robust than the female and the
lateral processes are closer together. It is also gen-
erally more setose and tubercular than the female.
The median trunk tubercles and those of the lateral
processes are longer and there are more tiny tuber-
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cles distally on the lateral processes than on the
female. The 2 scape segments are subequal, have
more tubercles, and have a long lateral seta on the
Ist segment of the male. The ocular tubercle is
carried erect in all 4 of the above specimens.

The differences in the legs and ovigers between
males and females are more marked. The male
2nd coxae of the 3rd and 4th legs have genital
spurs equal to almost half the length of that seg-
ment and the spurs are armed laterally with a
fringe of setae longer than the spur diameter. The
more slender male femur has several more setae,
all of which are longer than those of the female.
The exterior part of the femoral cement gland is
a curved dorsodistal tube not as long as the seg-
ment diameter. The male propodus is more slender
and all the long setae of the legs and those of all
other appendages are distally plumose (sometimes
called barbed or feathered setae). There are no
spatulate or clubbed (tubular) spines on this species.

The ovigers of the male are larger with longer
segments than on the female. Of the 2 longest seg-
ments, the 4th is slightly longer than the 5th. The
7th segment is placed anaxially on the 6th and is
armed with 2 long setae. The denticulate spines
appear the same size as on the female oviger except
that there appears to be 1 spine on the 7th segment
instead of the female’s 2.

This littoral species, like many others listed in
this report, was previously known from the eastern
Caribbean (Netherland Antilles) and also from
Belize. Its distribution is extended to the Caribbean
coast of Panama.

Ammothella marcusi Hedgpeth

Amimothella marcusi Hedgpeth, 1948:247-249, fig. 39a-g;
1954:427.—Stock, 1975a:975, fig. 7a, b.—Stock, in press.—
Child, in prep.

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island
reef, Barnard PAN-1 (19), PAN-7 (13, 19, 2y), PAN-11
(28, 2y), PAN-15 (ly); STRI Laurencia 7 (13, 19), 10
23,19), 11 (13, 392), 14B (19), 16-A (19), 16-B (138
with eggs), 17 (13). 22 (19), 23 (14, 19); STRI Laurencia
oil spill, 17 Mar 1972 (1 ), 20 Mar 1972 (1 Q), 21 Mar 1972
(13), 27 Mar 1972 (32, 1Q), 17 Apr 1972 33, 29); STRI
Zoanthus 6 (13 with eggs), 12 (29, ly), 15 (33); STRI
Acanthophora 12 (13); STRI Coralline 5 (14 with eggs,
28,29, 1y), 7 (18), 9 (14 with eggs), 11 (13), 12 (13,
3y), 13 (14 with eggs, 19), 15 (14, 19), 17 (14,29, 1y),
20-A (23, 19), 21 (23, 19), 24 (18, 29), 25 (18, 29.
ly); NMNH Sta. 15-3 (1 9), 104-2 (1y).
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FIGURE 3.—Ammothella exornata, Golfo de San Blas specimen: a, male third leg; b, male oviger
with 3 adherent eggs; ¢, terminal segments of male oviger, enlarged. Anoropallene palpida:
d, Walker specimen, showing abnormal regeneration of chelifores; e, male cement glands
on ventral femur. Ammothella spinifera: f, male third leg; g, male oviger; h, terminal seg-
ments of male oviger, enlarged.
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Mexico Pacific: Isla Tangola, Oaxaca, Velero III 260-34
(18 with eggs), 261-34 (1 3).

REMARKS.—The reexamination of Hedgpeth’s
type-specimen from the Dry Tortugas, Florida, con-
firms these identifications although there is some
variation in the spination of the 83 specimens listed
above. The smaller of the anterior and posterior
spines on the lateral processes may be lacking or
very reduced and the lateral tubercles on the “col-
lar” above the palp insertion show such variation
also. The collar lateral tubercles are of various
sizes from quite large to modest, but they all have
a papillose or granular texture. Some of the speci-
mens, particularly males, have a more robust ap-
pearance with the lateral processes closer together.
There also may be 2 or 3 sets of long spines on the
abdomen, but it is more usual to find 2 sets only.

Leg spination varies considerably. There are al-
ways 2 large tubular “clubbed” spines dorsodistally
on the Ist coxa and there may or may not be 2
shorter clubbed spines proximal to these. This is
in addition to the other tubular or pointed spines
on the 1st coxa. The greatest variation in number
of spines occurs on the ventral surface of the legs.
There are often many more long tubular spines
than are shown in Hedgpeth's (1948:248, fig. 39c)
figure of the leg. He also figured many of the tubu-
lar and pointed spines with a pilose or “feathered”
texture. These are present in the Panama material,
but the spines most often have only a few distal
microsetae or none.

The length relationship of scape segments varies
among these specimens. In the type-specimen, the
Ist segment is almost as long as the 2nd. In a num-
ber of Panama specimens, the first scape segment
is only three-fourths as long as the 2nd. The palp
is quite uniform: heavily setose and bearing the
typical long terminal segment of the species. The
propodal heel spines show variation in length with
some measuring twice as long as the sole spines
while others are shorter.

This species was previously known from a few
specimens taken in Florida, Belize, the Virgin Is-
lands, and the Netherlands Antilles at Bonaire.
The above collections reveal the species to be a
common inhabitant of the Caribbean littoral in
Panama and again show what intensive investiga-
tion of microhabitats can do to extend our knowl-
edge of many forms of marine life, including
pycnogonids.
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The 2 males from Oaxaca, Mexico, present a dis-
tributional enigma, but are far from the first spe-
cies of pycnogonid to be found on the Pacific
American coast after being known previously only
from an Atlantic distribution. The 2 specimens
conform very well with the Atlantic specimens ex-
cept that the tubular or clubbed leg spines are
fewer in number, particularly on the ventral leg
surfaces. Both Mexican specimens are less robust
and have generally fewer spines than most Atlantic
specimens, but they agree in all other particulars
with 4. marcusi.

Ammothella rugulosa (Verrill)

Ammothea rugulosa Verrill, 1900:581, figs. 2, 3, pl. 70: fig. 9.
Ammothella rugulosa.—Stock, 1975a:972 [literature].—Stock,
in press.—Child, in prep.

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island
reef, STRI Laurencia 5 (19, ly), 6 (ly), 14-A (ly), 14-B
(19), 15-B (ly), 16-B (1Q), 17 (14, 19), 18 (13, 19),
19-A (14 with eggs), 20 (ly), 23 (ly), 24 (134 with eggs,
19); STRI Laurencia oil spill, 17 Mar 1972 (19), 27 Mar
1972 (13), 17 Apr 1972 (18 with eggs, 138); STRI Acan-
thophora 16 (14 with eggs, 24, 19, 4y); STRI settling
plates, 16 Apr 1971 (2y), 24 Jun 1971 (5y), 15 Feb 1973 (19,
ly, 4 larva); Misc. STRI Sta., 22 Mar 1973 (1 3). Golfo de
San Blas, NMNH Sta. 116-1 (2 3 with eggs).

Mexico Caribbean: Quintana Roo, Smithsonian-Bredin
85-60 (1 Q ovig.), 100-60 (ly).

REMARKs.—ALll of these specimens have the short
ocular tubercle and almost equal scape segments
of A. rugulosa, but there appears to be sufficient
variation within 4. appendiculata (which see) prob-
ably to sink Verrill's species within this complex
species. All gradations from one species to the
other have not been found, to my knowledge, so
further examination of collections of both is neces-
sary.

Distribution records for A. rugulosa are scattered
from Bermuda and Florida, the eastern and western
Caribbean, to Brazil.

Ammothella spinifera Cole
FIGURE 3f-h

Ammothella spinifera Cole, 1904:275-277, pl. 12: fig. 8, pl.
20: figs. 7-9, pl. 21: figs. 1-6.—Hall, 1913:132 [key]—
Hedgpeth, 1941:256 [key], pl. 10.—Stock, 1954b:119 [key];
1955:253.

Amothella [sic] spinifera—Hilton, 1942:97.
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MATERIAL  ExaMINED.—Mexico Pacific: Puerto Peiiasco,
Sonora, Abbott coll. 21 May 1966 (1 3 ); Joerger coll. Jun 1972
(13). Mazatlan, Sinaloa, Misc. Sta. 1555 (14 with eggs).
Baja California, Barnard PAZ-10 (19, 4y), PAZ-24 (43,
1Q, 7y). Bahia Petatlan, Guerrero, Velero 11l 264-34 (13).

Costa Rica Pacific: Golfo de Nicoya, Misc. Sta. 1567 (13,
19).

9P)anama Pacific: Canal Zone, Barnard PAN-3 (4y); NMNH
Sta. 28-1 (ly), 28-2 (1 8, 1y).

Panama Caribbean: Galeta Island reef, Barnard PAN-1
(18); STRI Laurencia 14-B (2y), 16-B (13 with eggs);
STRI Laurencia oil spill, 17 Mar 1972 (13), 20 Mar 1972
(18 with eggs); STRI Acanthophora 17 (@); STRI settling
plate, 8 Jan 1971 (3y), 29 Jan 1971 (13, 49, 1y), 27 Jul
1971 (19, 3y), 21 Dec 1971 (ly), 12 Jun 1972 (19), 11 Sep
1972 (ly), 8 Jun 1973 (13, ly), 13 Feb 1974 (1Q), 14 Nov
1974 (1); NMNH Sta. 15 (13, 19, ly). Punta Guanche,
Misc. STRI Sta., 29 Apr 1972 (192, ly). Bahia Portobelo,
Misc. STRI Sta. 26 Aug 1973 (39, ly). Golfo de San Blas,
NMNH Sta. 1164 (19).

REMARKS.—One of Cole’s paratype specimens, a
female, was examined for comparison with the
above specimens. Along with the wide range of
collecting localities for this species, there exists as
much or more variation in spination, segment
length ratios, and length of appendages as exists
with 4. appendiculata.

The single constant diagnostic character is the
presence of 1 or 2 (almost always 2) small tubular
tubercles on the posterior margin of the 2nd trunk
segment, hereafter referred to as tubes to avoid
confusion with regular conical tubercles. Another
almost constant character is a single tube on the
anterior lateral margins of the cephalic segment.
This single tube is often accompanied by another
smaller tube or in some cases, the single tube may
be bifurcated. All other trunk tubes are extremely
variable in number and placement. There may be
as many as 10 other tubes on the trunk, concen-
trated anteriorly. Cole’s paratype has 4 tubes pos-
terior to the ocular tubercle and 1 on its base. The
specimen from Guerrero, Mexico, has 4 tubes ar-
ranged on the 4 corners around the ocular tubercle,
plus 2 on the posterior margin of the ocular seg-
ment and the usual 2 on the posterior margin of
the 2nd segment.

The lateral process tubercles (not tubes) display
great variation in height, but are always thin and
cylindrical. It should be emphasized that the tuber-
cles of this species, unlike those of most Ammo-
thella species, are cylindrical rather than conical
and never bear a seta.

The Ist scape segment is always less than three-
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fourths length of the 2nd segment, but its length
varies from one-half to three-fourths the length of
the 2nd segment. The scape spination also varies,
but there are always several tubular and pointed
spines on the dorsal and lateral surfaces.

The ocular tubercle is always fairly long, but
may not have the conical cap that is found on most
of the specimens. Specimens from Sonora, Mexico,
have a shorter ocular tubercle and a more robust
appearance, but conform in most other characters
with specimens to the north and south.

Leg spination is so variable as to defy descrip-
tion except that there are always long dorsodistal
spines and several dorsal fields of tubular and
pointed spines. A typical male leg and oviger are
illustrated here (Figure 3f-h) for the first time. The
species was described from a female and there has
never been an adequate figure of male sexual differ-
ences.

Palps and ovigers show a close similarity among
the many specimens examined, except for slight
variations in segment length ratios and number of
simple spines. The palp figured by Cole (1904, pl.
21: fig. 6) is squashed flat on a slide, imparting the
appearance of a greater diameter to the segments
than they would have naturally.

A few specimens of this species have been found
over the years in many places in southern Califor-
nia, but as far as I can discover, it has never ap-
peared in reports on collections from Middle Amer-
ica. This is due probably more to the difficulties
involved in making littoral collections along these
usually remote and often difficult shores than to
the scarcity of the species in Middle America. This
species is possibly more common in Panama, but
the greater numbers are probably due to the in-
tensity of collecting here rather than a reflection
of true distribution. The distribution of A. spinif-
era is now extended from southern California to

Middle America and to both sides of the Isthmus
of Panama.

Ammothella symbius, new species
FIGURE 4

MATERIAL ExaMINED.—Costa Rica Pacific: Isla Cocos, Bar-
nard COCOS-3 (14, holotype, USNM 171307). Playa del
Coco, Misc. Sta. 1566 (2y, paratypes).

Mexico Pacific: Mazatlin, Sinaloa, Misc. Sta. 1555 s
with eggs, paratype).
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FIGURE 4.—Ammothella symbius, new species, holotype, male: a, trunk in dorsal view; b, trunk,
laeral view; ¢, third leg; d, terminal segments of third leg, enlarged; e, palp; f, oviger, with
enlargement of typical spine; g, terminal segments of oviger, enlarged.
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Panama Pacific (all paratypes): Canal Zone, Barnard
PAN-3 (19, 3y), PAN-8 (52 specimens, mostly young);
PAN-10 (14,29, 10y), PAN-17 (27 specimens, mostly young);
NMNH Sta. 22-1 (lyQ), 56-1 (29), 86-2 (28 with eggs),
91 (ly), 106 (13); Glynn, Mar 1976 (34, 19). Panama City,
Barnard PAN-5 (13, 19, 7y), PAN-16 (ly); NMNH Sta.
25-1 (248, 39. 5y), 584 (13, 4y), 84-B (29, 3y), 1290-2a
(18 with eggs); STRI Abietinaria 1 (23,19, 2y), 2 (18.
29, ly), 3 (14 with eggs, 14, 49, 3y), 4 (14, 29), 6 (13
with eggs, 23, 119, 3y). Isla Taboguilla, STRI Pocillopora,
15 May 1975 (1 3 with eggs, 29). Archipiélago de las Perlas,
NMNH Sta. 33-3 (ly).

DescripTioON.—Trunk oval, fully segmented. Lat-
eral processes separated by less than their diameters,
each armed with 1 anterior and 1 posterior spine
and 3 tiny dorsodistal tubercles. Lateral corners
of neck with broad low tubercle, not as tall as
wide, capped with a nipple-like papilla. Ocular
tubercle rather short, twice its diameter or less,
terminating with 2 tiny lateral tubercles and 1
larger median tubercle. Eyes large, well pigmented.

Abdomen long, bent posteriorly at midpoint
where 4 long tubular dorsal spines insert and dis-
tally where 2 long tubular spines insert. Also armed
with 2 ventral setae and 4 distal setae.

Proboscis typical for genus: a long oval with
proximal and distal constrictions.

Chelifores short, 2-segmented scape only half as
long as proboscis. First scape segment half as long
or less than the 2nd, armed with single laterodistal
seta. Second segment armed with 2 median and 2
distal tubular spines and 2 distal pointed spines.
Dorsodistal surface of 1st segment may or may not
be armed with from 1 to 3 low tubercles. Chela
ovoid with knob as rudiment of movable finger.

Palp 9-segmented. Second segment equal to 4th
in length, 2nd with several low dorsal tubercles
and 3 or 4 setae. Sixth and 7th segments equal in
combined length to 4th. Eighth segment less than
half as long as terminal segment. Terminal seg-
ments armed ventrally with short setae.

Oviger 10-segmented, strigilis weak. Fourth seg-
ment longest. First 6 segments armed with several
short setae. Seventh segment anaxial to 6th, armed
with 4 very long ectal setae and 1 endal seta. Eighth
segment armed with 1 endal denticulate spine and
2 ectal setae slightly longer than segment diameter.
Ninth segment armed with 1 endal denticulate
spine and no ectal setae. Tenth segment a mere
bud, armed with 2 large denticulate spines. Den-
ticulate spines with from 8 to 12 serrations per side.
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Legs moderately long, not heavily spinose. First
coxae armed with 2 anterior and 2 posterior long
spines, 1 long dorsodistal tubular spine and 1 short
dorsomedian tubular spine (sometimes missing on
4th pair of 1st coxae). Second coxae armed with
1 long dorsomedian tubular spine and several lat-
eral long pointed spines. Third coxae with thin
fringe of ventrodistal setae. Femur almost glabrous,
armed proximoventrally with 2 or 3 short setae
and 5 or 6 longer dorsodistal spines. Femoral ce-
ment gland a tube only as long as segment diame-
ter, arising dorsodistally from low tubercle. Tibia
1 armed with 3 long tubular spines and 2 long
pointed spines at three-tenths of the dorsal length,
2 lateral pointed spines distally and laterally to the
tubular spines, a very long dorsodistal spine and
several shorter laterodistal spines. Tibia 2 without
tubular spines, but several dorsal long pointed
spines and 3 or 4 ventral short setae. Propodus
robust, without heel, sole hardly curved. Heel area
armed with 3 broad spines, sole with 5 or 6 short
spines. Claw moderately curved, half as long as
propodus. Auxiliaries thin, seven-tenths as long as
main claw.

MEASUREMENTS OF HorotyPE (mm)—Trunk
length (anterior rim to tip of 4th lateral processes),
0.81; trunk width (across 2nd lateral processes),
0.61; proboscis length, 0.72; abdomen length, 0.48;
third leg, coxa 1, 0.17; coxa 2, 0.35; coxa 3, 0.25;
femur, 0.63; tibia 1, 0.69; tibia 2, 0.71; tarsus, 0.09;
propodus, 0.39; claw, 0.2.

DistriBuTION.—The proposed species is known
from its type-locality, Cocos Island, Costa Rica,
and from Sinaloa State, Mexico, to the Gulf of
Panama in shallow to littoral depths.

ETymMoLocY.—The proposed name symbius (com-
panion or partner) is from the Greek. This species
is often found in the same localities as 4. spinifera.

REMARks.—This species has several immediately
recognizable differences from A. spinifera and the
other Panamanian species. The first is the length
of the chelifores. In almost all Panamanian speci-
mens of A. spinifera examined, the scape segments
measure seven-tenths or more of the proboscis
length while with the new species, the scape seg-
ments measure one-half of the proboscis length.
There are also no median dorsal trunk tubes on
A. symbius as there are on 4. spinifera, and the
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lateral tubercles over the palp insertion are very
different from any of the thin single or double
tubes or tubercles met on other Panamanian mem-
bers of the genus. These lateral tubes or tubercles
and the length of the scape segments are very dif-
ferent for A. rugulosa and A. appendiculata, in-
cluding their spination. There are more tubular
and pointed spines on the scape segments of the
3 species above than are found on A. symbius. The
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propodus is more robust and less curved on the
new species than on the other 3 species.

In A. spinifera, palp segments 6 and 7 have a
combined length of less than the 4th segment,
while their combined length equals the 4th seg-
ment in 4. symbius. Finally, the ocular tubercle
of A. symbius is almost universally shorter than
that of A. spinifera. This new species has no plu-
mose setae.

Genus Ascorhynchus Sars, 1877

Key to the Middle American Species of Ascorhynchus

Lateral processes almost touching; ocular tubercle a constricted cone pointing anteriorly; cheli-
fores small, straight, 2-segmented; legs very setose; trunk length about 3.8-4.0 mm ...A. latipes
Lateral processes separated by slightly less than their diameter; ocular tubercle a simple cone;
chelifores small, 2-segmented, with a distinct downcurved bend; legs with scattered setae, mostly

dorsal; trunk length about 2.5 mm

..... A. castellioides

Ascorhynchus castellioides Stock

Ascorhynchus castellioides Stock, 1957:82-84, fig. 2.—Bayer,
et al., 1970:A48, A117.—Stock, 1975a:968.—Birkeland, et al.,
1976:133.

MATERIAL EXAMINED.—Panama Caribbean: Canal Zone,
Misc. Sta.,, LGA6943 (29, 1y); NMNH Sta. 14-2 (ly). Bahia
Portobelo, Misc. STRI Sta., 26 Aug 1973 (ly), 5 Jul 1975,
plate 133 (3y, 2 larvae). Galeta Island reef, STRI settling
plate, 8 Jan 1971 (18y), 24 Jun 1971 (12y), 27 Jul 1971 (87y
and larvae), 21 Dec 1971 (ly), 10 Feb 1972 (2y), 14 Apr 1972
(18y aid larvae), 12 Jun 1972 (12y and larvae), 9 Aug 1972
(2y), 11 Sep 1972 (8y), 9 Nov 1972 (ly), 12 Jan 1973 (3y),
9 Apr 1973 (2y), 8 Jun 1973 (ly), 27 Aug 1973 (2y, 1 larva),
13 Feb 1974 (1y), 20 Dec 1974 (ly, 1 larva).

REMARKks.—There are only 2 adults in this large
number (178) of specimens. These were scraped
from a pier piling at Coco Solo, near Stock’s
paratype-locality. These records appear to indicate
that the young live at a deeper depth (4 to 5 m)
than adults in the Panamanian area and will re-
cruit quickly along with hydroids to clean surfaces.
Most of what first appeared on the settling plates,
put down at all times of the year, were new growths
of hydroids and barnacles. There was apparently
little or no sponge recruitment on the plates, which
does not support Stock’s (1975a:968) contention
that this species feeds on sponges. On the other
hand, it does not refute the idea for adults in other
situations.

Ascorhynchus latipes (Cole)

Barana latipes Cole, 1906:217-222, pls. 1, 2.

Ascorhynchus latipes (Cole).—Marcus, 1940:93.—Hedgpeth,
1948:256-257, fig. 42b.—Fage, 1952:530.—Stock, 1953:304
[key].—Hedgpeth, 1954:427.—Stock, 1954a:116; 19752:969.—
Birkeland, et al., 1976:133.—Child, in prep.—Stock, in
press.

MATERIAL EXAMINED.—Mexico Caribbean: Quintana Roo,
Smithsonian-Bredin Sta. 85-60 (1 Q).

Panama Caribbean: Golfo de San Blas, Misc. STRI Sta.,
7 Nov 1974,375m (13,1Q),7 Nov 1974, 11.5 m (1 & with eggs,
13, 19). Gatun Locks, NMNH Sta. 81-1 (13, ly). Galeta
Island reef, Barnard PAN-15 (13); STRI Acanthophora 1
19), 4 (19), 6 29), 7 (14 with eggs), 9 (13, 29), 11
(18 with eggs, 13, 1Q), 16 (38, 32, 5y), 17 (13, 39),
18 (29, 1y), 19 (1Q), 20 (13, 1y); STRI Laurencia 7 (13),
9 (19), 10 (1Q), 11 (13 with eggs, 14, 19), 13-A (13),
14-A (18 with eggs), 15-A (19), 15-B (13 with eggs, 13,
19); STRI Laurencia oil spill, 21 Mar 1972 (ly), 17 Apr
1972 (14 with eggs); STRI Laurencia 20 (13), 21 (23),
23 (448, 19); STRI Zoanthus 6 (33 with eggs, 23, 19),
9 (43, 19), 11 (19), 12 (13, 39, 2y), 16 (24, 19, ly),
18 (13, 19, 1ly), 19 (18, 592), 20 (28, 19, ly); STRI
Coralline 7 (13 with eggs, 138), 9 (19), 10 (19), 11 (29),
13 (29), 19-A (13), 21 (24,19),23 (12), 25 (14, 39);
STRI Thalassia 18 (13, 29), 19 (19); STRI settling plates,
11 Oct 1971 (4y).

ReEMARKs.—A few specimens of this littoral spe-
cies have been found from time to time in many
places from the Bahamas and Florida to Curagao
and Dakar, Africa. This is the first time it has been
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recorded from the western Caribbean. It was
thought to be rare or at least scarce throughout its
range, but along the Panama coast it is among the
most commonly collected littoral species, as the
above collecting records for 122 specimens attest.
The 2 records from the San Blas islands reveal that
A. latipes has a greater depth range than was pre-
viously suspected. The collecting records also show
that there is probably no single breeding season
for this species as males with eggs were taken in all
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months except August, September, and October.
Further collecting could possibly have found them
in these months and also in December and January
when no collections were made.

It is worthwhile noting that along this Panama
coast A. latipes seems to prefer the intertidal reef
top habitat, while 4. castellioides was found mostly
subtidally on settling plates and never on the reef
top.

Genus Eurycyde Schitdte, 1857

Key to the Middle American Species of Eurycyde

1 Ocular tubercle and abdomen with many long Spines ... 2
Ocular tubercle with 2 small spines or glabrous ..., 3
2(1). Robust species; anterior lateral processes touching; 1st coxae with small posterior tubercle

or none; chelifores robust

..E. gorda, new species

3(1).

Thinner species; all lateral processes separated by half their diameter or more; Ist coxae
with large anterior and posterior tubercles; chelifores very thin ................... E. raphiaster
Lateral processes and st coxae with 2 long dorsodistal spines; ocular tubercle with short
setae ...E. clitellaria
Lateral processes with 1 long dorsodistal spine and 1 curved posterior tubercle; Ist coxae
with from 3 to 5 spines; ocular tubercle glabrous .........ccccoeuenennnce E. curvata, new species

Eurycyde clitellaria Stock

Eurycyde clitellaria Stock, 1955:263—266, figs. 25-26.—Mc-
Closkey, 1967:128-131, figs. 18-24.

MATERIAL EXAMINED.—Mexico Pacific: Jalisco, Velero III
275-34, (29, 2y).

REMARKs.—These specimens are extremely close
to E. clitellaria and differ mainly in spination from
Stock’s type male and McCloskey’s female. The
paired spines on the anterior 4 lateral processes are
very large, swollen, and have a few tiny microsetae.
There are no spines on the posterior 4 lateral pro-
cesses. The dorsodistal spine on the st coxa of all
legs is again very large and swollen, as are the
spines of the abdomen and chelifores. The abdomen
has the crooked shape typical of the species, but
has 2 sets of 4 dorsal large spines. The 2nd row is
posterior to the middorsal row and the lateral
spines are shorter than the dorsal 2. The chelifores
agree in the large dorsodistal spine of the Ist seg-
ment, but in addition, have 2 or 3 lateral spines
shorter than the distal spine. The 2nd segment has
4 stout spines instead of 2 as shown for the type-
specimen.

The ovigers agree with McCloskey’s female, but

have the double row of denticulate spines in the
formula 5:4:3:5, with the distal spine on the ter-
minal segment unpaired and larger than the rest.
These 2 females are slightly larger in all propor-
tions than the specimens previously recorded.

The distribution of this species is now extended
to the Pacific. Although this is the first record of
this species in the Pacific, other genera almost par-
allel this distribution, such as, Nymphopsis duodor-
sospinosa and Pycnogonum cessaci. It must be
noted that this was the only Pacific collection at
which the genus Eurycyde was found, although
other species occur to the north and south of the
Middle American coast. None were found on the
Pacific side of Panama.

Eurycyde curvata, new species
FIGURE 5a-h

MATERIAL EXAMINED.—Colombia Caribbean: Cabo de la
Vela, Velero III A13-39 (1a, holotype, USNM 1686183).

DescripTioN.—Trunk fully segmented. Lateral
processes separated by one-fourth to half their
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FIGURE 5.—Eurycyde curvata, new species, holotype, male: a, trunk, dorsal view; b, trunk, lateral
view; ¢, chelifore tip from anterior; d, oviger; e, oviger tip, enlarged, with a typical denticu-
late spine; f, third leg; g, femur, dorsal view showing cement gland bulge h, palp. Eurycyde
raphiaster, male: i, femur, showing cement gland habitus; j, cement gland, enlarged.
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diameter, armed dorsodistally with single straight
clubbed spine longer than segment diameter and 1
posterodistal curved tubercle slightly shorter than
segment diameter. Fourth lateral processes without
dorsodistal spine. Ocular tubercle approximately 4
times as long as its diameter, directed anteriorly
at 30° angle, unarmed, with small rounded tubercle
at apex. Eyes at extreme distal end, lightly pig-
mented. Neck behind ocular tubercle and insertion
of palps very thin. Abdomen carried horizontally,
curving ventrally, distinctly articulated to trunk,
armed with 2 groups of long clubbed spines, 4 prox-
imal and 5 in distal cluster.

Proboscis basal segment cylindrical, as long as
chelifore 1st segment. Proboscis distal segment thin,
pyriform, constricted distally.

Chelifore Ist segment armed with long clubbed
spine dorsodistally and shorter clubbed spine la-
terodistally. Second segment armed with 4 clubbed
spines and 2 or 3 short setae dorsally. Chelifores
moderately slender. Chela reduced to rounded rudi-
ment with 2 tiny buds representing fingers, carried
in distal concavity.

Palps with 3rd and 5th segments long and
slender, 6th to 10th segments slender, thickly armed
with ventral setae.

Oviger typical of genus. Fourth and 5th segments
longest; 4th with endal row of setae, 5th and 6th
each with an endal and ectal row of setae. Ter-
minal 4 segments with double row of denticulate
spines in the formula 6:5:5:6, with spines grading
from smallest proximally to largest distally. Largest
denticulate spine on distal end of terminal segment,
unpaired, almost as long as terminal claw.

Coxae and femur robust, other leg segments
slender. First coxa of anterior 3 legs armed with tall
dorsodistal clubbed spine, 2 dorsolateral clubbed
spines, a small pointed spine on anterior margin,
and a long curved tubercle on posterior margin.
Coxa 1 of 4th legs with only dorsodistal clubbed
spine, 1 anterior clubbed spine and a small pointed
and curved posterior spine. Coxa 2 armed with 4
dorsal long clubbed spines and several small distal
setae. Coxa 3 unarmed except for 1 or 2 small ven-
tral setae. Femur robust, armed with field of 6 mid-
dorsal and lateral long clubbed spines and distal
field of long clubbed spines. Femoral cement gland
in large bulbous tubercle on midposterior surface
of segment, topped by large swollen tube. Tibia 1
armed with 1 short and 4 very long pointed spines
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dorsally, the distal spine with very long thin micro-
setae; a few long sharp and clubbed spines laterally,
and a few short setae ventrally. Tibia 2 armed with
3 long pointed spines dorsally, the distal spine with
microsetae; and a row of ventral setae increasing in
numbers distally. Tarsus fairly long, armed with 1
dorsodistal seta and row of ventral setae. Propodus
long, moderately curved, armed with 5 long setae
dorsally and a row of 26-28 spines ventrally. Claw
moderately slender, long, almost half length of
propodus.

MEASUREMENTS OF HoLoTyPE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral
processes), 1.62; trunk width (across 2nd lateral
processes), 1.43; ocular tubercle length, 0.48; pro-
boscis length (both segments laterally), 1.58; abdo-
men length, 0.94; third leg, coxa 1, 0.33; coxa 2,
0.57; coxa 3, 0.27; femur, 0.9; tibia 1, 0.9; tibia 2,
0.77; tarsus, 0.18; propodus, 0.6; claw, 0.26.

DistriBuTiON.—Known only from the type-local-
ity, off Cabo de la Vela, Colombia, in 24-meters
depth.

ErymoLocy.—Latin, pertaining to the curved
tubercle on the posterior of each lateral process
and first coxa.

ReEMARks.—There is no other species of this
genus known that bears curved posterior tubercles
on the lateral processes and first coxae. This char-
acter plus the lack of any setae or spines on the tall
ocular tubercle serve to set this species off from any
of the previously described Eurycyde species. This
new species has the majority of its large spines
club-shaped, that is, not tapered to a point, but
rounded off at the tips and almost the same diam-
eter throughout. The large spines of other species
are mostly tapered to a point and are often of a
broader diameter in the middle. The oviger, palps,
and propodus of all known Eurycyde species are
very similar and perhaps will not serve as good
diagnostic characters for any species.

The femoral cement gland of the new species is
the largest known among the various Eurycyde
species for which this organ has been described.
Comparative figures of the cement gland of Eury-
cyde raphiaster are included (Figure 5i, j) since
this gland has never been figured, to my knowledge,
for Loman’s species. It is seen to be quite a bit
smaller. It appears to be a valid character of this
genus for males to have the single cement gland
on the posterior face of the femur rather than on
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the dorsal or ventral side as with other members
of this family.

Eurycyde gorda, new species
FIGURE 6

MATERIAL ExaMINED.—Panama Caribbean: Galeta Island
reef, STRI Coralline 5 (19, holotype, USNM 168611), 6
(12, paratype, USNM 168612).

DEescripTioN.—Trunk fully segmented. Lateral
processes crowded; first and second touching, second
and third barely separated, third and fourth sepa-
rated by one-fourth to one-third of their diameter,
all glabrous. Ocular tubercle short, only twice as
long as minimum diameter, erect, club-shaped with
diameter increasing distally, apex flap, armed with
circle of large pointed spines varying in number
from 12 to 14 in 2 specimens. Eyes at midlength
of tubercle, large, lightly pigmented. Neck behind
ocular tubercle broad. Abdomen short, broad,
curved posteriorly at distal end, armed with circle
of 10 large pointed spines halfway along segment
length and several small setae distally. Abdomen
with distinct suture line around base.

Proboscis with robust basal segment, shorter than
Ist scape segment. Remainder of proboscis of typi-
cal shape for the genus, but more robust and with-
out distal constriction.

Chelifores robust, moderately short, only 4 or 5
times longer than their median diameter. First
scape segment armed with single long pointed dor-
sodistal spine. Second segment armed with 8 long
pointed spines on dorsal and lateral surfaces. Chela
a rudimentary knob with 2 short finger buds, car-
ried extended rather than within concave scape tip.

Palp typical of the genus. Terminal segments
short, their lengths either equal to or no more than
twice their diameter, armed with field of ventral
setae.

Oviger segments 4 and 5 relatively short, not
much more than 3 times longer than their diameter.
All segments armed with very few setae or none.
Terminal 4 segments armed with denticulate spines
having 7 to 8 dentations per side and all much the
same size, in 2 rows with formula 7:6:6:5. Dis-
tal spine on terminal segment unpaired, slightly
larger than others, almost length of terminal claw.

Legs robust, segments shorter in relation to their
diameter than for other known species. First coxa
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unarmed except for hint of low tubercle distally on
Ist and 2nd legs. Second coxae with 1 long pointed
dorsomedian spine bearing microsetae and 2 small
ventrodistal setae on segment. Third coxae with
single ventrodistal seta each. Femur cylindrical,
armed with dorsodistal fringe of long pointed
spines bearing microsetae. Cement gland unknown.
First tibia armed dorsally with 5 long pointed
spines, each with microsetae and 2 long spines with-
out microsetae and 2 short setae laterodistally.
Second tibia armed with 4 long pointed spines
dorsally, each with microsetae, and a row of short
ventral setae increasing in numbers distally. Tarsus
moderately short, armed with row of ventral setae.
Propodus robust, curved, armed with 3 dorsal setae
and a row of from 15 to 17 short sole setae. Claw
robust, two-fifths as long as propodus.

MEASUREMENTS OF HoLoTyPE (mm).—Trunk
length (chelifore insertion of tip of 4th lateral
processes), 0.95; trunk width (across 2nd lateral
processes), 0.8; ocular tubercle length, 0.16; pro-
boscis length (both segments, laterally), 0.82; abdo-
men length, 0.26; third leg, coxa 1, 0.16; coxa 2,
0.22; coxa 3, 0.17; femur, 0.44; tibia 1, 0.49; tibia 2,
0.48; tarsus, 0.09; propodus, 0.35; claw, 0.15.

DisTrIBUTION.—Known only from the type-local-
ity, Galeta Island reef flats, Panama, in the inter-
tidal zone.

ETyMoLocy.—From the Spanish for fat, pertain-
ing to the “pleasingly plump” appearance of the
whole animal.

REeMARKs.—This new species bears a closer rela-
tionship to the common Caribbean species, E.
raphiaster, than the preceeding new species, E. cur-
vata. It is one of the few, at least in the female,
which lack any form of lateral process adornment,
such as with E. spinosa, E. longisetosa, and E. en-
cantada. The other known species all have some
form of tubercles, spines, or setae on their lateral
processes.

All other species of Eurycyde have a thinner
appearance and lateral processes that are separated
by at least half their diameter from each other. All
of the long spines on E. gorda are pointed as with
E. raphiaster, and the crown-like circle of spines on
the ocular tubercle and abdomen are similar to that
species. None of the long spines are clubbed or
blunt-tipped. The differences are in the shape and
length of the ocular tubercle and abdomen, the
short stout chelifores, the lack of large tubercles
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FIGURE 6.—Eurycyde gorda, new species, holotype, female: a, trunk, dorsal view; b, trunk, lateral

view; c, third leg; d, palp; e, oviger, with enlargement of typical spine.
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on the Ist coxae, and the lack of lateral process
adornment, all of which remove this new species
from consideration as Eurycyde raphiaster, or any
of the other known species.

Eurycyde raphiaster Loman
FIGURE 51, j

Eurycyde raphiaster Loman, 1912:13.—Stock, 1975a:979 [lit-
erature].—Stock, in press.—Birkeland, et al., 1976:133.—
Child, in prep.

MATERIAL EXAMINED.—Panama Caribbean: Golfo de San
Blas, Misc. STRI Sta,, 1 Nov 1971 (19, ly). Galeta Island
reef, STRI Coralline 9 (28y, 19), 10 (14 with eggs, 43),
11 (13,19, 1y), 15 (28, 29), 17 (13), 19-A (13), 21 (13
with eggs), 23 (1Q), 24 (13); STRI Laurencia 11 (13 with
eggs), 13-B (ly), 16-B (13), 23 (138), 24 (1&); STRI Lau-
rencia oil spill, 17 Apr 1972 (148); STRI Zoanthus 5 (13
with eggs), 6 (28), 7 (138), 9 (19), 10 (13 with eggs), 12
(14 with eggs, 28, 39),19 (14 with eggs), 20 (24); STRI
Acanthophora 6 (1), 9 (13), 10 (1), 12 (23), 17 (19),
18 (18 with eggs, 14), 20 (28): STRI Thallasia 17 (13);
STRI settling plate, 10 Feb 1972 (ly); NMNH Sta. 15 (13).

REeMARrks.—The femoral cement gland of this
species has never been adequately illustrated. A
dorsal and lateral view are included here.

This species has tropical amphi-Atlantic distribu-
tion, being found in many locations in Florida and
the Caribbean and also the Cape Verde Islands.
It is apparently confined to the Atlantic as it has
not been found on the Pacific side of Panama.

Genus Nymphopsis Haswell, 1885

Nymphopsis duodorsospinosa Hilton

Nymphopsis duodorsospinosa Hilton, 1942b:303-305, pl. 45.—
Hedgpeth, 1948:250-252, fig. 40; 1954:427.—Child and
Hedgpeth, 1971:609 [list].—Kraeuter, 1973:496.—Stock,
1975a:978.—Krapp and Kraeuter, 1976:342—Birkeland,
1976:134, 157.—Child, in prep.

MATERIAL EXAMINED.—Mexico Pacificc Baja California,
Velero III 532-36 (1), [Hilton’s paratype, USNM 79436];
Misc. Sta., coll. Hilton, 18 Apr 1927 (13, 19). Gulf of
California, Misc. Sta., coll. Abbott, 16 Apr 1967 (138 with
eggs, 13, 29, 2y), coll. Brusca, 13 Jun 1972 (138 with eggs),
coll. Brusca, 11 Jun 1975 (19), coll. Brusca, 3 Jul 1975
(18 with eggs), coll. Flanagan, 23 Jul 1974 (19Q). Jalisco,
Velero II1 275-34 (14 with eggs, 1¢, ly, 1 larva).

Panama Pacificc Canal Zone, Barnard, PAN-10 (3y);
NMNH Sta. 28-2 (24, 29). Panama City, STRI Abietinaria
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2 (19, ly), 3 (19, 3y), 4 (28 with eggs, 33, 49, 5y), 5
(23 with eggs), 6 (13 with eggs, 39, 2y); NMNH Sta.
23-2 (18, 19), 25-1 (13), 582 (1 ¢); Misc. Sta., coll. Glynn,
May 1969 (1), LGA 69-68 (19).

Panama Caribbean: Galeta Island reef, STRI Laurencia
7 (19); STRI Laurencia oil spill, 21 Mar 1972 (13 with
eggs); Misc. STRI Sta, 22 Mar 1973 (19); NMNH Sta. 15
(13). Punta Guanche near Portobelo, Misc. STRI Sta., 29
Apr 1972 (13Y).

REMARKS.—The northern boundary for distribu-
tion of this species seems to coincide with the
southern boundary for N. spinosissima. I can find
no records of either species from the west coast of
Baja California, although Hilton (1942b:302) re-
corded N. spinosissima from Bahia Rosario, Baja
California. I have not seen this specimen. Collec-
tions are few and far between from this harsh des-
ert coast, but it seems to be the terminus of dis-
tribution for many species. One specimen identified
by Hilton (1942b:302) as N. spinosissima from Baja
California, turned out to be N. duodorsospinosa,
and perhaps his specimen listed above is the same.
Nymphopsis duodorsospinosa is, thus far, the most
common species found in the Gulf of California.
Its distribution is from Mexico to Panama and the
Galapagos Islands to Belize and South Carolina,
Georgia, and Florida in the United States.

Genus Tanystylum Miers, 1879

To the seven species of Tanystylum found thus
far in the Caribbean, this report adds another
known species, T. isthmiacum difficile, and one
new species, T. birkelandi. It is surprising that,
over this vast expanse of sea with its many island
shores where a wealth of other pycnogonid genera
and species are found (including endemics), so few
specimens of Tanystylum have come to light. Only
9 specimens of the genus are reported herein from
the Caribbean shores of Panama. Nowhere in the
Caribbean do they form a significant part of the
pycnogonid fauna, in terms of numbers, although
a few specimens appear in most reports on Carib-
bean species. Stock (1955), in his treatise on the
Mortensen collections, listed only 6 specimens (of
5 species) of the genus, 2 from the Caribbean and
4 from the Pacific coast of North America. He
(Stock, 1975a) listed 36 specimens of 4 species from
the Caribbean from the Miami Deep-sea Expedi-
tions.
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The Pacific shores of Middle America, on the
other hand, previously thought rather depauperate
in pycnogonids, host great numbers of Tanystylum
specimens, particularly T. intermedium and T.
isthmiacum, such that their numbers in some col-
lecting areas from the dominant pycnogonid fauna.
There are 8 species of the genus now known from
these Pacific shores (including the new species from
Malpelo Island, Colombia) with 3 represented as
new species in this report: T. dowi, T. malpelensis,
and T. mexicanum.

From the above facts, it appears as though

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Tanystylum proliferates in more temperate waters
and, although there are a fair number of species
to be found in tropical waters, the genus begins
to form a significant percentage of the faunal count
only in cooler waters. This conjecture apparently
holds true for the East Indies and western Indian
Ocean, from which only a few records of Tanysty-
lum appear. The Caribbean fauna is better known
than those of these other areas, but intensive col-
lecting by a few expeditions in the western tropical
Pacific and western Indian Ocean has produced
few specimens or species of Tanystylum.

2(1).

3(2).

4(3).

5(4).

6(5).

7(4).

8(3).

9(8).

10(8).

Key to the Middle American Species of Tanystylum

Chelifores with 2 segments, chela vestigial; proboscis pyriform; propodus without heel
and large spines, Achelia-like; palps with 6 or 7 segments ................... T. intermedium
Chelifores with 1 segment, chela lacking; proboscis cylindrical, oval, tubular or conical;
propodus with heel and 2 or 3 large spines; palps with from 4 to 6 segments ............ 2
Proboscis egg-shaped, of 2 segments with proximal “collar” extension; abdomen short,
not extending to tip of 4th lateral processes; palps 4-segmented; male oviger without
7th segment apophysis ...........cccoeevmeuiseiennines Ipel , new species
Proboscis of single segment
Male 7th oviger segment with perpendicular setose apophysis
Male 7th oviger segment without apophysis, or only females known ...... .
Proboscis distally tubular; chelifore stumps tiny or of medium length; palps 5-segmented....5
Proboscis a truncated cone, inflated proximally; chelifore stumps long; palps 5- or
6-segmented
Chelifores tiny, hardly showing beneath ocular segment overhang; abdomen extending
to midlength of Ist coxae of 4th leg; oviger spines fully denticulate ...... T. tubirostrum
Chelifores of medium length; abdomen extending slightly beyond 4th lateral processes....6
Proboscis a long tube with concave sides; oviger spines fully denticulate; ocular tubercle
a tall truncated cone with 1 small tubercle ..........ccccoeinirimnrcnininrrenne T. dowi, new species
Proboscis distally tubular, proximal part swollen, convex; oviger spines denticulate at
tips only; ocular tubercle low, rounded, with 2 tiny tip tubercles. ....T. oculospinosum
Palps of 5 segments, 3rd and 4th coalesced; abdomen short, reaching just beyond 4th
lateral processes; lateral processes usually with 1 bulbous tubercle

s T. isthmi, isth
Palps of 6 segments, 3rd and 4th fully articulated; abdomen longer, reaching distal end
of coxal 1 of 4th legs; lateral processes with 2 bulbous tubercles ....T. isthmiacum difficile
Chelifore stumps tiny, hardly showing beneath ocular segment overhang; Pproboscis tubu-
lar; palps 5-segmented (0nly @ KNOWN) .....coooemreeeencrvonssesieseeeesenesseesseeeseossensns

Chelifore stumps long; proboscis a cylinder or truncated cone; palps 4-segmented (&, Q
known) 10

Ocular tubercle low, rounded, without tubercle; lateral processes with single tiny tubercle,
without setae; oviger spines denticulate only at tips ...........ccc.cccocveveeeee. T. calicirostrum
Ocular tubercle extended into tall pointed cone; lateral processes with 1 or 2 bulbous
tubercles with setae; oviger spines fully denticulate T. mexic , New species
Abdomen almost erect, not extending to tip of 4th lateral processes; palp 2nd segment
inflated, 4th segment ovoid, little over twice as long as wide; proboscis a cylinder, con-
sricted distally T. birkelandi, new species
Abdomen low, extending slightly beyond 4th lateral processes; pilp 2nd segment taper-

ing distally, 4th segment thin, over 3 times longer than wide; proboscis a tapering
truncated cone T. i
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Tanystylum birkelandi, new species
FIGURE 7

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island
reef, STRI Coralline 21 (143, holotype, USNM 170494) 25
(19, paratype, USNM 170495).

DescripTION OF MALE.—Trunk circular, unseg-
mented, with fold posterior to ocular segment. Lat-
eral processes closely crowded, without tubercles
or setae. Ocular segment glabrous, extending well
anterior to circle formed by lateral processes. Ocu-
lar tubercle cylindrical, as tall as wide, capped by
forward-pointing tubercle. Eyes large, pigmented
dark brown. Abdomen moderately long, almost
erect, cylindrical, armed with 7 or 8 dorsal setae.
All longer setae have microsetae except some at
extremes of appendage terminal segments.

Proboscis almost cylindrical, small, with constric-
tion just proximal to lips, imparting a fat bottle
shape.

Chelifore stumps long, almost half length of pro-
boscis, cylindrical, with constrictions at proximal
ends. Both armed with 2 distal setae longer than
segment diameter.

Palps with 4 segments. Second segment longest,
an inflated oval armed with 2 lateral setae. Ter-
minal segments cylindrical, smaller in diameter
than 2nd segment. Third segment armed with
single ventral seta with microsetae and terminal
segment armed with 5 or 6 distal setae with micro-
setae, longer than twice segment diameter. Palps
shorter than proboscis.

Oviger proximal segments with several short
setae. Sixth segment with 3 stout recurved spines
and 1 seta, 7th with 3 setae as long as segment
diameter, without lateral apophysis. Eighth and 9th
segments with 4 and 1 long setae respectively, each
bearing microsetae. Terminal segment with 2 long
denticulate spines twice length of segment, denticu-
lations tridentate.

Legs robust, armed with clumps of dorsal setae
bearing microsetae and a few simple setae ventrally.
Coxa 1 without large tubercles, but with setae bear-
ing microsetae on tiny raised cylindrical tubercles:
3 anterior, 1 dorsal, and 2 posterior. Coxae 2 and 3
with a few dorsal and ventral setae. Femoral cement
gland a tapering tube on dorsodistal tubercle, tube
longer than usual for genus. Tarsus with single
ventral spine and 2 lateral setae. Propodus robust,
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with 2 heel spines, 3 smaller sole spines, and several
lateral and distal setae. Claw slightly over half
propodal length, auxiliaries half main claw length.

FEMALE PARATYPE.—Trunk slightly smaller than
male, but legs larger and longer. Chelifore stumps
with 3 long setae. Palps slightly shorter than those
of male. Oviger smaller than usual for genus, 9-
segmented, with single simple spine on 5th through
8th segments, 2 simple spines on terminal segment.

MEASUREMENTS OF HoLotypE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral proc-
esses), 0.46; trunk width (across 2nd lateral proc-
esses), 0.45; abdomen length, 0.21; proboscis length,
0.25; third leg, coxa 1, 0.13; coxa 2, 0.12; coxa 3,
0.15; femur, 0.3; tibia 1, 0.29; tibia 2, 0.3; tarsus,
0.07; propodus, 0.25; claw, 0.13.

DistriBUTION.—Known only from the type-local-
ity, Galeta Island, Panama, in the intertidal zone.

Erymorocy.—Named for Dr. Charles Birkeland,
coordinator of the STRI Panama Survey and col-
lector of many of the specimens reported here.

REMARKS.—Among the characters that separate
this species from all other known members of the
genus are the very short 4-segmented palps, which
are shorter than the small cylindrical proboscis, long
chelifore stumps constricted at their bases, tall erect
abdomen, male oviger without 7th segment apophy-
sis, 2 heel spines instead of the usual 3, lack of
tubercles on the lateral processes and first coxae,
and setae bearing microsetae on most segments.
This species is also one of the smallest of the genus
known, even though most species have a trunk
length of less than 1 mm.

The very long chelifore stumps are reminiscent of
T. styligerum and T. isthmiacum (in both of its
subspecies), but the similarities end there, due to
great differences in the abdomen, lateral process
tubercles, proboscis, and palp segments between the
species. Setae bearing microsetae are also found on
T. bigibbosum, but there is no other similarity be-
tween the 2 species. None of the other characters of
T. birkelandi is unique, but taken in combination,
all are sufficient to characterize this new species.

Tanystylum calicirostrum Schimkewitsch
FIGURE 8

Tanystylum calicirostre Schimkewitsch, 1889:331-333, figs.
5-7.—Marcus, 1940:97 [key].—Hedgpeth, 1948:268, fig.
49b-d.
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FIGURE 7.—Tanystylum birkelandi, new species, holotype, male: a, trunk, dorsal view; b, trunk,
lateral view; c, palp; d, oviger; e, terminal segments of oviger, enlarged, with further enlarge-
ment of oviger spine tip; f, third leg, with enlargement of cement gland tube; g, terminal
segments of third leg, enlarged.
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FIGURE 8.—Tanystylum calicirostrum, Bermuda specimen, female: g, trunk, dorsal view; b,
trunk, lateral oblique view; c, proboscis, ventral view; d, oviger, with enlarged terminal spine;
e, palp; f, third leg; g, terminal segments of third leg.
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Not Tanystylum calcirostre [sic]—Kraeuter, 1973:496 [=
Achelia sawayai Marcus, fide Krapp and Kraeuter, 1976:
342].

MaTERIAL Examinep.—Bermuda: coll. A. E. Verrill, 1901
1e).

ReMaRks.—This Yale Museum specimen (above)
is 1 of only 2 known specimens, both females. The
whereabouts of Schimkewitsch’s type-specimen is
unknown to me. Hedgpeth (1948:268) reported on
this same specimen, but made an error in the num-
ber of palp segments. There are only 5, as the ac-
companying figure here shows. The species was not
found in the many samples recorded here from
Bahia de Panama, the type-locality.

The species looks very much like 7. tubirostrum
and T. dowi, except that T. calicirostrum has very
tiny lateral process tubercles while those of the
other 2 species are very much larger. The lst coxae
of these 2 species are also heavily tuberculate and
spinose, whereas those of T. calicirostrum are
smooth and bear only 3 or 4 spines. These charac-
ters appear sufficient to keep this species separate
from T. tubirostrum and T. dow:.

Tanystylum dowi, new species
FIGURE 9a-g

MATERIAL  EXAMINED.—Panama Pacific Panama City,
NMNH Sta. 584 (13 with eggs, holotype, USNM 170496,
13, 32, ly, paratypes, USNM 170497); STRI Abietinaria 3
(18, paratype, USNM 170498).

DescripTiON.—Trunk circular, unsegmented, in-
tegument granular. Lateral corners of cephalic seg-
ment extend slightly beyond circle formed by lateral
processes, corners armed with a tiny tubercle with
seta. Lateral processes touching, armed with low
tubercles slightly posterior to dorsal and all but 1st
processes armed with small anterolateral tubercles.
All tubercles with small seta each. Ocular tubercle
a truncated cone slightly taller than wide, capped
with a small truncated tubercle. Eyes large, slightly
pigmented. Abdomen with slight bulge anteriorly,
carried at 45° angle, extending well beyond 4th
lateral processes, armed with 5 dorsodistal setae.

Proboscis broad at base, tapering with concave
sides to tubular, slightly downcurved tip.

Chelifore stumps moderately long, bulbous,
armed with 3 dorsodistal setae.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Palps 5-segmented. Third segment longest, with
slight proximal invagination marking coalesced
segments. Second and 3rd segments armed with
dorsal and lateral setae. Terminal segment articu-
lated anaxially to 4th segment, which extends ven-
trally, slightly beyond terminal suture. Both seg-
ments armed distally and ventrally with setae as
long as or longer than segment diameter.

Oviger of characteristic shape; male 7th segment
with large lateral apophysis bearing 4 long setae
and a thin endal tubercle with 2 short setae. Eighth
and 9th segments armed with single plain spine.
Terminal segment much reduced, armed with single
seta and 2 large denticulate spines with both side
and tip serrations.

Legs robust, moderately setose. Coxa 1 with an-
terior, dorsal, and posterior distal tubercles bearing
1 or 2 setae each. Coxae 2 and 3 with ventral fringe
of setae. Femoral cement gland a constricted tube
on dorsodistal bulge. Tibiae with 2 low dorsal
bulges. Tarsus with ventral stout spine and 4 setae.
Propodus with 3 stout heel spines, sole with several
distal setae, not continuous along its length. Claw
long, almost one-half propodal length, auxiliary
claws half main claw length.

MEASUREMENTS OF HororyPE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral proc-
esses), 0.67; trunk width (across 1st lateral processes),
0.66; abdomen length, 0.25; proboscis length, 0.49;
third leg, coxa 1, 0.16; coxa 2, 0.24; coxa 3, 0.15;
femur, 0.48; tibia 1, 0.44; tibia 2, 0.47; tarsus, 0.1;
propodus, 0.38; claw, 0.18.

DistriBUTION.—Known from the type-locality,
Panama City (off old French Fort) and from Punta
Paitilla beach in intertidal depths.

EryMoLocy.—Named for Captain J. M. Dow,
who commanded the old Panama Railway Com-
pany’s steamer Guatemala on the Chagres River
during the 1850s, and who appears to have been the
first serious amateur collector of aquatic fauna in
Panama and Central America to have had his col-
lections reported in scientific literature of the time.
Captain Dow collected at least one pycnogonid
specimen, Pycnogonum reticulaium, from El Salva-
dor (Hedgpeth, 1948:279).

REMARKs.—This new species shows similarities to
T. calicirostrum, T. oculospinosum, T. rehderi, and
T. tubirostrum. Each has a more or less tubular dis-
tal proboscis, but the following differences occur in
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FiGure 9.—Tanystylum dowi, new species, holotype, male: @, trunk, dorsal view: b, trunk,
lateral view; ¢, palp; d, third leg, with enlargement of cement gland; e, terminal segments of

third leg; f, oviger; g, terminal segments of oviger, with enlargement of one terminal spine.
Tanystylum geminum, male: h, terminal segments of oviger, with enlargement of terminal
spine tip; i, palp, with enlargement of dorsal row of glands (?) and a single pore.
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palps, ovigers, and lateral process tubercles. The
new species is superficially closest to T. rehderi, but
its oviger has a median rectangular apophysis on
the 7th segment while T. rehderi has a distal tri-
angular apophysis on this oviger segment. The dis-
tal lateral process tubercles are larger and differ-
ently arranged on T. rehderi. It also has the 3rd
palp segment, unlike the other species mentioned
above, differentiated into a short proximal segment
and the usual longer distal segment. All other
species concerned here have the long 3rd segment
with only a hint of its segmentation into 2 parts.

Males of the other 3 species all have a large rec-
tangular apophysis on the oviger 7th segment, but
the tubular proboscis is slightly different for each
species. The proboscis of T. tubirostrum is nar-
rower at its tip and has more of a ventral curve;
that of T. oculospinosum is more robust at its base
and is shorter than that of T. dowi. Those of T.
rehderi and T. calicirostrum are much more con-
cave on the sides and have a narrower tip. The
ocular tubercle of T. dowi is taller and the eyes are
larger than the other species except for perhaps T.
rehderi, but the chelifore stump length and spina-
tion on the new species are different from any of the
other species mentioned. Tanystylum dowi and T.
tubirostrum share the uncommon character in this
genus of having fully denticulate terminal segment
oviger spines. In most species, the spines are plain
or only denticulate at their tips.

Tanystylum geminum Stock
FIGURE 9h, ¢

Tanystylum geminum Stock, 1954a:120-122, fig. 26.— Bour-
dillon, 1955:600-601, pl. 3, figs. 5-7.—Stock, 1975a:983-984,
fig. 10.—Stock, in press.

MATERIAL ExamMINED.—Mexico Caribbean: Quintana Roo,
Smithsonian-Bredin Sta. 100-60 (19 ovig.).

Panama Caribbean: Galeta Island reef, Barnard, PAN-18
(23); NMNH Sta. 15 (13); STRI settling plate, 27 Aug
1973 (19 ovig.).

ReMmARks.—These specimens agree in most re-
spects with the type figures of Stock (1954a, fig. 26),
except that the female abdomen of the specimen
above is slightly longer than that of the type. The
male abdomen, on the other hand, is shorter than
that figured by Stock and does not reach the tips of
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the 1st coxae of the 4th lateral processes. The cheli-
fore stumps of the Panamanian specimens are all
somewhat longer than those of the type and the
proboscis is more inflated proximally than shown.

The oviger denticulate spines have a single denti-
cle on each side well back from the tip. A figure of
the terminal segments of the male oviger is given
here, along with an enlargement of one of the
terminal spines.

In examining the palps of the male specimens, a
series of tiny dorsal pores was discovered which
have, beneath the integument, associated ‘‘glands”
or bulbous roots (Figure 97). These may be examples
of the “palp glands” that are mentioned in some of
the older literature on pycnogonids. Their function
remains unknown.

Distribution of this species is extended from the
eastern Antilles to the western end of the Caribbean
in Panama.

Tanystylum intermedium Cole

Tanystylum intermedium Cole, 1904:278-280, pl. 21: figs.
7-9, pl. 22: figs. 1-7, pl. 23: figs. 1-3.—Stock, 1955:249
[literature]; 1975b:71-74, figs. 10-15.—Birkeland, et al.,
1976:157.

Tanystylum panamum Hilton, 1942e:69-70.

Tanystylum intermedioides Hedgpeth, 1961:14-16, fig. 10.

Not Tanystylum intermedium.—Hedgpeth, 1940:86-87 [=
T. californicum].

MATERIAL ExaMINED.—Mexico Pacific: Gulf of California,
Misc. Sta., coll. Abbott, 21 May 1966 (1 4 with eggs). Gulf
of Tehuantepec, Velero III Sta. 260-34 (13 ). Jalisco, Velero
III Sta. 275-34 (94 with eggs, 19 ovig, 3¢, 5y, 1 larva).

Panama Pacific: Panama City, STRI Abietinaria 1 (19),
2 (48, 32), 3 (68, 492, ly), 4 (13, 39), 6 (838, 19)
NMNH Sta. 52-1 (13), 584 (13, 22, 7y), 92-1 29, ly),
924 (19Q); Misc. Sta., 28 Dec 1936 (13, 1Q; Hilton’s types
of T. panamum). Pacora Island, Velero III 245-34 (1Q with
eggs). Archipiélago de las Perlas, NMNH 41-1 (1 Qy).

REMARrks.—Hilton’s types turned out to be this
species with slightly larger lateral process tubercles.
Cole (1904: pl. 22: fig. 4) figured palps with 7 seg-
ments, but Hilton’s specimens and a number of
others above have the 2 terminal segments coa-
lesced, making a long 6th terminal segment. Palp
segment counts are known to be variable with some
Tanystylum species, so this is of no systematic value.

This species has had a southern California distri-
bution in most earlier records, but there are un-
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published specimens in the USNM collections from
Humboldt County, northern California, to as far
south as middle Peru. Stock’s (1975b:71) record ex-
tends its distribution to northern Chile. The pres-
ent records reveal T. intermedium to be rather com-
mon at the Pacific terminus of the Canal. It has not
been found on the Caribbean side of the isthmus
where the genus seems to be rather rare.

Tanystylum isthmiacum isthmiacum Stock

Tanystylum isthmiacum Stock, 1955:247-249, fig. 17.
Tanystylum isthmiacum isthmiacum.—Stock, 1966:390 [text].
fig. 2i, j; 1975b:74, figs. 16-21.

MATERIAL ExAMINED.—Mexico Pacific:
Velero III Sta. 283-34 (13 ,29), 287-34 (ly).

Costa Rica Pacific: Guanacaste, Misc. Sta. 1566 (18, 4Q).
Golfo de Nicoya, Misc. Sta. 1567 (14 with eggs, 39Q). Isla
Cocos, Misc. Sta. 1634 (13).

Panama Pacificc Panama City, Barnard PAN-5 (13&),
PAN-16 (ly); NMNH Sta. 25-1 (48, 39, 6y), 25-4 (ly),
584 (93, 59, 10y), 92-1 (19); STRI Abietinaria 1 (103,
89), 2 (94, 89, 2y), 3 (184, 149), 4 (74, 129), 5 (19).
6 (113, 99, 3y, 1 larva), 8 (54, 39). Canal Zone, Barnard
PAN-8 (24, 29, 5y, 2 larvae), PAN-10 (14, 19), PAN-17
(29, 7y, 5 larvae); NMNH Sta. 91 (29, 3y), 133-1 (ly),
166-1 (1 3); Glynn coll., Mar 1976 (3 with eggs, 2238, 179,
16y). Islas Perlas, NMNH Sta. 34 (4y). Isla Taboguilla, STRI
settling plate, 2 Feb 1971 (ly), 21 Mar 1971 (74 with eggs,
38,99, ly, 7 larvae), 11 May 1971 (39, 2y), 24 Aug 1971
(13, 2 larvae), 8 Oct 1971 (19, ly), 1 Dec 1971 (58, 39,
7y), 1 Feb 1972 (23, 39), 4 Apr 1972 (1 larva), 2 Jun 1972
(30 specimens), 8 Aug 1972 (25 specimens), 8 Sep 1972 (13,
19, 3y), 8 Nov 1972 (3¢, 1 larva), 10 Jan 1973 (18 with
eggs, 49, 2y), 12 Apr 1973 (34, 29, 2y), 11 Jun 1973 (75
specimens), 15 Jan 1974 (14, 19, 2 larvae), 12 Feb 1974
(18 with eggs, 3y), 11 Mar 1974 (44 with eggs, 18, 79,
4y), 19 Apr 1974 (58 specimens), 21 May 1974 (13 with
eggs, 14, 19, 3 larvae), 13 Jun 1974 (48, 49, 7y), STRI
settling plate 23, 13 Jun 1974 (26 specimens), plate 78, 30
Aug 1974 (13 with eggs, 338, 52, 3y), plate 101, 30 Aug
1974 (24 with eggs, 3Q), plate 110, 1 Oct 1974 (38, 49),
plate 63, 13 Nov 1974 (14 with eggs, 12, 1 larva), plate 79,
19 Dec 1974 (3y), plate 36, 19 Dec 1974 (19, 1 larva), 19
Feb 1975 (1), plate 57, 15 May 1975 (ly).

Baja California,

RemaRrks.—Although this species might be
divided into more than 2 subspecies, the wide varia-
tions among the specimens were not quite enough
to warrant a split. There are several characters
which do not vary in T. isthmiacum isthmiacum:
the male 7th oviger segment with its lateral apo-
physis, although the 4th and 5th segments vary in
length; the tarsus with a large spine matching the
3 propodal heel spines; the 5 strong palp segments,
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although several of these specimens have a weakly
segmented extra segment placed between the 2nd
and 3rd; a dorsodistal femoral cement gland in the
male, which shows no variation; and denticulate
oviger spines having 3 or 4 serrations per side.

The variations are most conspicuous in the tuber-
culation of laterial processes and Ist coxae, the size
and shape of chelifore stumps, tuberculation of the
ocular tubercle apex, and the length versus diameter
of the proboscis. These variations could be used to
form other subspecies except that there appears to
be some small gradation between specimens in these
characters. There is never enough variation, on the
other hand, to close the separation between this
subspecies and T. i. difficile. None of these speci-
mens has as broad a proboscis as difficile nor does
any have the gap between the 2 proximal heel
spines and the 3rd or distal spine. The 6 palp seg-
ments are never as clearly defined in the above ma-
terial as they are in the subspecies difficile.

This subspecies is quite close to Hilton’s (1939:
33) Tanystylum duospinum, inadequately described
from a juvenile having only ovigerous buds. The
lateral processes and coxae tubercles fall well within
the range of variation in T. i. isthmiacum, but the
palp of Hilton’s specimen has 6 distinct segments.
Two propodal heel spines occur on all legs of
T. duospinum examined (some missing), but there
is a smaller 3rd spine distal to the 2 larger spines
in his juvenile. The tarsus has a large spine as in
T. i. isthmiacum.

The above records extend the Pacific distribution
of this species from Salinas, Ecuador, to as far north
as Isla Cedros, Mexico, and from the intertidal to
at least 6 meters in depth. Isla Taboguilla, Panama
is the type-locality.

Tanystylum isthmiacum difficile Stock

Tanystylum isthmiacum difficile Stock, 1966:389-391, fig.
2a-h.

Tanystylum isthmiacum ssp. difficile—Fage and Stock, 1966:
318.—Stock, 1975a:984-985.—Stock, in press.

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island.
Misc. STRI Sta., 1 Dec 1972 (1 Q).

RemARrks.—This single female specimen is only
tentatively assigned to the above subspecies, primar-
ily because of the differences in the proboscis con-
figuration between this specimen and the other



30

described specimens. Stock (1975a:985) mentions the
proboscis shape as being variable. In this specimen,
the proboscis is broader at the tip and shorter than
the type, although the bulbous proximal part agrees
well with the type-specimen. The 6-segmented palp
with a long curved terminal segment agrees very
well with the type, and all propodi of this specimen
have the peculiar separation between distal and
middle heel spines not mentioned in the literature,
but figured by Stock (1966, fig. 2h).

This Panamanian specimen has other slight dif-
ferences worth enumerating: the ocular tubercle
has 2 small tubercles in lateral view; the lateral
process tubercles are larger than on the type; and
there is a small setose tubercle on each anterior
corner of the ocular segment.

This specimen also differs from its Pacific Pan-
amanian neighbor, T. i. isthmiacum in the ways
listed by Stock (1966:390) in creating the subspecies.

This record adds another distant habitat to the
widely scattered distribution of this species. It has
been found in the Cape Verde Islands off West
Africa, in at least 3 places on the Brazilian coast,
and now on the Caribbean coast of Panama. It lives
from the subtidal down to at least 93 meters. It has
not been found in intertidal habitats.

Tanystylum malpelensis, new species
FIGURE 10

MATERIAL ExamINED.—Colombia Pacific: Isla Malpelo, Misc.
STRI Sta, 2 Mar 1972 (14 with eggs, holotype, USNM
170499; 19, paratype, USNM 170500), 29 Feb 1972 (134,
paratype, USNM 170501), 29 Feb-2 Mar 1972 (ly, paratype,
USNM 170502).

DescripTioN.—Trunk circular, unsegmented,
smooth. Lateral processes closely crowded, without
tubercles or setae. Anterior of cephalic segment
without lateral tubercles or setae. Ocular tubercle
a low truncate cone with small apical knob. Eyes
lightly pigmented. Abdomen short, oval, armed
with 6 dorsal setae. Abdomen not extending as far
as tips of fourth lateral processes. Proboscis barrel-
shaped, constricted at both ends, arising from a
truncated conical collar-like extension of the ce-
phalic segment.

Chelifore stumps short, slightly spatule, extend-
ing to suture between proboscis and cephalic seg-
ment extension, armed with 2 or 3 dorsodistal setae.
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Palps 4-segmented. Second segment inflated,
equal in length to terminal segments, armed with
single short dorsal seta and 2 short ventrodistal
setae. Terminal segment thin, twice length of 3rd
segment, both armed with ventral and distal setae
longer than segment diameter.

Oviger 10-segmented. Male 7th segment without
lateral apophysis. Each segment armed with sev-
eral short setae and terminal 2 segments armed
with 1 and 2 long spines respectively, spines slightly
denticulate at tips. Female oviger reduced, termi-
nal segments armed with single long spine each,
denticulate at tips.

Legs short, typical of genus, setose dorsally. Tib-
iae with 3 dorsal swellings. Femoral cement gland
a tiny short dorsodistal tube almost hidden among
several long setae. Tarsus very short, armed with
ventral spine and 4 setae. Propodus very robust,
armed dorsally and laterally with many short setae.
Heel with 3 large spines, sole with continuous field
of short thick setae. Claw short, only two-fifths
propodal length. Auxiliaries about three-fourths
main claw length.

Coxa 1 of male with rectangular anterodistal tu-
bercle armed with 2 setae, coxa with single dorsal
and posterior setae. Female coxa 1 without anterior
tubercle, but with single distal setae on anterior,
dorsal, and posterior surfaces.

MEASUREMENTS OF HoroTyrE (mm).—Trunk
length (chelifore insertion to tip of the 4th lateral
processes), 0.5; trunk width (across 2nd lateral proc-
esses), 0.49; abdomen length, 0.14; proboscis length,
0.33; third leg, coxa 1, 0.12; coxa 2, 0.17; coxa 3,
0.14; femur, 0.36; tibia 1, 0.35; tibia 2, 0.35; tarsus,
0.08; propodus, 0.29; claw, 0.12.

DistriBuTION.—Known only from Isla Malpelo,
Colombia, in three locations, subtidally to 36 m.

ErymoLocy.—Named for its collecting locality.

ReMARrks.—The anterior extension of the ce-
phalic segment of this tiny new species is unique
among the known species of Tanystylum. It effec-
tively extends the proboscis by an additional quar-
ter length, perhaps rendering it more effective in
probing for food. It may be sufficiently flexible to
evert and retract. The barrel shape of the proboscis
is not unique among Tanystylum species, but the
proximal constriction of the barrel is different
from any known species.

This new species has several similarities to a
group of closely related eastern Pacific species: 7.



NUMBER 293 31

FIGURE 10.—Tanystylum malpelensis, new species, holotype, male: a, trunk, dorsal view; b,
trunk, lateral view; ¢, palp; d, third leg, with enlargement of cement gland; e, terminal seg-
ments of third leg, enlarged; f, oviger; g, terminal segments of oviger, enlarged, with further
enlargement of terminal spine tip.
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nesiotes, T. distinctum, and T. occidentalis. All
have a 4-segmented palp with a slightly inflated
second segment, and abbreviated abdomen placed
further toward the anterior of the trunk than usual,
and a male oviger without a lateral apophysis on
the seventh segment. Both T. nesiotes and T. dis-
tinctum have tubercles and setae distally on their
lateral processes, while T. malpelensis and T. oc-
cidentalis share glabrous lateral processes without
setae or tubercles. The proboscis of T. occidentalis
is cylindrical with a bluntly rounded tip, while the
barrel shape of T. malpelensis is unique.

The new species is apparently endemic to this
tiny islet of volcanic rocks. It has not appeared in
several collections of pycnogonids taken along the
Pacific coast of Colombia. It is included in this
report because it was collected by the STRI Panama
Survey team, even though the type-locality lies out-
side Middle America. It was collected with Anoplo-
dactylus erectus, a widely distributed species but
the only other pycnogonid known from Isla Mal-

pelo.

Tanystylum mexicanum, new species
FIGURE lla-h

MATERIAL ExAMINED.—Mexico Pacific: Gulf of California,
coll. Dawson, 18 Feb 1946 (19, holotype, USNM 170650).
Baja California, Velero III Sta. 279-34 (1 Q, paratype, USNM
170651). Guerrero, Velero 111 Sta. 264-34 (ly, paratype, USNM
170652).

DEescripTiON.—Trunk circular, robust, unseg-
mented. Ocular segment extending beyond circular
outline of trunk, armed with dorsolateral setae.
Lateral processes crowded, armed with low dorso-
distal tubercles with setae on anterior and posterior
corners except for Ist lateral processes which have
them only on posterior corners. Ocular tubercle a
tall cone with a small tubercle about halfway along
its posterior surface. Eyes moderately large, un-
pigmented, near base of ocular tubercle. Abdomen
long, reaching distal end of Ist coxa of 4th legs,
carried almost horizontally except for upcurved
distal 3rd, armed with many short setae. Proboscis
broadly egg-shaped in proximal two-thirds, taper-
ing abruptly to tubular tip in distal 3rd. Tip curves
ventrally.

Chelifore stumps extremely short, mostly hidden
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by anterior overhang of cephalic segment, armed
with 2 or 3 short setae.

Palps 5-segmented. Third segment longest, armed
with several proximal setae and distal fringe of
lateral and ventral setae. Fourth segment shortest,
with a small ventrodistal elongation bearing a
fringe of setae. Terminal segment oval, armed with
many ventral and distal setae, none longer than
segment diameter.

Oviger (female) typical of genus. Fourth and 5th
segments longest, 5th slightly longer than 4th. Ter-
minal 3 segments each armed with 2 large fully
denticulate spines having 5 or 6 serrations per side.

Legs robust, armed with groups of short setae on
bosses and laterally. First coxa with bulbous dorso-
distal tubercle bearing 3 short setae and small an-
terior and posterior tubercles with setae. Second
and 3rd coxae inflated, without tubercles. Femur
with a low boss dorsally and ventrally and a bul-
bous dorsodistal tubercle armed with 6 or 7 distal
setae, Femur and tibia 1 equal in length, tibia 2
very slightly longer. Tarsus with single ventral
spine surrounded by field of short setae. Propodus
well curved, armed with 3 robust heel spines and
a field of many short sole setae. Claw well curved,
half as long as propodus. Auxiliary claws less than
half main claw length.

MEASUREMENTS oF HororypE (mm).—Trunk
length (chelifores to tip of 4th lateral processes),
1.2; trunk width (across 2nd lateral processes), 1.07;
proboscis length, 0.89; abdomen length, 0.5; third
leg, coxa 1, 0.25; coxa 2, 0.39; coxa 3, 0.39; femur,
1.08; tibia 1, 1.03; tibia 2, 1.07; tarsus, 0.17; pro-
podus, 0.71; claw, 0.36.

DistriBuTION.—Known from the type-locality,
Isla Patos, Sonora, in the Gulf of California, and
from Bahia Santa Maria, Baja California, and
Bahia Petatldn, Guerrero, Mexico. The holotype’s
collecting depth is unknown, but probably subtidal.
The other recorded depths are 18 and 46 meters,
respectively.

Etymorocy.—The species is named for its coun-
try of origin.

REMARKs.—There are 4 closely related species of
Tanystylum along this coast from Panama to Cali-
fornia. They are, besides the new species, T. tubi-
rostrum, T. californicum, and T. calicirostrum.
This new species shares a distally tubular proboscis
with the other 3 species and very reduced chelifore
stumps as with the latter 2 species. The chelifore
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FIGURE 11.—Tanystylum mexicanum, new species, holotype, female: a, trunk, dorsal view;
b, trunk, lateral view; ¢, proboscis, ventral view; d, enlargement of chelifore stump, dorsal view;
e, palp; f, third leg; g, terminal segments of third leg; h, oviger, with enlargement of terminal
spine. Tanystylum californicum: i, lateral view of trunk anterior showing chelifore stumps.
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stumps of T. californicum are longer and extend
slightly beyond the Ist palp segment (Figure 117).

The differences in size among these species is
the most notable trait under superficial examina-
tion. Although nearly the same size, T. tubirostrum
and T. calicirostrum average 30 percent (from 20
to 40 percent) smaller than T. mexicanum; and T.
californicum is approximately 10 to 20 percent
larger than T. mexicanum.

None of these species have the tall conical ocular
tubercle or the long distally upturned and heavily
setose abdomen of T. mexicanum. The abdomen
of T. californicum also has a distinctive basal
hump, which is not found on any of the other 3
species. The proboscis of the new species has a
more gradual taper distally than any of the other
3 species. A combination of the long abdomen, tall
ocular cone, tapering proboscis, low lateral process
tubercles, and large size of this species should serve
to distinguish it from others along the Pacific coast
of Middle America.

This new species has a widely scattered distribu-
tion on the Mexican coast, from outer Baja Cali-
fornia and far north in the Gulf of California to
as far south as Guerrero State, near Acapulco. This
disparity in collecting localities is undoubtedly due
to sporadic collecting along this geologically in-
hospitable coast rather than to any scarcity of the
species. The fact that the species lives in the sub-
tidal rather than intertidally would also contribute
to its scarcity in collections.

Tanystylum oculospinosum Hilton

Tanystylum oculospinosum Hilton, 1942e:70.—Child and
Hedgpeth, 1971:619-623, fig. 5

Tanystylum oculospinum  [sic)]—Stock,
1955:248-249 [text]; 1966:390 [text].

1954a:122 [text];

MATERIAL EXAMINED.—Mexico Pacific: Baja California, Misc.
Sta.,, 2 Sep 1938 (13, Hilton’s holotype, USNM 81518);
Barnard PAZ-18 (13, 19), PAZ-21 (19), PAZ-22 (19, ly).

REMARks.—Child and Hedgpeth (1971, fig. 5)
illustrate a lower ocular tubercle than these speci-
mens possess. Reexamination of the squashed type-
specimen reveals that it has a taller ocular tubercle
with appointed cone at its apex, in agreement with
the La Paz specimens. These specimens agree with
the type in most other characters, including the
spination of the 5 palp segments. One of the La
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Paz female specimens has a taller hump at the ab-
domen base and the abdomen is carried more to-
ward the horizontal than any of the others. There
are also fewer sole spines on the La Paz specimens
than on Galapagan specimens, but variation be-
tween insular and mainland specimens could ac-
count for these small differences. The proboscis
of La Paz specimens is more inflated toward the
tip than that of Galapagan specimens.

The distribution of T. oculospinosum, besides
the Galapagos Islands, is extended from the north-
ern coast of Baja California to its southern tip,
and it continues to be known from the intertidal
and subtidal.

Tanystylum tubirostrum Stock

Tanystylum tubirostre Stock, 1954a:117-120, figs. 24, 25.—
Bourdillon, 1955:600, pl. 3: figs. 2—4.
Tanystylum tubirostrum.—Stock, 1975a:984.—Child, in prep.

MATERIAL ExAMINED.—Mexico Pacific: Gulf of Tehuantepec,
Velero 111 260-34 (1 3 with eggs, ly).

Panama Pacific: Archipiélago de las Perlas, NMNH Sta.
38-1 (1 & with eggs). Panama City, NMNH Sta. 25-1 (19, 3y);
STRI Abietinaria 1 (19 ovig., 19), 3 (18, 49, 1y), 4 (13
with eggs), 8 (1 8 with eggs).

REeMARks.—These specimens differ from the type
figures in the following respects: the proboscis is
usually not as curved in its distal half; few of the
palps show the hint of segmentation in the long
3rd segment; the dorsal lateral process tubercles
are much smaller or missing, although the anterior
lateral process tubercles are as shown; the oviger
denticulate spines show fewer serrations; and the
legs are slightly less robust. These specimens agree
with the type in all other characters, including the
large apophysis on the male 7th oviger segment.

This species is very closely related to T. cali-
cirostrum, but there are no specimens showing a
gradation of variation between the 2. In T. cali-
cirostrum, the lateral processes and Ist coxae have
tiny dorsodistal tubercles, unlike the large tuber-
cles on the Ist coxae of T. tubirostrum. The palps
of the 2 species are almost alike except that the
2nd segment of T. calicirostrum is a little longer.
The long 3rd segment has an unarticulated and
incomplete suture in both species, although it is
not found in the above Pacific specimens. These
differences are best seen by comparison of Figure 8
with Stock’s figures 24 and 25 (Stock, 1954a).
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The previous distribution records for T. tubiros-
trum were from the Caribbean and Bermuda. This
is the first time it has been found on the Pacific
side of Middle America, but as the distribution rec-
ords in this report show, T. tubirostrum shares its
Pacific habitats with at least 16 other pycnogonids
found on both coasts of America.
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Tanystylum species indeterminate

MATERIAL ExAMINED.—Panama Pacific: Canal Zone, NMNH
Sta. 28-2 (llarva). Archipié¢lago de las Perlas, NMNH Sta.
32 (1 larva).

Panama Caribbean: Galeta Island, Barnard PAN-18 (ly).

Remarks.—None of these specimens show suffi-
cient characters for their determination.

2(1).

3(2).

Family NYMPHONIDAE
Genus Nymphon Fabricius, 1794
Key to the Middle American Species of Nymphon

Tarsus much longer than propodus; all appendages long, thin; chela fingers with many
simple teeth; palp segments 2 and 3 equal, segments 4 and 5 equal (deep water
species) ... N. pixellae

Tarsus much shorter than propodus 2

Tarsus only about one-fourth length of propodus; neck and appendages short; chela
fingers with 9 simple teeth; palp segments 2 and 3 equal, segment 5 longer than seg-
ment 4 ... N. apheles, new species

Tarsus about one-third to two-fifths length of propodus; neck and appendages long ........ 3

Chela fingers with 28-32 simple teeth; without tubercles; 3rd palp segment longer than
4th and 5th which are subsequal in length; propodal claw and auxiliaries without
rugosities RO~ T 0 SO o N. lituus, new species

Chela fingers with 15-19 bifid teeth; small tubercles above chelifore insertion; 3rd and
5th palp segments subequal, 4th very short; propodol claws with tiny endal rugosities ....

N. florid

Nymphon apheles, new species
FIGURE 12

MATERIAL EXAMINED.—Panama Pacific: Panama City, Barn-
ard PAN-16 (19, holotype, USNM 169204).

DescripTiON.—A small robust species with short
appendages. Trunk fully segmented. Lateral proc-
esses little longer than their diameters, separated
by distance equal to their diameters or less, un-
adorned. Neck short, broad, with ocular tubercle
at neck base. Ovigers implanted directly beneath
ocular tubercle and touching anterior of 1st lateral
processes. Ocular tubercle a truncated cone no
taller than basal diameter, capped by a pair of
small lateral tubercles. Eyes large, unpigmented.
Abdomen cylindrical, tapering at tip, carried at 45°
angle, slightly longer than 4th lateral processes,
armed with 1 or 2 short setae.

Proboscis cylindrical, short, rounded distally to
small mouth.

Chelifores short, robust. Scape less than 3 times

longer than its minimum diameter, armed distally
with several setae. Chela palm short, armed dorsally
with 4 setae. Fingers slightly longer than palm,
both armed with 9 fairly long thin teeth. Finger
tips cross when fingers closed.

Palps short. Second segment longest, only slightly
longer than 3rd. Fourth segment three-fifths
length of 3rd, terminal segment three-fourths length
of 3rd. Second, 3rd, and 4th armed ventrodistally
with 2 short setae, 5th armed with small distal
fringe of setae.

Oviger segments short, possibly not fully devel-
oped in type-specimen. Fourth segment slightly
shorter than 5th, the longest, which is only little
more than 4 times longer than its diameter. Termi-
nal segments armed with denticulate spines hav-
ing either 2 or 3 denticulations per side, in the
formula 5:5:2:3. Terminal segment with claw as
long as segment, armed with 3 endal serrations.

Legs short. Sexual pores not evident on 2nd
coxae. Second tibia the longest segment, Ist tibia
little longer than femur. Femur and tibiae armed
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FiGure 12.—Nymphon apheles, new species, holotype, female: a, trunk, dorsal view; b, trunk,
lateral view, with inset of proboscis in ventral view; ¢, third leg; d, palp; e, oviger; f, terminal
segments of oviger, with detail of one spine; g, chela.
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with a dorsodistal seta slightly shorter than seg-
ment diameter, and several short setae. Tarsus
short, slightly less than one-fourth propodal length.
Propodus slightly curved, without heel or larger
heel spines, armed with from 4 to 7 short sole
setae and several longer dorsal setae. Claw short,
robust, strongly curved. Auxiliary claws three-fifths
main claw length.

MEASUREMENTS OF HoLoTyPE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral proc-
esses), 0.98; trunk width (across 2nd lateral processes),
0.52; proboscis length, 0.26; abdomen length, 0.18;
third leg, coxa 1, 0.12; coxa 2, 0.31; coxa 3, 0.2;
femur, 0.64; tibia 1, 0.69; tibia 2, 0.86; tarsus, 0.13;
propodus, 0.44; claw, 0.13.

DistriBUTION.—Known only from the type-local-
ity, Punta Paitilla, Panama City, from the inter-
tidal zone.

EryMoLo6y.—From Greek, meaning “smooth”
or “simple.” This refers to the lack of any obvious
distinguishing characters of this species.

REMARKs.—Within this giant Nymphon genus
of about 180 species, relatively few are found in
tropical littoral habitats. Most are from deeper or
cooler waters. This new species is the first small
robust Nymphon to be found on the tropical Amer-
ican Pacific coast. Nymphon lituus (p. 38) is an-
other tropical Pacific coast species, but it is larger
and quite tenuous in comparison with N. apheles.

Along the tropical Atlantic shores of North
America, there are 2 species, N. aemulum (littoral)
and N. floridanum (sublittoral) that show some
similarities to this new species. Assuming that this
single specimen is a subadult female, which would
undergo at least one more molt to become a breed-
ing adult, the body and appendages would un-
doubtedly become somewhat larger and probably
have slightly different length ratios among the seg-
ments. It would then be quite comparable in cer-
tain characters to N. aemulum, a species from
Florida and the Antilles. Of the 2 related species
N. apheles'is closer to N. aemulum than to N. flori-
danum. The first 2 species have a short neck, robust
chelifores, similar chelae and finger teeth shape and
numbers, and similar ovigers. The differences are
found in the oviger spines, which have many more
serrations in N. aemulum, and in the oviger claw,
which has a field of minute rugosities instead of
the few large teeth found in N. apheles. The legs
of the 2 species are quite different, not only in
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length ratios of the major segments, but in the
very setose appearance of N. aemulum in compari-
son with the very few setae on the legs of N. apheles.

The palp of N. aemulum has a much longer
second segment and much shorter fourth segment,
and all three claws on the propodus bear a field
of rugosities of the same nature as those on the
oviger claw. The propodal claws of N. apheles are
without adornment.

Any other similarities or differences between
N. apheles and other tropical shallow-water species
will have to await the future collection of fully
adult males and females from this faunistically
very rich little Paitilla area in Panama City.

Nymphon floridanum Hedgpeth

Nymphon floridanum Hedgpeth, 1948:196-199, fig. 17 [long-
necked form only].—Stock, 1955:215, fig. la [long-necked
form only]l.—Kraeuter, 1973:494.—Stock, 1975a:994—998,
figs. 14-15.—Krapp and Kraeuter, 1976:336-337.—Child, in

prep.
MATERIAL EXAMINED.—Panama Caribbean: Galeta Island

reef, STR settling plate, 24 Jun 1971 (ly); Misc. STRI Sta,,
16 Apr 1971 (13, 29).

ReEmaRrks.—The above adults are the typical
long-necked form and agree in all respects with
the reevaluation of this species given by Stock
(1975a2:994-998). None of the above material was
collected in the intertidal, which serves to confirm
the many capture records in placing this species
below the low tide line and in the sublittoral. Its
known depth range is from as little as 1 m to almost
60 m. Most depth records are in the sublittoral.

Its distribution pattern, as understood now, is
from Georgia and Florida in the United States, the
Gulf of Mexico, from Panama to the Antilles in
the Caribbean, and as far south as French Guiana.

The 3 adult specimens listed above were kept
alive by me in the STRI laboratory at Galetta Island
for several days. All 3 had light to medium brown
coloration with dark green rings distally on the
Ist and 2nd tibiae. During periods of extended
observation, the specimens all vigorously and con-
tinually cleaned their legs for periods of from 15
to 20 minutes with the strigili of both ovigers. The
strigilis was clasped around the proximal coxae
and stroked out along the leg to the propodus.
When not cleaning themselves, the specimens both
walked and swam with slow undulating leg motions.
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Nymphon lituus, new species
FIGURE 13

MATERIAL EXAMINED.—Mexico Pacific: Gulf of California,
Misc. Sta., Brusca and Joerger coll., 28 Jun 1972 (1, holo-
type, USNM 169205, 19, paratype, USNM 169206). Baja
California, coll. Brusca, 18 Mar 1974 (19, ly, paratypes.
USNM 169208); Misc. Sta., UA72-12 (2Q, paratypes, USNM
169207).

Panama Pacific: Panama City, NMNH Sta. 25-1 (1Q, para-
type, USNM 169209).

DEescripTioN.—Trunk slender, completely seg-
mented. Lateral processes separated by one and
one-half to 2 times their diameters, unarmed. Neck
moderately long, about 3 times its diameter, cylin-
drical, with anteriorly curved low tubercle over
insertion of chelifores. Ocular tubercle at anterior
of Ist lateral processes, cylindrical, capped with a
small cone having 2 small lateral papillae. Eyes
large, well pigmented. Abdomen as long as pos-
terior lateral processes, carried at about 30° angle.

Proboscis cylindrical, lips rather flat.

Chelifores long, slender. Scape cylindrical, slightly
flaring distally. Chela fingers slender, longer than
inflated rectangular palm. Immovable finger with
tuft of several setae over base, armed with 28 or
29 thin teeth. Movable finger without setae, armed
with about 33 thin teeth. Fingertips moderately
curved, overlap when closed.

Palps with 2nd segment slightly longer than 3rd
and 4th together. Third and 5th segments subequal,
4th slightly shorter. Each of terminal 3 segments
armed with ventral and distal setae.

Oviger (female) insertion touching anterior of
Ist lateral processes. Fourth and 5th segments sub-
equal, 6th slightly club-shaped. Terminal 4 seg-
ments armed with denticulate spines arranged in
the formula 15:10:10:11. Denticulate spines with
5 or 6 lateral serrations. Terminal claw long, with
7 thin endal serrations.

Legs long, slender, armed with very few setae.
Femur and tibia 1 nearly equal in length, tibia 2
about three-tenths longer. Genital pores on coxae
2 of all legs on ventrodistal swelling. Propodus
two and one-half times length of tarsus. Tarsus
with few dorsal setae, a row of 12 short ventral
spines and 1 robust ventrodistal spine. Propodus
moderately curved with several short and long
setae dorsally. Sole armed with 20 to 22 short
spines. Main claw short, less than one-fourth pro-
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podus length. Auxiliary claws four-fifths main
claw length.

MEASUREMENTS OF HoLoTYPE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral
processes), 1.26; trunk width (across 2nd lateral
processes), 0.55; proboscis length, 0.29; abdomen
length, 0.16; third leg, coxa 1, 0.16; coxa 2, 0.45;
coxa 3, 0.26; femur, 1.19; tibia 1, 1.28; tibia 2,
1.62; tarsus, 0.18; propodus, 0.41; claw, 0.09.

DistriBuTioN.—Known from the type-locality,
Puerto Peifiasco, Sonora, Mexico, with other mate-
rial from the Gulf of California and Punta Paitilla,
Panama City. The depths range from intertidal to
9 m.

ErymoLocy.—The proposed name is from the
Latin and refers to a curved staff, in reference to
the small curved tubercles over the insertion of
each chelifore.

REMARKs.—There are 2 Pacific coast Nymphon’s
known that show similarities to N. lituus: N. pixel-
lae and N. heterodenticulatum. The few similari-
ties to N. pixellae concern the chelifores, probos-
cis, and the general shape of the trunk, all of which
resemble superficially those of the new species. The
differences are that N. pixellae is twice the size of
N. lituus, the lateral processes are much longer,
the tarsus is longer than the propodus, and length
ratios of most leg, palp, and oviger segments are
different.

Nymphon lituus is much closer to N. heteroden-
ticulatum, a southern California species. Again,
the latter species belongs to the longitarsal group
of species with auxiliary claws rather than the
brevitarsal group, to which N. lituus belongs. The
trunk, proboscis, chelifores, oviger, and palp seg-
ment ratios are very similar to N. lituus. The prin-
ciple differences are that N. lituus has a low
rounded conical ocular tubercle rather than one
with a high peaked shape, a shorter palp in total
length, shorter lateral processes, very different den-
ticulations of the oviger spines, and a much shorter
tarsus and main claw.

There are variations among the several females
available. The male remains unknown. The adult
female from Panama has only tiny tubercles over
the chelifore insertion rather than the larger curved
tubercles on the specimens taken farther north.
The palp segments are also slightly longer in this
specimen, but the other segments, including the
tarsus, propodus, and claws are almost identical
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FicUrRe 13.—Nymphon lituus, new species, holotype, female: a, trunk, dorsal view; b, anterior
of cephalic segment showing curved tubercles over chelifore insertion; ¢, third leg; d, terminal
segments of third leg; e, ocular tubercle, lateral view; f, chela; g, oviger; 4, terminal segments
of oviger, showing enlargement of spine and terminal claw; i, palp.
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with ‘the Gulf of California specimens. There is
variation among all of the specimens in denticu-
lated spine counts on the ovigers. The proximal
segment count varies from 15 to 17 spines and the
other terminal segments vary from 10 to 13, 10 to
12, and 10 to 12, respectively. The oviger terminal
claw has either 7 or 8 thin teeth.

This new species is associated with floating Sar-
gassum in its northern range, but it was taken
among hydroids and bryozoans on rocks in Panama.
It was not found at other collecting sites between
the Gulf of California and Panama City.

Nymphon pixellae Scott

Nymphon pixellae Scott, 1912:206-209, pl. 7: figs. 1-11.—
Hedgpeth, 1941:255 [key], pls. 9, 10.—Hilton, 1942a:4;
1942b:279-280, pl. 35.—Hedgpeth, 1949:246 [key].—Henry,
1953:17-18, figs. 1-5.—Stock, 1955:216-217, fig. 1b—d.—Tur-
paeva, 1973:178-179.

Nymphon solitarium Exline, 1936:414-416, fig. 33a-d.—
Hedgpeth, 1939:458-459.
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Nymphon wvariatum Hilton, 1942a:4.—Hedgpeth, 1949:271,
fig. 34b.

MATERIAL EXAMINED.—Mexico Pacific: Gulf of California,
Misc. Sta. 83-H3 (10 specimens); 1011 (24 with eggs, 19).

RemaRrks.—I am not convinced that this species
is found in the Gulf of California or in any Mexi-
can waters. The data for both collections above is
questionable. Other information with the Scripps
specimens seems to place their origin at about 90
km out in the Sonora desert rather than in the
vastly cooler Gulf waters. Hilton (1942a:4) stated
that it is a “common species . . . into the Gulf of
California,” but his species identifications are found
to be slightly less than half correct. I have seen
none of his identified specimens of this species. 1
concur with Hedgpeth (1949:271) that Hilton’s N.
variatum is probably this species.

These 13 specimens all agree very well with the
various descriptions of N. pixellae, but with the
doubtful locations it would be best to await further
Gulf collections with fully acceptable data before
declaring this species a bona fide Gulf resident.

Family CALLIPALLENIDAE

Key to the Middle American Genera

1 Palps lacking or represented by low unsegmented knobs 2
Palps of 4 segments, small, in & only; ovigers 9-segmented with denticulate spines on

strong strigilis; without auxiliary claws

..Anoropallene

2(1). Palps represented by low knobs; chela fingers small, at right angles to palm; ovigers 10-
segmented, with feeble strigilis having many simple spines; auxiliary claws present (size

of animal large)

Palps entirely lacking

3(2). Chelifores 3-segmented, not as long as proboscis; body and legs robust, Pycnogonum-like,
with low dorsal trunk tubercles; oviger 8-segmented, without strigilis, with small ter-

minal claw; propodus without auxiliary claws

......... Pigrogromitus

Chelifores 2-segmented, chela crossed in front of short proboscis; body and legs slender,
well separated; oviger 10-segmented, with denticulate spines on well-formed strigilis,

without terminal claw; propodus with auxiliaries ........

Genus Anoropallene Stock, 1956
Anoropallene palpida (Hilton)
FIGURE 3d, e

Palene [sic] palpida Hilton, 1939:30.

Oropallene palpida.—Hilton, 1942c:38.
Oropallene heterodenta Hilton, 1942c:38.
Oropallene (?) spec.—Stock, 1954b:29-31, fig. 11.
Anoropallene palpida—Stock, 1956:46.
Anoropallene heterodenta.—Stock, 1956:46.
Anoropallene crenispina Stock, 1956:46-48, fig. 7.

Callipall

MATERIAL  EXAMINED.—California Pacific: Santa Monica,
Misc. Sta. 826-38, (14, holotype of P. palpida Hilton, USNM
79430).

Mexico Pacific: Baja California, Velero III, 126-33 (13,
holotype of O. heterodenta Hilton, USNM 79429); coll. Brusca,
14 Mar 1974 (19 ovig.). Gulf of California, coll. Walker, 9
Feb 1952 (19); coll. de la Cruz, 12 Oct 1969 (13 with eggs,
1 Q). Oaxaca State, coll. Dawson, 6 Apr 1959 (1Q, in A. Han-
cock Foundation collections).

Panama Pacific: Panama City, NMNH Sta. 52-2 (54 with
eggs and larvae), 84-C (33 with eggs, 52, 19y), 162-3 (13
with eggs), 180-1 to 5 (34 with eggs, 43, 169, 27y, plus 59
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specimens many & with eggs), 181-2 to 5 (44 with eggs,
14, 82, 10y). Canal Zone, NMNH Sta. 182-1 (2y), 183-2
(1 larva).

RemArks.—Hilton’s types agree in most respects
with Stock’s (1956) figure 7 of A. crenispina, even
to the crenulated propodal heel spines and the
chela denticulation. The Panama specimens show
some insignificant variation, particularly in the
denticulate oviger spine count and the number of
setae on the appendages. This would be expected
among a large suite of specimens.

The B. W. Walker specimen has an abnormality
which is illustrated in Figure 3d. The chelifores
appear to have been lost and regenerated near their
proximal ends and have grown back with constric-
tions which must have rendered ineffective the
longitudinal musculature.

The femoral cement glands have not been illus-
trated previously. Examination of males in the
above collection reveals the number of cement
gland tubes to be variable. There are usually from
8 to 11 small tubes in a single row along most of
the ventral surface of the femur (Figure 3¢). They

41

could be confused easily with spines as they look
like a row of broken off spines or setae, but exami-
nation under high magnification shows each to be
a hollow tube. The specimen from NMNH station
84-C has many more cement gland tubes than nor-
mal. It has from 27 to 31 tubes on each femur, and
the legs are more setose than usual.

Hilton’s type-locality of P. palpida appears to
mark the northern limits of its distribution along
the Pacific coast. Stock’s description (1956:46-48)
was for a specimen from the Guatemala coast. From
the other localities in this collection, it appears to
occur rather commonly in the shallows as far south
as Panama, and seems to prefer mud bottoms. The
collection from NMNH station 180-1 presents an
enigma. All 109 specimens were taken on a smooth
intertidal mud bottom lacking in any other visible
epifauna. The substrate contained polychaetes and
a few isopods, but none of the usual sessile fauna
previously considered as food for pycnogonids.
From this scant evidence, this species would appear
to be an organic detritus feeder rather than the
more usual carnivorous feeder.

Genus Callipallene Flynn, 1929
Key to the Middle American Species of Callipallene

1. Propodal heel spines crenulated; auxiliaries and main claw less than half propodal length;
2

strigilis denticulate spines similar in shape

Propodal heel spines (3) smooth; auxiliaries and main claw half propodal length, auxil-
iaries with 2-4 proximal teeth; strigilis denticulate spines dimorphic ...........ccccoovcneinenee

C. p is, new species

2(1). Chela fingers with about 15 unevenly spaced teeth; propodal heel with 4 spines; distal leg
segments only lightly setose; neck as long as or longer than its width ............ C. emaciata

Chela fingers with up to 9 evenly spaced teeth; propodal heel with 5 spines; distal leg
segments very setose; neck shorter than its width ..................... C. solicitatus, new species

Callipallene emaciata (Dohrn)

Pallene emaciata Dohrn, 1881:193-196, pl. 14: fig. 10-21.

Callipallene emaciata emaciata.—Stock, 1952a:8 [literature];
1958:137.

Callipallene emaciata—Arnaud, 1974:175, table 2.—Stock,
1975a:1011.—Arnaud, 1976:70, 71, table 1.—Child, in prep.

MATERIAL EXAMINED.—Mexico Caribbean: Quintana Roo,
Smithsonian-Bredin 83-60 (29 ovig.).

Panama Caribbean: Galeta Island reef, Barnard PAN-7
(19 ovig.); STRI Acanthophora 12 (13 with eggs, 1 Q ovig.);
NMNH Sta. 1-5 (1 ? ovig.). Golfo de San Blas, NMNH Sta.
116-1 (1 8), 119-5 (1y).

ReMARKs.—These specimens all have the charac-
teristic short neck, low ocular tubercle and abdo-

men, and completely segmented trunk of C. ema-
ciata. They also have characters rarely mentioned
in the extensive literature on this species. The tips
of the major heel and tarsus spines are all markedly
crenulated on these Panamanian specimens, as well
as other specimens examined from Europe, Florida,
and Belize. This character is not unique to C.
emaciata, but is shared by some C. brevirostris spec-
imens from New England. The 6 New England
specimens examined for this character have very
slightly crenulated spines, but some lack any crenu-
lations. Heel spines of 3 specimens examined from
Europe show no crenulations.

Another character rarely mentioned is the pres-
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ence of a field of rugosities or serrations ventrally
on the auxiliary claws, such as are found on some
other Callipallene species. Dohrn (1881, pl. 14: fig.
3) figures large serrate teeth on the auxiliaries of
C. phantoma, as does Stock (1952a, fig. 24). The
serrations on the claws of Panamanian specimens
of C. emaciata are very tiny, many in number, and
form 2 rows, which converge to a point about three-
fifths of the distance toward the tip of the claw.
The main claw of this species as well as that of all
other species examined never bears serrations, Ex-
amination of a few European and Florida speci-
mens of C. emaciata shows this character to be
consistent. The auxiliary claws of C. brevirostris
specimens from New England reveal that some, but
not all, have these serrations and they extend for
only half the claw length or less.

The European specimens of C. brevirostris ex-
amined for comparison show all smooth claws with
no serrations. The variation among both crenula-
tions and serrations with these 3 species may have
scant taxonomic importance, but it may be of some
value when used in conjunction with the more
commonly accepted characters of neck length, pro-
podus shape, claw length ratios, and lateral process
size and separation in differentiating these difficult
species.

These records extend the known range of C.
emaciata to the southwestern Caribbean from its
previously known distribution from Belize, Florida,
and the eastern Caribbean to Guyana. It is also
found commonly in many European locations.

Callipallene panamensis, new species
FIGURE 14

MATERIAL EXAMINED.—Panama Pacific: Canal Zone, NMNH
Sta. 183-1 (13 with eggs, holotype, USNM 169369; 19, para-
type, USNM 169370); 183-2 (19 ovig., paratype, USNM
169371), 161-3 (ly, 1 larvae, paratypes, USNM 169372), 255
(7 & with eggs and larvae, 1 Q ovig., paratypes, USNM
171223).

DescripTioN.—Trunk  completely segmented.
Lateral process molt sutures well delineated, lightly
pigmented. Lateral processes glabrous, separated by
slightly less than their diameters, length of each
subequal to trunk diameter. Neck slightly longer
than its diameter. Ocular tubercle broad and short,
without tubercle at apex. Eyes very large, slightly
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pigmented. Abdomen a short truncated cone little
longer than ocular tubercle.

Proboscis short, with ventrodistal bulges.

Chelifore scape short, armed with few distal setae.
Chelae (of female paratype—those of male holo-
type damaged) as long or longer than scape, fingers
little longer than palm, which is distally ringed
with setae. Immovable finger straight, armed with
7 sharp triangular teeth. Movable finger slightly
curved, armed with 11 or 12 low blunt triangular
teeth smaller than those on immovable finger.

Oviger of typical shape with large distal apophy-
sis on fifth segment. Compound spines of terminal
4 segments dimorphic; proximal spines of usual
oval shape with fringe of tiny denticulations, distal
spine on each segment having large denticulations
distally and a proximal fringe of tiny denticula-
tions. Denticulate spines arranged in the formula
7:7:7:7.

Legs moderately long, armed with few setae
proximally and increasing numbers of short setae
toward distal ends. Femur the longest segment.
Femoral cement glands not found. Tarsus extremely
short, without ventral spine. Propodus slender,
curved, heel armed with 3 strong spines (4 in Q)
and sole with 10 to 12 shorter curved spines. Main
claw strongly curved, over half propodal length.
Auxiliary claws little shorter than main claw, armed
with 2 or 3 spine-like teeth on inner margin at
base. Spines as long or longer than claw diameter.

MEASUREMENTS oF HororypE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral
processes), 1.28; trunk width (across 2nd lateral
processes), 0.67; proboscis length, 0.33; ocular tu-
bercle length, 0.1; abdomen length, 0.12; fourth
leg, coxa 1, 0.22; coxa 2, 0.63; coxa 3, 0.31; femur,
1.09; tibia 1, 0.89; tibia 2, 1.01; tarsus, 0.08; pro-
podus, 0.42; claw, 0.26.

DistriBuTiON.—The type-locality is Culebra Is-
land at Fort Amador, Pacific side of the Canal
Zone. The other localities are all nearby in the Canal
Zone and the depths are all low intertidal.

ErymoLoGy.—The new species is named for the
country of origin.

REMARKs.—Callipallene panamensis appears to
be a much less attenuated sibling of C. phantoma.
The oviger spines are dimorphic, as illustrated by
Dohrn (1881, pl. 14: figs. 8-9). The auxiliaries,
although longer in the new species, have the same
spine-like teeth at their bases. Almost all segments
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FicurRe 14.—Callipallene panamensis, new species, holotype, male: a, trunk, dorsal view; b,
trunk, lateral view; ¢, proboscis, ventral view; d, third leg; e, terminal segments of third leg,
with enlargement of auxiliary claw Dase; f, oviger; g terminal segments of oviger, showing
enlargements of a median and a distal spine of seventh segment; h, chela.
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of C. panamensis are shorter than those of C. phan-
toma, with the short neck being the most obvious
difference. The new species also resembles C. pec-
tinata, an Indian Ocean species having auxiliary
claw teeth, but, here again, the differences are most
notable in the neck length and the various length
ratios of the legs between the 2 species. The 3rd
legs of the male holotype specimen of C. panamen-
sis are missing and measurements were therefore
made of the 4th leg.

The 2 other known species of Callipallene from
the Pacific coast of North America, C. pacifica and
C. californiensis are quite different from C. pana-
mensis. Hedgpeth’s C. pacifica has a longer neck
and much longer leg segments than this species,
although the propodus and claws are similar. Hall's
C. californiensis is a much more compact species
with the lateral processes almost touching and the
neck merely a constriction of the ocular segment.
It also has shorter, more robust legs and a propodus
with 5 heel spines. The auxiliaries measure a little
over half the main claw while they are almost as
long as the main claw in C. panamensis.

Callipallene solicitatus, new species
FIGURE 15

MATERIAL EXAMINED.—Mexico Pacific: Baja California, Bar-
nard PAZ-5 (19, paratype), PAZ-10 (1 4, holotype, USNM
169419; 3y paratypes), PAZ-24 (19 ovig., lly, paratypes);
Velero III 287-34 (19 ovig., 4y, paratypes).

Panama Pacific (paratypes): Isla Taboguilla, STRI settling
plate, 21 Mar 1971 (lyQ), 1 Feb 1972 (1 larva), -8 Nov 1972
(19 ovig), 12 Apr 1973 (19 ovig., ly), 11 Mar 1974 (ly), 19
Apr 1974 (1yQ); STRI Balanus 28 (19 ovig., 5 larvae); STRI
Balanus 55, 15 Apr 1975 (19 ovig.).

DEescripTION.—Velero II1 Female Paratype: First
2 trunk segmentation lines complete, 3rd incom-
plete dorsally. Lateral processes glabrous, separated
by their diameters or little less. Length of lateral
processes slightly less than trunk diameter. Neck as
long as its diameter. Ocular turbercle broad and
short, rounded at apex, without tubercle. Eyes
large, unpigmented. Abdomen a truncated cone
subequal in length to ocular tubercle, armed with
2 lateral setae.

Proboscis short, rounded, with slight ventrodistal
bulges. Lips slightly inflated.

Chelifore scape short, distally inflated, armed
with several dorsal and dorsodistal setae almost as
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long as segment diameter. Chela as long as scape,
palm inflated, armed with fringe of setae around
finger insertion. Fingers without setae, moderately
curved, armed with 9 or 10 blunt teeth on movable
finger, 7 or 8 blunt teeth on immovable finger.
Finger tips overlap when closed.

Oviger shape common to genus, armed with single
distal seta on terminal segments and finely serrate
denticulate spines of like form with the formula
8:7:7:17.

Legs moderately long, armed with a few ventral
setae on proximal segments and many setae dor-
sally, laterally, and ventrally on tibiae. Second
tibia longest segment. Tarsus extremely short,
armed with several setae and single long ventral
spine crenulate distally. Propodus slightly over 3
times longer than wide, slightly curved, heel armed
with 5 thin spines, all distally crenulated. Sole
armed with 10 to 12 thin spines and 8 or 9 setae
on either side of sole. Propodus armed distally
with tuft of long setae. Claw less than half pro-
podal length. Auxiliary claws three-fourths main
claw length, armed ventrally near their bases with
small field of microsetae.

Male Holotype: Slightly smaller than female, but
habitus almost the same in all length ratios and
shape, including propodus. Ocular tubercle slightly
taller than female’s. Oviger with typical longer
fifth segment having distal apophysis as long as
segment diameter, armed with several ectal setae.
Terminal segments as in female, but with denticu-
late spine formula 6:7:6:7. Femoral cement glands
very difficult to discern, forming 2 definite rows
and perhaps a 3rd row ventrally on coxa 3 and
proximal half or 3rd of femur. Each gland a tiny
flat pore without raised rim.

MEASUREMENTS OF FEMALE PARATYPE (mm).—
Trunk length (chelifore insertion to tip of 4th
lateral processes), 1.07; trunk width (across 2nd
lateral processes), 0.51; proboscis length, 0.36; ab-
domen length, 0.1; third leg, coxa 1, 0.18; coxa 2,
0.51; coxa 3, 0.26; femur, 1.02; tibia 1, 0.86; tibia
2, 1.03; tarsus, 0.06; propodus, 0.36; claw, 0.17.

DistriBUuTION.—Known from the type-locality,
Isla San Francisco, Baja California, and from other
localities in Baja California and the Pacific coast
of Panama. Depths range from intertidal to 27
meters.

ErymMoLoGcy.—The species name is Latin and
means “to vex” or “to trouble,” pertaining to the
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FiGure 15.—Callipallene solocitatus, new species, holotype, male: a, trunk, dorsal view; b, trunk,
lateral view; c, proboscis, ventral view; d, oviger, with enlargement of a terminal spine; e,
chela; f, third leg; g, terminal segments of third leg.
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vexing similarities between this species and the
others presented in this report.

ReMmarks.—This species superficially looks very
much like both C. emaciata and C. panamensis,
thus the species name. The differences between
this new species and C. panamensis are a shorter
neck and lateral processes, the 2nd tibia is longest
of the leg segments while the femur is longest in
C. panamensis, and the new species has blunt peg-
like chela finger teeth while C. panamensis has
sharply pointed saw-like teeth. The principal dif-
ference between the 2, though, is in the propodus.
That of C. panamensis is more slender and strongly
curved, has 3 heel spines (4 in the @), and auxiliary
claws almost equal to main claw length. The pro-
podus of C. solicitatus is more robust and not
nearly as curved, has 5 heel spines crenulated at
their tips, and has much shorter auxiliary claws
that have a basal field of tiny setae rather than
several basal teeth. The oviger spines of this species
are all alike except for graded sizes from proximal
to distal ends, but the denticulate spines of C.
panamensis are dimorphic with different forms of
serration.

Comparisons of the new species with specimens
of C. emaciata from both Panama and the coast
of Florida, show a number of significant differ-
ences. The neck of C. emaciata is shorter with little
or no distance between the flaring base of the
*“crop” and the oviger implantation tubercles. The
legs of C. emaciata are almost glabrous, particularly
the tibiae, in contrast with the setose legs of the
new species. The propodus of both species is simi-
lar, but that of the new species is a little longer
in relation to width and is much more setose dis-
tally. The heel and tarsus spines are alike in both
species, but the auxiliaries of C. emaciata do not
have tiny basal setae. Finally, there are more teeth
on the chela fingers of C. emaciata than on the
new species.

Comparison of specimens from both Isla Tabo-
guilla and the Isthmus shows that there is some
variation present in C. solicitatus. The trunk seg-
mentation lines are complete on some specimens
from Taboguilla, but the posterior line is incom-
plete on all specimens examined from the Isthmus.
There are slight variations in neck length between
Taboguilla and mainland specimens, with the neck
slightly shorter in some specimens from Taboguilla.
These small variations contribute more to the
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already vexing position of this new species among
its sympatric relatives.

Genus Pallenopsis Wilson, 1881
Pallenopsis schmitti Hedgpeth

Pallenopsis schmitti Hedgpeth, 1943:44; 1948:212-214, fig.
22; 1954:427.—Stock, 1955:233-234, fig. 10.—Bayer, et al,
1970:A48.

Pallenopsis (Pallenopsis) schmitti—Stock, 1975a:1028-1030,
fig. 30c—d.

MATERIAL Examinep.—Panama Caribbean: Galeta Island
reef, Misc. STRI Sta., 27 Sep 1972 (1), 28 Jul 1975 (19, ly).

ReMArks.—This species has been collected
throughout the Caribbean and from Florida and
the Bahamas to northern Brazil. Within the bounds
of this report, Stock (1975a) reported this species
from the coast of Honduras. These specimens ap-
pear to be among the shallowest captures on record
while the greatest depth so far recorded is 586 m.

Genus Pigrogromitus Calman, 1927
Pigrogromitus timsanus Calman

Pigrogromitus timsanus Calman, 1927:408-410, fig. 104a—f.—
Hedgpeth, 1947:7 [text]; 1948:214-216, fig. 23.—Stock,
1968a:46.—Lipkin and Safriel, 1971:9.—Arnaud, 1972a: 159-
160.—Reimer, 1976:229.—Birkeland, et al., 1976:134, 158.—
Child, in prep.

Clotenopsa prima Hilton, 1942d:52-53, fig. 8.

MATERIAL EXAMINED.—Mexico Pacific: Baja California, Bar-
nard PAZ-5 (2 larvae).

Panama Pacific: Isla Taboguilla, STRI Tetraclita 5 (ly);
NMNH Sta. 59-1 (1 3).

Panama Caribbean: Galeta Island reef, STRI Laurencia 6
(13 with eggs), 7 (192, ly, 2 other specimens), 9 (ly); STRI
Zoanthus 6 (24),11 (14); Misc. STRI Sta., 24 Apr 1971 (ly).
Canal Zone, NMNH Sta. 10-9 (19), 81-1, -2, -4 (39, 3y),
125-1 (1y), 174-C (1y).

ReMARKs.—From the number of juveniles in
this series, a hitherto unrecorded fact comes to
light. The ovigers of this species become fully de-
veloped at the same time that the last legs reach
full development. This is not the case with most
pycnogonids where ovigers develop later, just be-
fore adulthood and relatively long after the legs
are fully formed. The sex glands develop normally
at adulthood as with other genera. The ovigers
are large in both sexes and it would be relatively
difficult to tell the sexes apart were it not for the
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slightly raised sex pores on all second coxae of the  to its known circumtropical range. This “canal”
female. species is one of only 3 species of pycnogonids

The distribution of this species, on both sides  found within the lower or seaward Gatun Lock
of the Isthmus and in Mexico, contributes little  system of the Panama Canal.

Family PHOXICHILIDIIDAE

Genus Anoplodactylus Wilson, 1878
Key to the Middle American Species of Anoplodactylus

1. Proboscis styliform, upturned; propodus with 1 heel spine, small propodal lamma fia
auxiliary claws . A g

Proboscis cylindrical or modified cylinder 2

2(1). Female proboscis with ventral paired processes or tubercles; distinct palp buds flanking

PTOBIOSCES civuvevusivaswssosssensscasssoiemsimmsssssistoen (34sies ¥R EE o o S TSR A S AT A. portus

Female proboscis without adornment 3

3(2). Oviger with 5 segments only; lateral processes touching for part of length; cement gland
a flat cribriform oval; propodus without lamina, with auxiliary claws ...4. monotrema

Oviger with 6 segments 4

4(3). Multiple cement glands, 4 or 5 low cups; propodus with long lamina, 2 heel spines,
auxiliary claws; lateral processes separated by less than their diameters .. 4. multiclavus

Single cement gland Per 1€g ... 5
5(4). Lateral processes widely separated 6
Lateral processes separated by their own diameters or 1ss .........ccoivirnincinncinciiniaed 9
6(5). Lateral processes separated by twice their diameters; cement gland a raised cup .............. 7
Lateral processes separted by slightly more than their diameters; cement glands

various
7(6). Lateral processes slightly longer than their diameters; dorsodistal leg tubercles shorter
than or equal to segment diameter; chela palm ovoid, fingers curved, without teeth ...
................. A. insigniformis
Lateral processes not longer than their diameters; dorsodistal leg tubercles longer than
segment diameters; chela palm rectangular; only movable finger very curved, with
ENdal SEIAE inusmcruimmin s I S e s DR ARSI A, iliformis
8(6). Lateral processes progressively shorter toward posterior, with tubercles; proboscis slightly
styliform or tapered distally; cement gland a raised cup; heel spines smooth; large
dorsodistal leg tubercles Present .............oeoieeesennienennes A. galetensis, new species
Lateral processes of almost equal length, without tubercles; proboscis an inflated cylin-
der; cement gland a depressed cribriform slit; distal heel spine largest, with pectinate
anterior surface; no leg tubercles .........ccooeivmniciiiinnininnnnns ..A. pectinus
9(5). Lateral processes touching for at least part of their length .. .10
Lateral processes not touching
10(9). Propodus with single heel spine on raised tubercle, without lamina or auxiliary claws.
tibia 2 less than half length of tibia 1; cement gland a flat cribriform plate ....4. evelinae
Propodus with 2 heel spines, long lamina and auxiliary claws; tibiae subequal; cement
gland a tiny tube A. viridintestinalis

11(9). Cement gland a low cup or cone ..........cc.....
Cement gland a tube or cone ..
12(11). Lateral processes separated by half their diameter or less, with low tubercles; cement
gland a low truncated cone; propodus with 2 heel spines, tiny lamina, auxiliary claws;
pad of setae on movable finger, without teeth .........ccccoiiiveriiiinnnns A. bova, new species
Lateral processes almost touching, without tubercles; cement gland a low cup; propodus
with 1 heel spine, long lamina, minute auxiliaries; fingers with teeth ...
....A. stri, new species

13(11). Lateral processes separated by their own diameter or less ...
Lateral processes separated by three-fourths of their diameter or less, without tuber-

cles; chela fingers without teeth; propodus with short lamina, 2 heel spines, auxili-

aries - 16
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14(13). Lateral processes only as long as their diameters, without tubercles; cement gland a
conical tube; propodus with 2 heel spines, auxiliaries, very long lamina; oviger 2nd

segment shorter than 4th (ovigers sometimes on Q)
Lateral processes longer than their diameters, with tubercles ...

15(14). Propodus with long lamina, 2 heel spines, auxiliaries; cement gland a tube; fingers thin,
without teeth; oviger 2nd segment half as long as 3rd ... A. trispinosus
Propodus with short lamina, 2 heel spines, auxiliaries; cement gland a tube; fingers

thin, with teeth; oviger 3rd segment two and one-half times longer than 2nd ...............

............................................... A. allotrius, new species

16(13). Palp bud tubercles distinct; ocular tubercle a tall cone; oviger 2nd segment almost
length of 3rd; cement gland a conical tube; legs with small dorsodistal tubercles ........

....................... A. reimerae, new species

No palp bud tubercles; ocular tubercle cylindrical; oviger 2nd segment only two-
fifths as long as 3rd; cement gland a long visible tube beneath chitin, exterior tube

short; small dorsodistal tubercle only on femur

Anoplodactylus allotrius, new species
Ficure 16

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island
reef, STRI Acanthophora 16 (13, holotype, USNM 169410).
Canal Zone, NMNH Sta. 10-9 (19 ovig, ly, paratypes, USNM
169411).

DescripTioN.—Trunk with Ist intersegmental
line well marked, 2nd and 3rd lacking. Lateral
processes separated by distances equal to or slightly
less than their diameters, each as long as trunk
diameter, armed with low rounded dorsodistal tu-
bercle. Second lateral processes each with a poste-
rodistal seta, other lateral processes without setae.
Ocular tubercle large, one and one-half times longer
than its diameter, cylindrical with truncate cone
at apex. Eyes very large, darkly pigmented. Neck
with 1 small seta on either side below ocular tu-
bercle. Abdomen moderately long, slightly swollen,
armed with 3 or 4 distal setae.

Proboscis cylindrical, with dorsal curve and slight
constriction halfway along its length.

Palps represented by small bulges halfway along
anterior surface of Ist lateral processes.

Chelifore scape slender, cylindrical, swollen
slightly toward tip, armed with 3 dorsal and distal
setae. Chela palm ovoid, fingers little longer than
palm. Immovable finger slightly curved, armed
with single lateral seta, without teeth. Movable
finger longer, more curved, armed with 2 ectal setae
and 5 tiny papilla-like teeth.

Oviger segments slender, 3rd segment two and
one-half times length of 2nd. Fourth little longer
than 2 terminal segments combined. Terminal 2
segments armed with recurved setae. Terminal seg-
ment ovoid, little longer than wide.

A, erectus

First coxae of legs without tubercles, with lateral
and ventral setae. Coxal spur of 3rd and 4th legs
very small, hardly extending beyond distal segmen-
tation line. Femur the longest segment, only slightly
longer than 2nd tibia. Femoral cement gland on
median dorsal surface forming a long subcuticular
tube as long as segment diameter and emerging as
a thin tube slightly less than half as long as seg-
ment diameter. Major leg segments armed with
several short dorsal, lateral and ventral setae, and
a single long dorsodistal seta. Propodus moderately
slender, with large heel armed with 2 curved spines
and 5 robust setae. Sole armed with 7 strongly
curved spines, several lateral setae, and a short
lamina measuring less than one-fourth sole length.
Claw moderately curved, auxiliaries very short,
robust.

Female slightly larger. Chela fingers armed with
3 or 4 teeth larger than those of male, on both
fingers. Propodus armed with 5 or 6 sole spines
and a slightly longer lamina.

MEASUREMENTS OF HoroTyPE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral
processes), 0.83; trunk width (across Ist lateral
processes), 0.51; proboscis length, 0.37; abdomen
length, 0.19; third leg, coxa 1, 0.15; coxa 2, 0.35;
coxa 3, 0.23; femur, 0.58; tibia 1, 0.47; tibia 2,

.0.53; tarsus, 0.07; propodus, 0.3; claw, 0.21.

DistriBuTiON.—Known from the type-locality,
Galeta Island, and from nearby Limon Bay in the
intertidal.

ErymoLocy.—From the Greek, meaning “one
who belongs to a different group,” signifying the
close similarities, but marking the differences be-
tween this new species and its closely related species,
A. maritimus and 4. petiolatus.
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FiGure 16.—Anoplodactylus allotrius, new species, holotype, male: a, trunk, dorsal view; b,
trunk, lateral view; ¢, third leg, with enlargement of cement gland; d, terminal segments of

third leg; e, oviger; f, terminal segments of oviger; g, chela, with enlargement of tip of movable
finger.
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Remarks.—This new species lacks any notable
distinguishing characters except for the chela finger
teeth shape and these, as described above, are not
unique to this species. I have found at least 5 other
species of Anoplodactylus having teeth on only 1
of the 2 fingers, as in the above holotype, and the
presence of chela finger teeth remains unknown
for many species described 30 or more years before
this diagnostic character was recognized.

The nearest Atlantic relations of this species are
A. maritimus and A. petiolatus, neither of which
have chela finger teeth. Of the 2, 4. allotrius is
closer to A. maritimus. Examination of Giltay’s
(1934) holotype of A. parvus (= A. maritimus, in
agreement with Stock, 1975a:1072-1075) shows the
trunk, oviger, propodus, and femoral cement glands
very much like the new species. I have called this
a new species belonging to a “different group” than
A. maritimus, because it has longer chela with
teeth on one or both fingers, a longer cement gland
tube outside the cuticle, and a short lamina. The
auxiliary claws are robust while they are tiny or
lacking on A. maritimus, and the ocular tubercle
is both taller and broader and has much larger
eyes than 4. maritimus.

The characters mentioned above for 4. allotrius
are almost intermediate between those of A. petio-
latus and A. maritimus. The new species has shorter
and more oval chelae than 4. petiolatus, along
with shorter ovigers, shorter cement gland tubes,
a propodus and lamina that are also shorter, and
a slightly more compact trunk. Neither 4. petio-
latus nor A. maritimus were collected during these
Panama surveys, although the Caribbean shores
here are well provided with Sargassum weed. Float-
ing weed was often picked from Galeta Island and
Limon Bay during the course of the surveys. Per-
haps the currents do not push Sargassum contain-
ing these pycnogonids this far west. Both species
are frequent inhabitants of mid-Atlantic Sargassum
weed.

Anoplodactylus batangensis (Helfer)

Pycnosoma batangense Helfer, 1938:174-176, fig. 6a—c.

Anoplodactylus batangensis.—Stock, 1968a:54 [literature].—
Arnaud, 1973:957, figs. 3, 4.—Stock, 1974:17; 1975a:1082-
1083, fig. 43c-d.—Birkeland, et al, 1976:133.—Stock, in
press.—Child, in prep.

MATERIAL ExaMINED.—Panama Pacific: Canal Zone, Barnard
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PAN-3 (24 with eggs, 1 larva); NMNH Sta. 255 (1 8). Pan-
ama City, NMNH Sta. 58-4 (1 ¢, 6y).

Mexico Caribbean: Quintana Roo, Smithsonian-Bredin
100-60 (1@ ovig.).

Panama Caribbean: Galeta Island reef, Barnard PAN-1
(19 ovig), PAN-7 (1 larva); NMNH Sta. 15 (18, 19, 2y);
STRI Acanthophora 16 (24); STRI Laurencia 13-B (19),
14-A (13), 14-B (29), 15-A (1g with eggs, 19), 16-B
(19); STRI Laurencia oil spill, 17 Mar 1972 (34 with eggs,
19, 1 larva), 21 Mar 1972 (2Q), 17 Apr 1972 (1 & with eggs,
192); STRI settling plate, 10 Feb 1972 (ly).

REMARK.—A circumtropical shallow-water species.

Anoplodactylus bova, new species
FiGure 17

MATERIAL EXAMINED.—Panama Pacific: Panama City, STRI
Abietinaria 3 (13, holotype, USNM 169409).

DEescripTion.—Trunk robust, Ist and 2nd seg-
mentation lines complete, 3rd entirely lacking.
Lateral processes separated by half their diameters
or less, each armed with a triangular dorsodistal
tubercle flanked by 2 or 3 setae. Anterior and pos-
terior molt suture lines strong on all but last pair
of lateral processes. Ocular tubercle large, conical,
slightly constricted. Eyes situated at half the length
of cone, darkly pigmented. Abdomen moderately
long, swollen in distal half, armed with 4 or 5 distal
setae.

Proboscis cylindrical,.constricted at two-thirds its
length, with rounded oral surface.

Palp buds lacking.

Chelifore scape cylindrical, slightly overreaching
proboscis, armed with few dorsal setae. Chela palm
quadrangular, armed distally with few setae. Im-
movable finger less curved than movable finger.
Movable finger with proximal pad of many setae.
Fingers without teeth.

Oviger segments short, robust. Second segment
three-fifths length of 3rd. Terminal 3 segments
increasingly inflated with terminal segment broader
than its length, terminal 2 segments armed with
many lateral setae.

First coxae of legs with 2 dorsolateral small tu-
bercles each bearing a seta. Second coxa of 3rd
leg with coxal spur shorter than diameter of seg-
ment, slightly longer on 4th leg. Major leg seg-
ments armed with several dorsal, lateral, and ven-
tral short setae and single dorsodistal seta shorter
than segment diameter. Femur with dorsodistal
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FIGURE 17.—Anoplodactylus bova, new species, holotype, male: a, trunk, dorsal view: b, trunk,
lateral view; c, chela; d, third leg, with enlargement of cement gland; e, terminal segments
of third leg, with enlargement of lamina; f, oviger; g, terminal segments of oviger, enlarged.
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tubercle. Femoral cement gland a low truncate cone
pointing distally, capped with large pore, situated
slightly proximal to midpoint of femur dorsal sur-
face. Tarsus almost triangular, armed with several
distal setae. Propodus robust, with strong heel armed
with 2 curved spines and 5 smaller spines. Sole
armed with 8 or 9 broad and curved spines, the
tips of which touch next anterior spines, and sev-
eral flanking setae. Propodal lamina very tiny, at
extreme distal end of sole. Claw moderately curved.
Auxiliaries small, slender, sharply pointed.

MEASUREMENTs OF HoLroTypE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral pro-
cesses), 1.71; trunk width (across 2nd lateral process-
es), 1.07; proboscis length, 0.79; abdomen length,
0.42; third leg, coxa 1, 0.26; coxa 2, 0.75; coxa 3, 0.37;
femur, 1.19; tibia 1, 1.09; tibia 2, 1.15; tarsus, 0.16;
propodus, 0.59; claw, 0.36.

DistriBUTION.—Known only from the type-local-
ity, Punta Paitilla, Panama City, at a low inter-
tidal depth.

ErymoLocy.—From the Latin noun bova, mean-
ing a “swelling of the legs.” This is in reference to
the swollen terminal oviger segments, which many
years ago were regarded as specialized legs.

ReMARks.—This new species has several charac-
ters that are more often associated with the genus
Pallenopsis, giving some credibility to Stock’s
(1975a:1016) contention that Pallenopsis belongs
with the Phoxichilidiidae rather than with the Cal-
lipallenidae. The Pallenopsis-like characters are an
ectal pad with many setae on the movable finger, the
strong lateral molt suture lines quite often found
on Pallenopsis, and the extremely setose terminal
oviger segments. This last comparison between the
genera is more tenuous because of the reduced num-
ber of oviger segments (5 or 6) in Anoplodactylus
(Pallenopsis has from 8 to 10), but the terminal
oviger segments in this genus far more often have
very few setae and some are glabrous, while just the
opposite holds true for Pallenopsis. Both genera
lack an effective strigilis.

Familial affinities in Pallenopsis remain difficult
to assess because the genus has several characters
that fall equally well within the diagnosis of either
of the above families. Family designation, particu-
larly in the pycnogonids, are grossly artificial, to
say the least, and are as full of man’s conjectural
shortcomings as any group can be that lacks a
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universally recognized fossil record. The few Devon-
ian fossils that some regard as pycnogonid ancestors
hardly provide a suitable family tree on which to
hang the many and diverse genera recognized today.
It is not likely either that we will ever have a fossil
record of such small soft-bodied animals.

This new species shows some similarities to A.
portus, particularly in the leg segments, propodus,
cement glands, and distal femur tubercle. This
species lacks the short palp buds of A. portus, has
shorter coxal spurs, shorter lateral processes in rela-
tion to their diameter, and has shorter oviger seg-
ments, particularly the second. The oviger terminal
setae, as mentioned before, are more numerous.
Lateral process tubercles are notably larger on 4.
bova. I do not believe that the variability found in
A. portus is broad enough to encompass all of the
differences outlined above. Whether or not the
female of 4. bova, which remains unknown, has
ventral alar processes on the proboscis and palp
buds of any shape, must await future collections.

The 2nd right lateral process and leg of this
unique specimen are slightly reduced but perfectly
formed. This is possibly the result of early loss and
regeneration of these parts.

Anoplodactylus erectus Cole

Anoplodactylus erectus Cole, 1904:289-291, pl. 14: fig. 12, pl.
26: figs. 1-9.—Child, 1970:288-289 [literature].—Stock,
1975b:74-76, figs. 22, 23.—Birkeland, et al., 1976:158.

MATERIAL ExamINED.—Mexico Pacific: Gulf of California,
Misc. Sta. 3024 (19).

Panama Pacific: Panama City, STRI Abietinaria 1 (13.
29), 2 (13), 3 (18 with eggs, 13, 19), 4 {13 with eggs).
Isla Taboguilla, STRI settling plate, 21 Mar 1971 (13), 1
Dec 1971 (13), 4 Apr 1972 (14 with eggs, 13, ly), 2 Jun
1972 (1y 3), 8 Aug 1972 (72 specimens, mostly y), 8 Sep 1972
(23 with eggs, 29, 2y), 8 Nov 1972 (ly), 10 Jan 1973 (ly),
13 Feb 1973 (29, 3y), 12 Apr 1973 (13), 12 Feb 1974 (19,
2y), 11 Mar 1974 (58 with eggs, 89, 13y), 19 Apr 1974 (32
specimens, mostly y), 21 May 1974 (19, 26y & larvae), 13
June 1974 (1y), No. 23, 13 Jun 1974 (1), No. 78, 30 Aug
1974 (1y &), No. 101, 30 Aug 1974 (33, 19, 6y), No. 110, 1
Oct 1974 (23 with eggs, 49, 4y, 1 larva), No. 63, 13 Nov
1974 (19), No. 75, 13 Nov 1974 (13), No. 36, 19 Dec 1974
(63 with eggs, 109, 2y), No. 79, 19 Dec 1974 (ly3); STRI
Balanus 28, (1y3), STRI Balanus 57, 15 May 1975 (1 4 with
eggs), STRI Balanus 57, 11 Jul 1975 (13 with eggs, 19).

Colombia Pacific: Isla Malpelo, Misc. STRI Sta., subtidal
dive, 3 Mar 1972 (14 with eggs); STRI, dive 9, 3 Mar 1972
1yg)-
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REMARKs.—Almost all of these specimens (the
Taboguilla material) are what might be called a
“short form” of A. erectus. Most segment measure-
ments are shorter in relation to the segment diam-
eter, making the animal appear more robust than
those specimens illustrated in the literature. On the
other hand, virtually all diagnostic characters agree
with 4. erectus: short propodal lamina, strong heel
with 2 heel spines, short chela with moderately
curved fingers having no teeth, length relationships
of leg segments and coxal spur, femoral cement
glands, lack of complete trunk segmentation, oviger
segment length ratios. The most notable missing
character is the tubercle on each lateral process.
These are either much smaller or lacking on the
Taboguilla specimens, but are taller and more ob-
vious on the Malpelo specimens. This large collec-
tion affords a sufficient series to show that the lateral
process tubercles are actually a variable character,
at least in this species, and should not be used as a
reliable diagnostic feature. The much more reliable
femoral cement gland, along with 2 heel spines,
lamina, and the segment length ratios will serve to
differentiate this species from most others.

Anoplodactylus erectus has been recorded prev-
iously from Taboguilla in the Mortensen collection
(Stock, 1955:239), and is known from Costa Rica
and Mexico (Hilton, 1942a, 1942f), to include the
distribution within the scope of this paper. It has
one of the widest latitudinal distributions of any
pycnogonid known to me: from the cold waters of
British Columbia, the tropical waters of Middle
America, Hawaii, and the Tuamotus, to the sub-
antarctic waters of Punta Arenas, Chile. Anoplo-
dactylus is predominantly a tropical and temperate
water genus, although there is one species known
from the high Antarctic, 4. australis. The thermal
tolerance of A. erectus, provided all specimens re-
corded in the literature are this species, presents
another enigma to the specialist in this class of ma-
rine invertebrates.

Anoplodactylus evelinae Marcus

Anoplodactylus evelinae Marcus, 1940:55-58, fig. 4.—Hedg-
peth, 1948:232, fig. 31.—Fage, 1949:27-28, fig. 3.-Birkeland,
et. al,, 1976:133.—Child, in prep.—Stock, in press.

Anoplodactylus (Labidodactylus) evelinae.—Stock, 1954a:128;
1975a:1083.

53

MATERIAL EXAMINED.—Mexico Caribbean: Quintana Roo,
Smithsonian-Bredin 85-60 (ly Q).

Panama Caribbean: Galeta Island reef, STRI Laurencia
oil spill, 17 Apr 1972 (ly 8 ). Golfo de San Blas, NMNH Sta.
116-1 (1Q).

Panama Pacific: Canal Zone, Barnard PAN-3 (1@, PAN-
10 (23 with eggs, 1 8); NMNH Sta. 23-1 (1 Q). Panama City,
STRI Abietinaria 1 (14 with eggs, 14, 29),2 (14,192), 3
(13 with eggs, 24, 39), 4 (138, 59), 6 (143, 59, 12y);
NMNH Sta. 25-1 (14 with eggs, 83, 169, 4y), 25-6 (13,
19), 584 (33, 3¢, 16y), 84-B (14, 3y, 1 larva), 92-1 (23,
19, ly), 92-4 (19). Isla Taboguilla, STRI settling plate, 24
Aug 1971 (1 larva).

REeMARKs.—This species has not appeared as com-
mon in any collection until this time. Fage (1949:
27) listed 18 specimens from the former Belgian
Congo, and none of the Florida or Caribbean col-
lections list more than a few. It is therefore enlight-
ening to find it one of the more common pycno-
gonids collected in the Golfo de Panami in
intertidal and subtidal habitats. The above collec-
tions number 121 specimens. In more than half of
the above captures, the species was found associated
with the hydroid Abietinaria. Most of these habi-
tats are very rocky with sparse algae and some sand
between the rocks. I made the collection of NMNH
Sta. 25-1, which consisted of rock scrapings in which
Abietinaria was the predominant fauna. One of the
sandy collections (NMNH Sta. 25-6) contained 2
specimens in sand sievings, but direct evidence for
A. evelinae living in a psammophilous habitat, as
stated by Stock (1975a:1083), is lacking for most of
the above collections.

It is probably a good idea to subdivide this
crowded genus into subgenera, and, if a review is
undertaken with this object in mind, it would be
well to include at least one other species under the
subgenus Labidodactylus. The Philippine species
A. tarsalis shares the generic curiosities of elongated
tarsus, huge heel and no auxiliaries on the pro-
podus, and a very shortened tibia 2. Possibly 4.
arescus deserves this subgeneric designation also,
because of its similar tarsus-propodus shape. Neither
of these species has dorsal trunk tubercles as with 4.
evelinae, nor do they have its cribellate femoral
cement gland openings. Subdividing the huge genus
Nymphon has been attempted over the years with
varying success. Most of the criteria at the generic
level, such as those above, have not stood the test of
time with Nymphon.
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Anoplodactylus galetensis, new species
FIGURE 18

MATERIAL EXaMINED.—Panama Caribbean: Galeta Island
reef, Misc. STRI Sta., 30 Jun 1971 (13, holotype, USNM
168765), 20 Jul 1972 (2y &, paratypes), 12 Oct 1972 (12, para-
type), 19 May 1974 (1 @, paratype).

DEescripTiON.—Trunk with 1st and 2nd interseg-
mental lines well marked, posterior 2 segmentation
lines lacking. Lateral processes separated by slightly
more than their diameters, each armed with tri-
angular dorsodistal tubercle, diminishing in size
from anterior to posterior, without setae. Lateral
processes longer than their diameter anteriorly, de-
creasing to shorter than their diameter posteriorly.
Ocular tubercle cylindrical, capped with conical
tubercle equal in length to cylinder. Eyes large,
with dark brown-black pigment. Abdomen slightly
longer than ocular tubercle, tapering to rounded
point, glabrous.

Proboscis slightly styliform, tapering distally and
swollen at three-fifths its length. Lips blunted on
flat oral surface.

Chelifores large; scape cylindrical, moderately
setose dorsally, with anterior-pointing triangular
tubercle dorsodistally. Chela rectangular, setose
along ectal surface. Fingers moderately curved, over-
lapping distally, without teeth.

Ovigers 6-segmented; 3rd segment almost twice
the length of 2nd, moderately setose; 5th and 6th
segments heavily setose endally; 6th segment taper-
ing to point distally.

Third leg: Ist coxa no longer than its diameter,
2nd coxa twice length of 3rd, armed with ventral
setae and long coxal spur equal to three-fifths of
segment length. Female spur equal only to segment
diameter. Femur armed with scattered short setae
and long dorsal and lateral tubercles distally.
Cement gland at femur midlength, as a large raised
oval cup. Tibiae armed with scattered short setae.
First tibia with long dorsal and lateral tubercles
distally, none on 2nd tibia. Tarsus very short, setose.
Propodus robust, setose, large heel armed with
single heel spine and group of 6 smaller spines. Sole
armed with 9 knife-edged spines curving distally,
but lacking propodal lamina. Claw large, robust,
without auxiliaries.

MEASUREMENTS OF HoLoTyPE (mm).—Trunk
length (chelifore insertion to tip of 4th lateral proc-
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esses), 3.49; trunk width (across 1st lateral processes),
2.05; proboscis length, 1.58; abdomen length, 0.48;
third leg, coxa 1, 0.39; coxa 2, 1.25; coxa 3, 0.6;
femur, 2.67; tibia 1, 2.17; tibia 2, 2.8; tarsus, 0.24;
propodus, 1.12; claw, 0.73.

DistriButioN.—Known only from the type-local-
ity, Galeta Island, from subtidal to 6 meters.

Etrymorocy.—Named for its type-locality, Galeta
Island.

Remarks.—This large species, with a leg span of
about 2.5 cm, has the appearance of being as-
sembled by a committee out of parts gleaned from
other Anoplodactylus species nearby. It has the dis-
tal appendage tubercles of 4. insignis, the femoral
cement gland of A. insigniformis or A. massili-
formis, the lateral process tubercles of 4. simulator,
but it has the propodus and thin tapering proboscis
of none of these. It is the proboscis that sets this
species apart from any other of the largesized
Anoplodactylus species. It tapers to a blunt end
only half the diameter of the swollen section and,
although the proboscis is somewhat styliform, it
does not reach the extreme taper or curvature of
A. batangensis.

This species does not inhabit the intertidal, as
will be seen by the collecting records. The collect-
ing depths were all from 3 to 6 meters and the
species was never collected during the intensive
reef-top surveys at Galeta. Comparison with 4. in-
signiformis, also taken subtidally at Galeta (on set-
tling plates), shows a resemblance in the 2 species
except for the wider Ist lateral processes and dif-
ferent proboscis in 4. galetensis. The other similar
species mentioned above, 4. insignis and A. mas-
siliformis, were not found in the collections re-
ported on here, although the allotype specimen of
A. massiliformis was collected at Colén, Panama,
only about 6.4 km away.

Anoplodactylus insigniformis Stock

Anoplodactylus insigniformis Stock, 1975a:1058-1063, figs. 45-
47.—Stock, in press.

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island
reef, STRI settling plate, 27 Aug 1973 (ly3). Canal Zone,
NMNH Sta. 814 (19).

REMARKs.—Both specimens were collected within
a short distance of the type-locality, Cristobal. The
known distribution of A. insigniformis is from
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FIGURE 18.—Anoplodactylus galetensis, new species, holotype, male: a, trunk, dorsal view; b,
trunk, lateral view; ¢, oviger; d, terminal segments of oviger, enlarged; e, third leg, with en-
largement of cement gland; f, terminal segments of third leg, with enlargement of sole spine;
g, chela; h, proboscis, ventral view.
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Panama and Jamaica to the southern Netherlands
Antilles, all in the Caribbean.

The juvenile leg tubercles are not as long or fully
formed as those of the adult, as would be expected,
nor are the coxal spurs on the posterior legs fully
formed. The femoral cement glands of the juvenile
male are oval discs, but had not yet raised to form
the broad tube typical of this species. It would be
difficult to confuse this species with A. insignis, be-
cause of the much shorter proboscis, lack of any
extension or dorsodistal tubercle on the scape, and
lack of the distal propodal extension beyond the
insertion of the main claw, as with 4. insigniformis.
Before this species was recognized in 1975, there
were probably many sublittoral specimens from the
Caribbean deposited in collections as A. insignis,
although, as-stated above, the differences are now
easily recognized.

Anoplodactylus jonesi Child
FIGURE 192, b

Anoplodactylus jonesi Child, 1974:497-500, fig. 2.—Child, in
prep.
Anoplodactylus (?) antillianus Stock, 1975a:1081-1082, fig. 57.

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island
reef, STRI Coralline 7 (13), 9 (24,29), 11 (24,19), 13
(19 with ovigers), 15 (29 ovig), 17 (19), 19-A (14, 1Q),
20-A (13 with eggs, 19 with ovigers), 24 (19), 25 (13,
29); STRI Laurencia 11 (23,19), 14-A (13 with eggs, 19
ovig.), 15-B (13), 18 (13, 19); STRI Laurencia oil spill,
21 Mar 1972 (19); STRI Zoanthus 10 (1Q), 12 (19 ovig.),
15 (19), 18 (13).

RemARks.—Thirty of the 32 specimens above are
normal-appearing males and females (by definition
of the genus), while only 2 (about 6 percent) are
females with ovigers. This is 10 percent of all fe-
males. A figure of the normal male propodus and
leg with the cement gland is included here. The
oviger of normal males is almost exactly like that
of an abnormal female in the original description,
except that the terminal segment is sometimes
shorter. The segment is more often equal to that of
the type. Out of 34 specimens on record, 4 (about
12 percent) are abnormal females with ovigers. This
is too large a number to be a casual error, especially
when the specimens from the 3 locations are sep-
arated by over 1600 km. If this phenomenon were
embryonic misdetermination, then the same thing
should occur in samples of several hundred speci-
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mens of other Anoplodactylus species. So far, a fe-
male with ovigers has not been recorded with other
species. The single exception is with male-female
gynandromorphs (see p. 58). There must be, there-
fore, something peculiar only to A. jonesi that
causes a small percentage of females to grow atyp-
ical organs while the majority do not. It could be
easily explained by misdetermination if the female
ovigers were misshapen or not a normal matched
pair, but they are normal in relation to those of the
male for all four known specimens with this attri-
bute.

Stock’s (1975a:1081, footnote) reference to the
genus Phoxiphilyra (pro Philyra, preocc.) of Losina-
Losinsky (1961:82) could provide just the answer
needed. Losina-Losinsky erected her genus and de-
scribed 2 new species based only on 3 specimens.
Her genus has all the characters of Anoplodactylus,
except that both male and female have ovigers, if
reduced. One species, P. quadriarticulata, has long
auxiliary claws, but this character is sometimes of
questionable diagnostic value. It is possible that
Losina-Losinsky’s 2 females are abnormal females
out of a larger group of normal females, the same
as for A. jonesi. The odds against this are great, but
A. jonesi was described twice, each from a single
abnormal individual and the odds for this are re-
mote also.

Anoplodactylus massiliformis Stock

Anoplodactylus massiliformis Stock, 19752:1063-1066, figs.
48-49.

REMARKS.—No specimens of this species were
found in the collections examined here, but the
allotype was taken in 60-63 meters off Colén, Pan-
ama. This depth is almost beyond the scope of the
shallow water forms reported in this paper, al-
though 2 or 3 species here are recorded at both
shallower and deeper depths. The known distribu-
tion of A. massiliformis is from Panama and the

southern West Indies to the mouth of the Amazon
River, Brazil.

Anoplodactylus monotrema Stock
FIGURE 19¢

Anoplodactylus robustus.—Child and Hedgpeth, 1971:612-613
[literature].
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FicURE 19.—Anoplodactylus jonesi, male: a, third leg, with enlargement of cement gland; b,
terminal segments of third leg, enlarged. Anoplodactylus monotrema, male: ¢, third leg, with
dorsal view of cement gland. Anoplodactylus multiclavus, female: d, terminal segments of
third leg. Anoplodactylus compactus: e, chela.
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Anoplodactylus monotrema Stock, in press, figs. 4-5.

MATERIAL EXAMINED.—Mexico Caribbean: Quintana Roo,
Smithsonian-Bredin 11-60 (13), 72-60 (1 Q).

Panama Caribbean: Galeta Island reef, STRI Laurencia 12
(13), 13-B (1Q), 15-A (19), 15-B (19 with eggs, 29), 24
(19); STRI Laurencia oil spill, 17 Mar 1972 (33, 1¢, ly),
21 Mar 1972 (13 with eggs), 27 Mar 1972 (13 with eggs.
43, 119), 17 Apr 1972 (68 with eggs, 14, 39); STRI
Zoanthus 15 (13), 18 (13); STRI Coralline 24 (19);
NMNH Sta. 15 (1 Q). Caledonia Bay, Velero III A9-39 (12).

REMARKs.—Stock (in press) recently separated the
Western Hemisphere specimens out of Dohrn’s 4.
robustus, based on the male of the new species hav-
ing only 1 oval cribriform cement gland while
Dohrn’s species has 3 raised pores. The specimens
of 4. robustus figured by Marcus (1940, pl. 8, Halo-
soma robustum) has several faintly drawn cement
glands, which would place them in 4. robustus.

The species as it is now known, has a distribution
from North America and the Caribbean to Hawaii
and the Galapagos Islands. None were found here
from the Pacific coast of Panama or other localities
in Middle America (Pacific).

Anoplodactylus multiclavus Child

FIGURE 19d

Anoplodactylus multiclavus Child, 1977:593-596, fig. 4.—Child,
in prep.

MATERIAL EXAMINED.—Mexico Caribbean: Quintana Roo,
Smithsonian-Bredin 72-60 (1 g with eggs).

Panama Caribbean: Near Portobelo, NMNH Sta. 5-1 (13
with eggs). Golfo de San Blas, NMNH Sta. 116-1 (19, ly),
NMNH Sta. 1164 (13, 19). Canal Zone, NMNH Sta. 814
(19). Galeta Island reef, STRI Acanthophora 9 (19), 17
(18), 19 (13, 19); STRI Laurencia 14-B (19), 15-A (19),
16-A (19), 16-B (14 with eggs, 19, ly); STRI Laurencia
oil spill, 17 Mar 1972 (14, 49), 21 Mar 1972 (13 with eggs,
23, 49, ly), 27 Mar 1972 (103, 169), 17 Apr 1972 (42
with eggs, 83, 39Q).

REemarks.—This distinctive species was described
from a single male specimen. The above females
add little to the original description except for the
usual slightly larger size of the female and differ-
ences in the terminal leg segments which are figured
here.

The female propodus has a very short lamina
while the male lamina is three-fifths as long as the
sole. The male propodal sole has 2 or 3 sole spines
and a few small setae flanking the lamina, while the
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female sole has 7 or 8 large sole spines and the same
flanking setae. Female heel spines are slightly longer
and less curved and the auxiliary claws are stouter
and a little longer than in the male. The reduction
of propodal lamina in females seems to be more or
less usual among those species of Anoplodactylus
provided with a lamina. In many species described
years ago, this character was not recognized and
therefore remains unknown.

Anoplodactylus multiclavus is now known from
the intertidal of the U.S. Virgin Islands and the
Caribbean coast of Panama and Belize.

Anoplodactylus pectinus Hedgpeth

Anoplodactylus pectinus Hedgpeth, 1948:234-236, fig. 34;
1954:427.—Stock, 1955:235, fig. 11.—Arnaud, 1973:955-957.
—Child, 1974:500.—Stock, 1974:17.—Stock, in press.—Child,
in prep.

Anoplodactylus pectinis [sic].—Stock, 1975a:1050-1052, fig. 4la.

MATERIAL EXAMINED.—Mexico Caribbean: Quintana Roo,
Smithsonian-Bredin 53-60 (14 with eggs), 8360 (1¢Q).

Panama Caribbean: Golfo de San Blas, NMNH Sta. 1164
(13 with eggs). Galeta Island reef, Misc. STRI Sta., 30 Jun
1971 (19Q).

REmARKs.—The obvious disparity between the 2
collecting areas for this species, the Caribbean and
Madagascar, would lead one to believe that a gem-
inate pair is involved. On the other hand, there is a
sufficient number of distribution disparities among
the pycnogonids that this species may turn out to
have a pantropical distribution, as has been found
for several other species long after they were orig-
inally described.

Anoplodactylus portus Calman

Anoplodactylus portus Calman, 1927:405—408, fig. 103.—Child,
1975:201 [literature]—Birkeland, et al., 1976:158.—Child,
1978:133-144.—Child, in prep.—Stock, in press.

MATERIAL EXAMINED.—Costa Rica Pacific: Bahia Salinas,
Velero IIT 478-35 (1 3 with eggs).

Panama Pacific: Panama City, STRI Abietinaria 1 (28,
19, 2y), 2 (14, 1y), 3 (24 with eggs, 39, 3 abnormal ¢,
ly), 6 (19, 1y),8 (48,19, 2 abnormal @, 2y); NMNH Sta.
25-1 (13), 584 (ly), 84-C, -D (ly 3, 19), 91 (1668, @, y-19
adults are gynandromorphs). Canal Zone, Barnard PAN-
10 (29); NMNH Sta. 23-1 (19), 56-5 (19), 1831 (18,
3y, 2 larvae); Misc. Sta. LGA 69-65 (1 abnormal g), coll.
Glynn, Mar 1976 (350 specimens—10 adults are gynandro-
morphs).
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ReMARks.—The gynandromorphs and abnormal-
ities in these collections are treated by Child (1978),
and represent the first instance of this phenomenon
found among the pycnogonids.

The species is common along the Pacific coast of
California to at least as far south as Peru. Within
the scope of this paper, it has also been reported
from the Pacific coast of Nicaragua (Stock, 1955:
238-239). Hilton (1942f) recorded this species as A4.
robustus from the Gulf of California.

I consider Hedgpeth’s (1961:5-7) variety chilensis
from Chile to be a further variation of this species,
which has shown a remarkable ability to produce
abnormalities.

Anoplodactylus reimerae, new species
FIGURE 20

MATERIAL EXAMINED.—Panama Pacific: Isla Taboguilla,
STRI settling plate, 1 Dec 1971 (14, holotype, USNM
169412), 8 Nov 1972 (18, 29, paratypes), 10 Jan 1973 (13
with eggs, paratype), 12 Apr 1973 (14 with eggs, paratype),
19 Apr 1974 (18, ly4, paratypes); STRI Balanus, 19 Feb
1975 (1@, paratype). Panama City, NMNH Sta. 924 (29, 2y,
paratypes).

DEscripTION.—Animal entirely covered with tiny
evenly spaced papillae. First 2 trunk segmentation
lines complete, each with a posterior curve at me-
dian dorsal point, 3rd segmentation line entirely
lacking. Lateral processes one and one-half times
as long as wide, separated by distances equal to or
slightly less than their diameters, armed dorsodis-
tally with small pointed tubercles flanked by 2 or 3
setae. Ocular tubercle a perfect cone, blunt at tip,
almost one and one-half times taller than diameter
at base. Eyes large, darkly pigmented, situated
toward base of cone. Abdomen long, cylindrical,
curved anteriorly from base, armed with 2 latero-
distal setae.

Proboscis cylindrical, inflated toward tip, lips
slightly inflated.

Palps represented by small pointed buds, longer
than wide, located at anterior midpoint of cephalic
segment. Buds slightly shorter on male paratypes.
Female palp buds point laterally, situated ventrally
below curving collar, not to be seen dorsally.

Chelifore scape cylindrical, inflated distally with
ventral curve, armed with lateral and distal short
setae. Chela ovoid, armed with 3 endal and 7 or 8
ectal setae. Fingers moderately and equally curved,
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of equal length, without teeth. Movable finger with
ectal fringe of setae.

Oviger moderately long, slender, third segment
one and one-fourth times length of 2nd, both armed
with few lateral setae. Terminal 2 segments slightly
clubbed, both armed with endal fringe of short
setae.

Legs moderately long, slender, armed with few
setae. Third leg with coxal spur as long as segment
diameter. Coxal spur of 4th leg slightly longer.
Femoral cement gland a swollen cone pointing dis-
tally, capped by small pore, situated slightly proxi-
mal to middorsal point. Femur and tibia 1 with
small dorsodistal tubercles and tiny laterodistal
tubercles, each armed with 1 seta shorter than seg-
ment diameter. Tibia 2 without tubercles, armed
with single dorsodistal seta. Propodus with wide
heel armed with 2 curved spines and 7 lesser spines.
Sole armed with from 6 to 8 strong curved spines,
few lateral spines, and propodal lamina equal to
three-tenths sole length. Claw robust, slightly
curved. Auxiliaries robust, strongly pointed.

MEASUREMENTS OF HoLOTYPE (mm).—Trunk
length (scape insertion to tip of 4th lateral proc-
esses), 1.4; trunk width (across 1st lateral processes),
0.94; proboscis length, 0.62; abdomen length, 0.43;
third leg, coxa 1, 0.29; coxa 2, 0.65; coxa 3, 0.36;
femur, 1.21; tibia 1, 1.01; tibia 2, 1.08; tarsus, 0.14;
propodus, 0.56; claw, 0.37.

DistriBUTION.—Known from the type-locality,
Isla Taboguilla, and the adjacent mainland in
Panama City, from the intertidal to 9 meters.

ETrymMoLocy.—Named for Dr. Amada A. Reimer,
whose delightful correspondence introduced me
to the STRI survey collections and who patiently
supplied me with further collections and station
data as they were sorted from STRI survey samples.

RemARrks.—This graceful species shows some af-
finities to several Panamanian and Pacific coast
species. It has the distinct palp buds and smooth
chela fingers of A. trispinosus, and the conical ocu-
lar tubercle and similar legs of A. californicus.
Hall’s (1913) California species, apparently rare in
collections, if one disregards half of Hilton's deter-
minations, has not been collected on the Central
American coast and none are available to me. Hall's
species may, in fact, be A. virdintestinalis, accord-
ing to some of his figures (Hall, 1913, pl. 4). His
tiny figure (pl. 4: fig. 15) of the cement gland,
though, suggests that it is very like that of A.
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FIGURE 20.—Anoplodactylus reimerae, new species, holotype, male: a, trunk, dorsal view; b,
trunk, lateral view; c, cephalic segment and proboscis, ventral view, showing palp buds;

d, chela; ¢, third leg, with enlargement of cement gland; f, terminal segments of third leg;
g, oviger.
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reimerae. The terminal leg segments of the two
species are also very similar, but the wide proboscis,
closely positioned lateral processes, and very setose
oviger are sufficiently different from 4. reimerae to
separate the 2 species. See further discussion of
Hall's species under 4. viridintestinalis (p. 63). There
are no other similarities of the new species with
A. trispinosus than those mentioned above.

The new species is perhaps closest to 4. stictus, a
species known only from Brazil. The legs are, again,
very similar, including the coxal spurs, the dorso-
distal tubercles, the propodus, and particularly the
cement glands, which are exactly alike in both
species. Other similarities are found in the ocular
tubercle, well separated trunk segments, chelifore
shape, and the proboscis. The differences are that
A. stictus has alar processes on the female proboscis
ventral surface, complete trunk segmentation, lack
of lateral process tubercles, and different oviger seg-
ment lengths and terminal segment setation.

The new species also shares several similarities
with A. portus, including ovigers, femoral cement
gland, chelifores, and ocular tubercle. The females
of A. reimerae, though, never have the peculiar alar
proceses found on females of 4. portus.

Anoplodactylus stri, new species
Ficure 21

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island,
Misc. STRI Sta., 21 Apr 1971 (1 3, holotype, USNM 169376).

DEscripTiON.—Trunk compact, without segmen-
tation. Lateral processes little longer than their
diameters, almost touching proximally, with greater
separation distally, without tubercles, armed with
single dorsodistal setae. Ocular tubercle a truncated
cone as wide as tall, capped by a low knob. Eyes
large, darkly pigmented. Abdomen inflated, little
taller than ocular tubercle, armed with several distal
setae.

Proboscis cylindrical, as long as scape. Mouth flat,
without raised lips.

Palp buds represented by low bulges on anterior
of st lateral processes.

Chelifore scape cylindrical, armed with 1 lateral
and 2 distal seate. Chela ovoid, armed with 2 or 3
distal setae. Movable finger strongly curved, armed
with 2 ectal setae and 3 or 4 small serrate teeth.
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Fixed finger almost straight, armed with 2 small
serrate teeth, without setae.

Ovigers 6-segmented, the 2nd almost as long as
3rd. Fifth segment with 10 setae as long as segment
diameter. Terminal segment pointed, little longer
than its diameter, armed with 4 or 5 setae equal to
its length.

Legs moderately short. Second coxa of 4th legs
with very short coxal spur armed with 2 setae. Other
legs without coxal spurs. Femoral cement gland a
large slightly raised disc with wide pore situated at
midpoint on dorsal surface of femur. Femur longest
of main leg segments, which are all armed with a
few short setae and 1 long dorsodistal seta. Pro-
podus with a strong heel armed with 1 curved spine
and 4 smaller spines. Sole armed with 2 curved
spines and a lamina three-fifths of the sole length,
flanked by several small setae. Claw with strongly
curved tip. Auxiliary claws very small to minute.

MEASUREMENTS (mm).—Trunk length (chelifore
insertion to tip of 4th lateral processes), 0.73; trunk
width (across 2nd lateral processes), 0.52; proboscis
length, 0.41; abdomen length, 0.17; third leg, coxa
1, 0.18; coxa 2, 0.34; coxa 3, 0.19; femur, 0.52; tibia
1, 0.4; tibia 2, 0.45; tarsus, 0.07; propodus, 0.34;
claw, 0.22.

DistriBuTioN.—Known only from the type-local-
ity, Galeta Island, in the intertidal.

EtymoLocy.—Named for the personnel of the
Smithsonian Tropical Research Institute (STRI),
whose surveys contributed the majority of specimens
reported in this paper.

REeMARKs.—This tiny species belongs to a group
of small compact species called the Anoplodactylus
pygmaeus-complex by Stock (1975a:1075-1076). It
comes closest in number of like characters to A.
arescus, a species from the Red Sea. Both have a
single heel spine, but the propodus of A. arescus is
inflated and has a lamina along the entire sole
surface.

The new species differs from all species of the
A. pygmaeus-complex in having the following com-
bination of charactetrs: a single heel spine, lateral
processes almost touching, long propodal laminz,
chela fingers without teeth, a low cup-shaped cement
gland, and lack of lateral process tubercles. The new
species in some ways resembles A. pygmaeus (speci-
mens from the southeastern United States), but
A. pygmaeus has small lateral process tubercles,



62

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

FicurRe 21.—Anoplodactylus stri, new species, holotype, male: a, trunk, dorsal view; b, trunk,
lateral view, with proboscis in ventral view; ¢, third leg, with enlargement of cement gland and
inset of genital spur of fourth leg; d, terminal segments of third leg; e, oviger, with enlarge-
ment of two terminal segments; f, chela.
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more crowded lateral processes, a very different
cowl-shaped cement gland, and 2 heel spines. A
single heel spine is relatively rare in this genus. One
of the few species that shares this character is 4.
batangensis (p. 50).

Other species of this complex all have 2 heel
spines, lateral processes separated by greater inter-
vals, teeth on the chela fingers, or different cement
glands and other combinations of characters differ-
ing from the new species.

On the Pacific side of the Isthmus, there is an-
other compact species, Anoplodactylus species 1
(p. 64), which has some similarity to A. stri. The
Culebra Island species, though, is even more com-
pact (Figure 22) and has 2 heel spines, tiny lateral
process tubercles, and chela finger teeth, all of which
are lacking in A. stri.

Hilton’s (1939:27-28) A. compactus of southern
California is another similar compact species that
has cement glands very like those of 4. stri. Unlike
the new species, 4. compactus has large lateral
process tubercles, 2 heel spines, and a full length
propodal lamina. Figure 19¢ of the chela (not pre-
viously illustrated) is included here for 4. com-

pactus.

Anoplodactylus trispinosus Stock

Anoplodactylus trispinosus Stock, 1951:14-16, figs. 17-22;
1954a:127; 1954b, fig. 35; 1964:31, figs. 8-9 (Curacao record
only); 1975a:1076-1079, figs. 55, 56a, table 1.

Not Anoplodactylus trispinosus Stock, 1964:31, figs. 5-7 [Red
Sea record = A. turbidus Stock].

MATERIAL EXAMINED.—Panama Caribbean: Canal Zone,
NMNH Sta. 14-2 (1 3).

ReEMArks.—This tiny specimen was first thought
to be a new species. There are several differences
between this specimen and Stock’s (1975a, fig. 55)
figures of his Curacao specimen. The proboscis is
longer in the Panamanian specimen, extending
slightly heyond the segmentation line between the
scape and chela. The ocular tubercle is shorter by
about three-tenths, although it has the same lateral
tubercules and general shape. The general habitus
of both species are similar, including the oviger
segmentation and setae, the chela finger shape and
lack of teeth, the inflated abdomen, and the slight
lateral process tubercles. The vestigial palp buds are
not so evident in the Panamanian specimen. The
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proximal heel spine is larger than its mate and the
auxiliaries are larger than in Stock’s figures. I regard
these small differences as insufficient in their sum to
warrant erecting a new species, particularly when
the previously known distribution of this eastern
Caribbean species (Curagao and Tobago) would
place it also as a likely inhabitant of the western
Caribbean.

Anoplodactylus viridintestinalis (Cole)

Halosoma viridintestinalis Cole, 1904:286-288, pl. 14: fig. 11,
pl. 24: figs. 6-8, pl. 25, figs. 1-4.

Anoplodactylus viridintestinalis—Stock, 1955:239 [literature].
—Ziegler, 1960:19.—Krapp and Kraeuter, 1976:340.—
Reimer, 1976:299.—Birkeland, et al., 1976:158.

Phoxichilus compactus Hilton, 1939:35 [misidentification, see
Child, 1975].

?dAnoplodactylus californicus Hall, 1912:91-93, figs. 49, 52c, f,
i, j; 1913:129-130, pl. 4: figs. 14-16.

MATERIAL ExXAMINED.—Mexico Pacific: Gulf of California,
Barnard SCO-5 (ly). Gulf of Tehuantepec, Velero III 260-34
(1y )

Panama Pacificc Canal Zone, Barnard PAN-10 (13 with
eggs). Panama City, Barnard PAN-5 (13 with eggs),
PAN-16 (19 ovig); STRI Abietinaria 1 (1), 2 (33
with eggs, 68, 12), 3 (54 with eggs, 108, 10Q, 1y), 4 (33
with eggs, 13, 19, 1y), 6 (63 with eggs, 83, 692, ly); STRI
Tetraclita 1 (13 with eggs, 28, 29); NMNH Sta. 25-1 (23,
2y, 1 larva).

REMARKS.—In my opinion, without having seen
Hall’s type or any other specimen designated as 4.
californicus, Hall’s species should tentatively be put
under A. viridintestinalis. Hall’s original figure
(1912, fig. 49) shows a juvenile with one oviger seg-
ment. Hall's additional figures (1913, pl. 4: figs.
14-16) show an oviger very much like that of A.
viridintestinalis, except for a slightly different ar-
rangement of setae, which may be due to viewing
angle. This is compared with Hedgpeth’s (1948:217,
fig. 25) figure of the oviger for A. viridintestinalis.

There is much similarity in the femoral cement
glands and genital processes of the last two pairs of
legs for each species. Cole (1904:286-288) described
this species from a female specimen. Comparison of
A. viridintestinalis specimens in hand tend to sup-
port this contention when compared with Hedg-
peth’s and Hall’s figures (see p. 61).

This is another species for which these records
indicate a southern extension in distribution. It is
known now from the San Francisco area of Cali-
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fornia, south to Panama, but not beyond. Specimens
are very common along the Pacific shores of the
Canal Zone and Panama City, but have not been
found on the Caribbean side of the Isthmus.

The specimen recorded by Krapp and Kraeuter
(1976:340) from Georgia, United States, is probably
not of this species. It is a female and missing most
leg distal segments. Isolated females in this genus
are difficult or impossible to identify, but I would
state, after examining the specimen, that it is prob-
ably A. pygmaeus, a species common to the Georgia
coast.

Anoplodactylus species 1
FIGURE 22

MATERIAL ExAMINED.—Panama Pacific: Canal Zone, Barnard
PAN-17 (19 ovig). Panama City, NMNH Sta. 584 (1¢Q).

ReEMARKs.—This will be a new species when a
male is collected to reveal all of the diagnostic char-
acters. Until then, this species can only be desig-
nated by a number.

This is another tiny compact species belonging to
the A. pygmaeus-complex of Stock (1975a:1075—
1076). Its two closest relations are 4. compactus of
southern California, and 4. haswelli of Australia. It
differs from A. compactus in having a more broad
and lower ocular tubercle, a longer abdomen, a sec-
ond tibia shorter than the first (those of 4. com-
pactus are subequal), and in lacking large lateral
process tubercles. Both species share the crowded
lateral processes, small size, similar propodus, and
chela finger teeth. The propodal lamina of this
species measures only about one-fourth of the sole
length while that of 4. compactus covers the entire
sole. It is often the case among species of this genus
that the lamina of the male is longer than that of
the female and since only the females of this species
are known, a shorter lamina is to be expected.

This species has a similar affinity to 4. haswelli
Flynn in the large inflated proboscis, crowded lateral
processes, and similarities in leg and propodus char-
acters and chela finger teeth. This latter character is
a point of dispute among later authors and Flynn's
(1918:3-5) original description, but it will suffice to
say here that this species and the unnamed Panama
specimens have fingers with multiple teeth. The male
femoral cement gland, a prime diagnostic character,
has not been figured for A. haswelli.
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Anoplodactylus species 2
Anoplodactylus spec. 2.—Stock, 1955:243-244, fig. 15.

MATERIAL EXAMINED.—Panama Pacific: Canal Zone, Barnard
PAN-17 (39, lyg, 17y); NMNH Sta. 85-7 (1¢2). Panama
City, NMNH Sta. 25-1 (19, ly); NMNH Sta. 58-4 (1¢, ly).

Remarks.—This rather distinctive species enters
the record a second time with only females and
juveniles collected. I believe that the specimen Stock
listed and figured as a female is actually an im-
mature male. None of the three females above, col-
lected in and around Panama City, have the obvious
oviger buds. These buds would grow into full ovigers
along with femoral cement glands after the next
one or two molts. The male juveniles above have
the same distinct palp buds, produced laterally an-
terior to the oviger implantation. The ovigers of
each are only half formed, in the same location as
the oviger buds figured by Stock, and none of the
specimens have begun to form femoral cement
glands on the legs.

The above females share a single heel spine,
conical ocular tubercle, tiny palp buds, trunk with
two segmentation lines, and most other characters
shown in Stock’s figures. The eyes, however, are
missing from the dorsal aspect of Stock’s Perlas
Islands specimen. They may not have been as dis-
tinguishable as the eyes of these three females. The
eyes are small, well pigmented, and situated almost
at the base of the ocular tubercle cone. This un-
named species shares the single heel spine character
with A. stri, A. batangensis, and others listed in this
report. So far as is known, the distribution of this
species is confined to the littoral of the Gulf of
Panama.

Anoplodactylus species indeterminate

MATERIAL EXAMINED.—Mexico Pacific: Jalisco, Velero 1II
275-34 (1 damaged Q).

Costa Rica Pacific: Puerto Culebra, Velero III Sta. 257-34
1y Q).

Panama Pacific: Canal Zone, NMNH Sta. 131-1 (I larva);
Barnard PAN-8 (6y and larvae). Panama City, NMNH Sta.
256 (lyQ); NMNH Sta. 84-E (ly); STRI Abietinaria 2
(12). 5 (1 damaged @ ovig). Taboguilla Island, STRI set-
tling plate, 2 Feb 1971 (1 damaged 3), 21 Mar 1971 (1y9Q).
24 Aug 1971 (19, 1 larva). Archipiélago de las Perlas, NMNH
Sta. 32 (1yQ).

Panama Caribbean: Galeta Island reef, STRI Laurencia 23
(19); STRI Acanthophora 20 (19).
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Ficure 22.—Anoplodactylus specics 1, female, Barnard PAN-17 specimen: g, trunk, dorsal view;
b, trunk, lateral view; c, proboscis, ventral view; d, chela; e, third leg; f, terminal segments of
third leg.
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Mexico Caribbean: Quintana Roo, Smithsonian-Bredin Sta.
95-60 (ly 3).

ReMARKs.—Adult species of Anoplodactylus are
sufficiently difficult to separate, particularly from
stations having multiple species, that I make no at-
tempt to assign names to these females, damaged
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specimens, and juveniles. Where recognizable
Anoplodactylus species were found to occur at the
same station, the above specimens appeared to differ
in one or more respects from these species and were
separated. Most of the adults are either damaged or
not sufficiently developed to show sexual characters.

Family ENDEIDAE
Genus Endeis Philippi, 1843

Key to the Middle American Species of Endeis

1. Intestinal tract, particularly in legs, with many branched and unbranched diverticula;

cement gland pores in irregular band along length of femur
Intestinal tract without diverticula; cement glands in single row

2(1). Femur straight, without swellings; legs with isolated spines or setae ............... E. mollis
Femur distorted with swellings bearing large spines; less than 20 cement gland pores

Endeis flaccida Calman

Endeis flaccidus Calman, 1923:295, fig. 17.

Phoxichilus sp.>—Loman, 1908:79, pl. 13: fig. 189 [from
Siboga Sta. 310].

Endeis flaccida.—Stock, 1953:300; 1968a:56, 59 [key]; 1970:3—4;
1975a:1085, fig. 58a-b.

MATERIAL EXAMINED.—Panama Pacific:
STRI Pocillopora 57 (1y 8).

Panamd Caribbean: Canal Zone, NMNH Sta. 81-4 (19
ovig.).

Isla Taboguilla,

REemaRrks.—This species is easily recognized by its
gut diverticula, particularly in the tibiae, and the
straight femur without projections. The rather
peculiar distribution of this species, previously
known from several places in the Indo-Pacific and
southern Florida, is now extended to both sides of
the Isthmus of Panama. It has been found in the
littoral and sublittoral.

Endeis mollis (Carpenter)

Phoxichilus mollis Carpenter, 1904:182, figs. 1-7.
Endeis mollis—Stock, 1965:31 [literature]; 1968a:59 [key]—
Utinomi, 1971:327.—Stock, 1975a:1083-1085; 1975b:76.

MATERIAL  ExaMiNep.—Panama Caribbean: Drake (near
Portobelo?) Misc. STRI Sta., plate 48, 5 Jul 1975 (18 with
eggs, 19, 1y). plate 21, 5 Jul 1975 (2y).

REMARKs.—The femoral cement glands on the
posterior side of the femorae number from 14 to 16,
less than has been encountered in other males of

....................................................................... E. spinosa

this species. This number would be more in keeping
with the gland number of E. spinosa, but the
straight legs bearing small spines on the above male
serve as a better diagnostic character in placing the
specimen with E. mollis.

This pantropical species was recorded by Stock
(1975a:1083) from Cristobal at the Caribbean mouth
of the Canal, and it has been previously collected
on the Colombian coast. The present records are
from further east along the same Panama coast as
Cristobal.

Endeis spinosa (Montagu)

Phallangium spinosum Montagu, 1808:100, pl. 5: fig. 7.

Endeis spinosa.—Hedgpeth, 1948:238-240 [literature].—Stock,
1952b:185-186; 1954a:128; 1957:85; 1962:218.—Soyer, 1966:
3.—Haro, 1966:9; 1967:109, 112-113, fig. 5.—Stock, 1968a:59
[key]; 1968b:32, fig. 25.—Bayer, et al., 1970:A48.—Krapp,
1973a:72.—Child, in prep.

MATERIAL EXAMINED.—Panama Caribbean: Galeta Island,
NMNH Sta. 1-2 (19 ovig.).

REMARKs.—It seems peculiar that this frequent
inhabitant of drifting Sargassum would only be
found once along the Caribbean coast of Middle
America. This female was taken in Thalassia grass
in about 20 cm depth. It is a common species along
the Florida and eastern Caribbean coasts, but from
the repeated collecting efforts of the Panama Survey,
it would appear to be an infrequent visitor to the
western Caribbean.
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Family COLOSSENDEIDAE
Genus Rhynchothorax Costa, 1861

This genus presents several controversial char-
acters or points of contention, not the least of which
are palp segment number, chelifores, and familial
affiliation. Many authors, including the writer, have
described species with a certain number of palp
segments, making the first segment the one extend-
ing out laterally from the cephalic segment. While
examining five different species in the U.S. National
Museum collections for purposes of comparison
with the new species described below, I found that
what has been called a first palp segment is in ac-
tuality a lateral extension of the cephalic segment
and is without even a hint of a segmentation line.
This necessitates revising most descriptions to re-
duce the number of palp segments by one article.

Hedgpeth (1951:111-115) described R. philop-
sammum, for instance, as having 5 palp segments
and figured a distinct suture line at the base of the
lateral cephalic extension. Reexamination of the
holotype reveals no such suture, so that the actual
number of palp segments are 4.

Reexamination of a specimen of R. anophthal-
mus shows the same error and reduces the palp
segments again from 5 to 4. Two other species, to be
described by the author in a future publication,
show the same lateral cephalic extension without
suture lines. The original description of R. barnardi
Child and Hedgpeth (1971:626-628) is also in error
in describing an extra palp suture against the
cephalic segment, and the correct number is 5 in-
stead of 6 for A. barnardi. Without examining all
type-specimens, it is impossible to say that this error
has occurred in all species, but it is probable that
this lateral extension has been regarded as a dis-
tinct segment in several other species descriptions.

Chelifores have been described in at least three
adult species of Rhynchothorax. The type-specimen
of R. alcicornis, has unfortunately been destroyed,
but the other two of R. philopsammum and R. an-
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ophthalmus, respectively, are found to lack any form
of chelifore as described. In both of these very
closely related species what were thought to be
chelifores are actually anteriodorsal extensions of
the cephalic segment (Figure 24h, i). Based on the
original descriptions, all other species now known
lack chelifores in the adult. It would be reasonable
then to assert that no adult Rhynchothorax has
chelifores and that they only exist in the juvenile
stages.

One of the undescribed species mentioned above
has a juvenile specimen with fully chelate cheli-
fores, and more than one juvenile of R. australis in
the U.S. National Museum collections (to be cata-
loged) has small chelifores. This fact, if true for all
Rhynchothorax species, would remove the genus
from the Ammotheidae; where it often has been
placed in the past. The genus has also been in-
cluded in the Colossendeidae; a total lack of cheli-
fores in adults would tend to reinforce this place-
ment. The lack of chelifores in adults cannot be the
only character used to place them in the Colos-
sendeidae; therefore, the family contains those
genera with fully developed palps and ovigers in
both sexes, but which lack chelifores in the adults.

Superficial comparison of morphological charac-
ters in the genus Colossendeis with those of the
genus Rhynchothorax immediately reveals a great
gulf of differences in size, tuberculation, and gen-
eral shape between the two, such that placing them
in the same family would seem, on the surface, to
be foolhardy. We know nothing, unfortunately, of
the life habits of Colossendeis and our knowledge of
the habits and habitations of Rhynchothorax is so
fragmentary as to forbid comparison or speculation.
It is my opinion that the genus Rhynchothorax
should be placed in its own family when we know
more about its peculiar infaunal mode of living as
described for several of the species. It does not seem
appropriate at this time, however, to propose a fam-
ily for Rhynchothorax based only on the morpho-
logical characters of the genus, when life habits may
provide a better basis.

Key to the Middle American Species of Rhynchothorax

Dorsum of trunk and proboscis with cube-shaped tubercles with many bosses; ocular tubercle
of 4 horns with bosses, eyes lacking; abdomen rectangular ................ R. architectus, new species
Dorsum of trunk smooth, without tubercles; ocular tubercle of 2 horns without bosses; eyes

lacking; abdomen a truncate cone

R. philop.
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Rhynchothorax architectus, new species

Ficure 23, 24a—g, 25a-€

MATERIAL EXAMINED.—Panama Pacific: Canal Zone, Barnard
PAN-8 (19 ovig., ly, paratypes), PAN-17 (1¢, ly, para
types).

Panama Caribbean: Galeta Island reef, STRI Coralline 9
(14, holotype, USNM 168769, ly, paratype), 10 (1), 19-A
(18), 21 (28); STRI Zoanthus 9 (13), 12 (13), 14 (28)
16 (13),19 (13,29); STRI Laurencia 10 (19), 14-B (19),
18 (13 with eggs); STRI Laurencia oil spill, 21 Mar 1972
(13), 17 Apr 1972 (19).

DescriptioN.—Entire surface of animal moder-
ately papillose. Trunk completely segmented. Mid-
dorsal tubercles extending from anterior proboscis
to posterior of abdomen, those of trunk with many
bosses without setae. Lateral processes separated by
less than their diameters, with 2 or 3 dorsodistal
small tubercles and with larger posterior multiple-
pointed tubercles on 1st and 2nd processes. Ocular
tubercle low, extending forward over base of probos-
cis with 2 sets of 2 tubercles adorned with several
low bosses. Eyes entirely lacking. Abdomen moder-
ately short, cylindrical, with blunt tip, armed with
row of small dorsal tubercles without setae.

Proboscis a tapered cylinder, swollen dorsally,
armed with simple tubercles middorsally and row of
small bosses laterally and midventrally. Dorsal anti-
mere well developed.

Chelifores entirely lacking.

Palps 4-segmented. First segment as long as termi-
nal 3, arising from lateral extension of cephalic seg-
ment. Second segment twice as long as its diameter,
armed with 2 setae. Third segment over 3 times its
diameter, with long dorsal tubercle almost as long
as segment length, armed with few setae. Fourth
segment strongly curved dorsally to same height of
3rd segment tubercle, armed ventrally and distally
with many setae. Palp without large endal spine.

Oviger 10-segmented; 4th and 6th longest, club-
shaped, armed distally with 1 or 2 setae. Terminal 4
segments armed with trilobed or unilobed spines in
the formula 3:3:2:3. Terminal claw typical of the
genus, forming subchela distally.

Third leg moderately slender, tuberculate. Coxa 1
with dorsolateral tubercles. Coxa 2 with large pos-
terior tubercle on 3rd leg only, carrying sexual
pore. Coxa 3 with low ventral bulge. Femur with
short ventral spine and very long dorsodistal spine.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Femoral cement gland a low bulge ventrally, placed
at three-tenths of the segment length, with a simple
pore at highest point. Tibiae subequal, with several
short setae and 1 long dorsodistal spine each. Femur
little longer than tibiae. Propodus moderately
curved, armed with 6 or 7 sole spines on anterior
legs and 2 sole spines on posterior legs. Claw robust..
Auxiliaries three-fifths of main claw.

VariaTioNs.—Female larger than male. Male with
2 median trunk tubercles per segment, sometimes
with only 1, females with 1 or none. Anterior lateral
process tubercle sometimes lacking in either sex.
Female without coxa 2 spur on 3rd leg. Palp shape
either long or more oval in each segment, regardless
of sex.

MEASUREMENTS oF HoLrorypE (mm).—Trunk
length (tip of ocular tubercles to tip of 4th lateral
processes), 0.69; trunk width (across 2nd lateral
processes), 0.43; proboscis length, 0.38; abdomen
length, 0.16; third leg, coxa 1, 0.07; coxa 2, 0.1;
coxa 3, 0.09; femur, 0.24; tibia 1, 0.22; tibia 2,
0.22; tarsus, 0.04; propodus, 0.19; claw, 0.08.

DistriBUTION.—Known from the type-locality,
Galeta Island, and from both the Pacific and Carib-
bean sides of the Canal Zone, in the intertidal.

ETyMoLoGY.—The proposed name is from Greek,
meaning an “architect” or “master builder,” refer-
ring to the middorsal trunk architecture and its
great variations.

REMARKs.—This new species is one of a group
(Group “D” of Krapp, 1973b:128) having a low
ocular tubercle projecting anteriorly, no eyes, and
a palp tubercle on the penultimate segment form-
ing a pseudochela with the terminal segment. The
species of this group are, besides R. architectus,
R. philopsammum, R. anophthalmus, and R. alci-
cornis. This species differs from all of these by
having median and dorsolateral proboscis tuber-
cles and multilobed median trunk tubercles. Rhyn-
chothorax architectus differs from all other known
members of the genus, except the three above, in
lacking eyes, and shares the character of a fully
segmented trunk only with R. philopsammum and
R. articulatus. The extreme dorsal tuberculation
of the new species is sufficient to separate it from
all other known species.

The ventral femoral cement gland of the new
species is slightly larger on the 4 anterior legs than
on the posterior legs and was found coated with
exuvia on all legs of the holotype. The one male
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FIGURE 23.—Rhynchothorax architectus, new species, males. Dorsal views: a, holotype; b, Zoan-
thus 19 specimen; ¢, Coralline 19-A specimen; d, Barnard PAN-8 specimen; e, Laurencia 18
specimen with eggs. Lateral views: f, holotype: g, Zoanthus 19 specimen; h, Coralline 19-A
specimen; i, Barnard PAN-8 specimen; j, Laurencia 18 specimen with eggs. (All to same scale.)
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FIGURE 24.—Rhynchothorax architectus, new species, females, dorsal views: a, Laurencia, 21 Mar
1972 specimen; b, Zoanthus 19 specimen; ¢, Zoanthus 9 specimen. Lateral views: d, Laurencia,
21 Mar 1972 specimen; e, Zoanthus 12 specimen; f, Zoanthus 19 specimen; g, Zoanthus 9
specimen. Rhynchothorax philopsammum, female: h, anterior of ocular segment at junction of
proboscis. Rhynchothorax anophthalmus, paratype: i, anterior of ocular segment at junction of
proboscis. (a-g same scale; h, i, same scale.)
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FIGURe 25.—Rhynchothorax architectus, new species, male, holotype: a, third leg; b, terminal
segments of third leg; ¢, oviger, with enlargement of typical spine; d, palp; e, third leg of
male from Barnard PAN-8, second coxa in dorsal view and enlargement of cement gland.
Pycnogonum panamum, male: f, terminal segments of third leg with enlargement of two sole

spines; g, oviger.
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specimen with eggs has a single flat mass covering
the entire trunk ventrally.

Rhynchothorax philopsammum Hedgpeth

FIGURE 24h

Rhynchothorax philopsammum Hedgpeth, 1951:111-115, pl.
3.—Stock, 1966:415 [key].—Zago, 1970:3 [key].—Arnaud,
1972h:408 [key]—Krapp, 1973b: 120-121 [key].—Clark,
1976:295 [key].

MATERIAL ExaMINED.—Mexico Pacific: Gulf of Tehuantepec,
Velero IIT 260-34 (2y), 261-34 (19Q).

REMARKs.—This is the first time since Hedgpeth'’s
original records that new specimens of this species

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

have been reported. There are other uncatalogued
specimens in the U.S. National Museum collections
from southern California, but these are the south-
ernmost records for this species. It evidently does
not occur as far south as Panama.

This single female specimen is indistinguishable
from the figures of the type given by Hedgpeth
(1951, pl. 3). This species is slightly larger than the
usual minute forms that make up this genus. Hedg-
peth was in error in describing the chelifores as
short, thimble-shaped processes. There are 2 ante-
rior projections of the cephalic segment that form
part of the low ocular tubercle and that were mis-
taken for chelifores. There is not a trace of cheli-
fores on any adult specimen I have seen.

2(1).

3(1).

Family PYCNOGONIDAE
Genus Pycnogonum Briinnich, 1764
Key to the Middle American Species of Pycnogonum

Integument reticulated; without lateral process tubercles; without auxiliary claws ............ 2
Integument not reticulated, but with tiny rugosities; with lateral process tubercles; with

or without auxiliary claws ... 3
Oviger of 8 segments; lateral processes separated slightly; propodal sole spines bifid .......

.......................................................................................................................................... P. panamum
Oviger of 7 segments; lateral processes touching; sole spines simple ............P. reticulatum
Oviger of 7 segments; lateral processes well separated; propodal sole spines bifid; auxiliary

Claws "PESENE. .....oomsmusmmonamininszssaresssionsivens P. cessaci
Oviger of 9 segments; lateral processes touching; sole spines snmple no auxiliary claws
.................................................................................................................................................... P. stearnsi

Pycnogonum cessaci Bouvier

Pycnogonum cessaci Bouvier, 1911:493.—Fage, 1952:531-533,
fig. 1.—Stock, 1954a:129; 1966:400 [key].—McCloskey, 1967:
131-133, figs. 25-27.—Stock, 1975a:1085-1086, fig. 58d.—
Birkeland, et al., 1976:158.

Pycnogonum pamphorum Marcus, 1940:115-117, pl. 16.

Pycnogonum leticiae Mello-Leitdo, 1945:14, figs. 1-5.

MATERIAL EXAMINED.—Panama Pacific: Panama City, STRI
Abietinaria 1 (13 with eggs, 19), 2 (14, 19, 2 larvae), 3
(2y3. 1yQ. 1 larva), 6 (5y); NMNH Sta. 25-1 (14 with eggs,
12,12, 1y, 3 larvae).

REMARKs.—This tropical Amphi-Atlantic species
is recorded here from the Pacific coast for the first
time. These specimens are smaller than Atlantic
specimens examined for comparison, but are other-
wise indistinguishable. Auxiliary claws apparently
arise and grow larger the further west specimens
are found from the West African habitat. Fage

(1952:533) found no auxiliaries on his Dakar speci-
mens. Stock (1954a:129, 1975a:1086, fig. 58d) found
vestigial auxiliaries on Venezuelan specimens.
These Panamanian specimens have larger auxili-
aries, fully one-fourth as long as the main claw.

Pycnogonum panamum Hilton
FIGURE 25f, g

Pycnogonum panamum Hilton, 1942b:310-311, pl. 47.—Hedg-
peth, 1961:17, fig. 11.—Stock, 1966:402 [key].
?Pycnogonum littorale—Nicolet, 1849:308; 1854, pl. 4: fig. 8.

MATERIAL EXAMINED.—Panama Pacific: Gulf of Chiriqui,
Velero IIT 249-34 (1 4, holotype, USNM 79433).

Ecuador Pacific: Cabo San Francisco, Velero III 214-34,
13).

ReMmarks.—Hilton listed one other specimen, a
male, from the Islas Secas, a group of islands west
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of Bahia Honda in the Gulf of Chiriqui, Panama.
Distribution of this species appears to be confined
to the west coast of Middle and South America,
south to Chile (?), and in depths to 38 meters.

It resembles superficially P. elephas, from south-
ern Brazil and Uruguay, but males of P. pana-
mum have 8-segmented ovigers. The female lacks
ovigers, but the male ovigers with terminal claw
place this species in Stock’s (1968a:60) subgeneric
classification of Pycnogonum. The male proboscis
is longer and more cylindrical than that of the
female figured by Hedgpeth (1961, fig. 11a-b), but
it agrees otherwise with his specimen. The tarsus
and propodus are very like those of P. elephas, and
have the same bifid endal setae extending proxi-
mally on tibia 2 to the distal end of the propodus,
as figured here (Figure 25f). The terminal claw,
without auxiliaries, is almost half the length of
the propodus.

Pycnogonum reticulatum Hedgpeth

Pycnogonum reticulatum Hedgpeth, 1948:279-281, fig. 52c-f;
1954:427.—Stock, 1954a:129; 1966:402 [key]; 1968a, fig. 22j;
1975a:1085.

Pycnogonum sp.—Hedgpeth, 1947:13, fig. 5c.

MATERIAL EXAMINED.—Mexico Caribbean: Quintana Roo,
Misc. Sta., coll. Downey, 13 Aug 1970 (19Q).

Panama Caribbean: Bocas del Toro, Misc. STRI Sta., 22 Jul
1971 (19Q), Aug 1971 (19).

El Salvador Pacific: coast, Misc. Sta. coll. J. M. Dow, 1850’s
13)

REeMARrks.—It is regrettable that no other speci-
men of this species has been found on the Pacific
coast to reinforce Dow’s single record (Hedgpeth,

73

1948:279) and above. Dow collected on both coasts
of Middle America.

The distribution of P. reticulatum is now known
to range from Florida, the Caribbean coast of
Mexico and western Panama, the eastern Carib-
bean to Venezuela, and the single Pacific record.

Pycnogonum stearnsi Ives

Pycnogonum stearnsi Ives, 1892:142-144, pl. 10.—Hall, 1913:
133 [key]—Cole, 1904:251 [table], 259 [key], 292-294, pl. 14:
figs. 13-15, pl. 26: fig. 10.—Hilton, 1915a2:69; 1915b:202—
203, 205-206; 1920:93.—Ohshima, 1933:147-149, fig. 2.—
Schmitt, 1934:69.—Hilton, 1939:34.—Hedgpeth, 1940:86-87;
1941:254 [key], pl. 10 [part]—Hilton, 1943:19.—Hedgpeth,
1949:307 [text].—Ziegler, 1960:21.—Hedgpeth, 1964: 209
[key], fig. 92a.—Stock, 1966:402 [key].

MATERIAL ExaMINED.—Mexico Pacific: Gulf of California,
Barnard SCO-7 (1Q); Misc. Sta., coll. Abbott, 22 May 1966
{12), coll. Brusca, 20 Mar 1972 (1Q), 24 Jan 1971 (19). Gulf
of Tehuantepec, Velero III 260-34 (14 with eggs, 23, 2y).

REeMArks.—This species is quite common on the
California coast, but has yet to be recorded in
places between there and the Kurile Islands, where
it was reported by Ohshima. The above records
represent a range extension to the south, to the
head of the Gulf of California, and to the Gulf
of Tehuantepec. It has not been found in Panama
and evidently does not extend south of Mexico as
do P. cessaci and P. reticulatum.

This species can be distinguished from the other
nonreticulated species, P. cessaci, by its lack of any
trace of auxiliary claws and mostly simple propodal
sole spines. Pycnogonum cessact has bifurcated sole
spines whereas P. stearnsi has only one or a few
distally on each propodus.
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Station List

Smithsonian Tropical Research Institute, Environmental Protection Agency oil
spill survey stations at which pycnogonids were collected and the species taken

at each station.

Panama Caribbean
STRI StATIONS, GALETA ISLAND

Laurencia: Reeftop zone where 73 percent or more
of the area is covered by the alga Laurencia papil-
losa; all biota removed from a 0.25 m? grid area,
intertidal.

Laurencia 5, 17 Feb 1971: Ammothella rugulosa.

Laurencia 6, 1 Mar 1971: Ammothella rugulosa, Pigrogromitus
timsanus.

Laurencia 7, 2 Mar 1971: Achelia sawayai, Ammothella
marcusi, Ascorhynchus latipes, Nymphopsis duodorso-
spinosa, Pigrogromitus timsanus.

Laurencia 9, 1 Jun 1971: Ascorhynchus latipes, Pigrogromitus
timsanus.

Laurencia 10, 8 Jun 1971: Ammothella marcusi, Ascorhynchus
latipes, Rhynchothorax architectus.

Laurencia 11, 15 Jun 1971: Achelia sawayai, Ammothella mar-
cusi, Ascorhynchus latipes, Anoplodactylus jonesi,
Eurycyde raphiaster.

Laurencia 12, 22 Jun 1971: Anoplodactylus monotrema.

Laurencia 13-A, 8 Feb 1972: Achelia sawayai, Ascorhynchus
latipes.

Laurencia 13-B, 8 Feb 1972: Achelia sawayai, Anoplodactylus
batangensis, A. monotrema, Eurycyde raphiaster.

Laurencia 14-A, 14 Feb 1972: Achelia sawayai, Ammothella
rugulosa, Anoplodactylus batangensis, A.
Ascorhynchus latipes.

Laurencia 14-B, 14 Feb 1972: Ammothella marcusi, A. rugu-
losa, A. spinifera, Anoplodactylus batangensis, A.
multiclavus, Rhynchothorax architectus.

Laurencia 15-A, 16 Feb 1972: Achelia sawayai, Anoplodactylus
batangensis, A. monotrema, A. multiclavus, Ascorhy-
chus latipes.

Laurencia 15-B, 16 Feb 1972: Achelia sawayai, Ammothella
rugulosa, Anoplodactylus jonesi, A. monotrema, As-
corhynchus latipes.

Laurencia 16-A, 8 Mar 1972: Achelia sawayai, Ammothella
marcusi, Anoplodactylus multiclavus.

jonest,
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Laurencia 16-B, 8 March 1972: Ammothella marcusi, A.
rugulosa, A. spinifera, Anoplodactylus batangensis, A.
multiclavus, Eurycyde raphiaster.

Laurencia 17, 17 Mar 1972: Ammothella marcusi, A. rugulosa.

Laurencia 18, 20 Jun 1972: Achelia sawayai, Ammothella rugu-
losa, Anoplodactylus jonesi, Rhynchothorax architec-
tus.

Laurencia 19-A, 30 Aug 1972: Ammothella rugulosa.

Laurencia 20, 1 Sep 1972: Ammothella rugulosa, Ascorhynchus
latipes.

Laurencia 21, 26 Mar 1973: Ascorhynchus latipes.

Laurencia 22, 28 Mar 1973: Ammothella marcusi.

Laurencia 23, 8 Apr 1973: Ammothella marcusi, A. rugulosa,
Anplodactylus species indeterminate, Ascorhynchus
latipes, Eurycyde raphiaster.

Laurencia 24, 22 Apr 1973: Achelia sawayai, Ammothella
rugulosa, Anoplodactylus monotrema, Eurycyde
raphiaster.

Laurencia oil spill, 17 Mar 1972: Achelia sawayai, Ammo-
thella marcusi, A. rugulosa, A. spinifera, Anoplo-
dactylus batangensis, A. monotrema, A. multiclavus.

Laurencia oil spill, 20 Mar 1972: Ammothella marcusi, A.
spinifera.

Laurencia oil spill, 21 Mar 1972: Achelia sawayai, Ammo-
thella marcusi, Anoplodactylus batangensis, A. jonesi,
A. monotrema, A. multiclavus, Ascorhynchus latipes,
Nymphopsis duodorsospinosa, Rhynchothorax archi-
tectus.

Laurencia oil spill, 27 Mar 1972: Ammothella marcusi, A.
rugulosa, Anoplodactylus monotrema, A. multiclavus.

Laurencia oil spill, 17 Apr 1972: Ammothella marcusi, A.
rugulosa, Anoplodactylus batangensis, A. evelinae,
A. monotrema, A. multiclavus, Ascorhynchus latipes,
Eurycyde raphiaster, Rhynchothorax architectus.

Acanthophora: Reeftop zone where two species of
this algae form the dominant substrate; all biota
removed from a 0.25 m? grid area, intertidal.

Acanthophora 1, 29 Sep 1970: Ascorhynchus latipes.
Acanthophora 4, 22 Oct 1970: Ascorhynchus latipes.
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Acanthophora 6, 29 Apr 1971: Ascorhynchus latipes, Eurycyde
raphiaster.

Acanthophora 7, 3 May 1971: Ascorhynchus latipes.

Acanthophora 9, 24 Jun 1971: Achelia sawayai, Anoplodac-
tylus multiclavus, Ascorhynchus latipes, Eurycyde
raphiaster.

Acanthophora 10, 30 Jun 1971: Eurycyde raphiaster.

Acanthophora 11, 2 Jul 1971: Achelia sawayai, Ascorhynchus
latipes.

Acanthophora 12, 7 Jul 1971: Achelia sawayai, Ammothella
marcusi, Callipallene emaciata, Eurycyde raphiaster.

Acanthophora 16, 8 Aug 1972: Achelia sawayai, Ammothella
rugulosa, Anoplodactylus allotrius, A. batangensis,
Ascorhynchus latipes.

Acanthophora 17, 3 May 1973: Achelia sawayai, Ammothella
spinifera, Anoplodactylus multiclavus, Ascorhynchus
latipes, Eurycyde raphiaster.

Acanthophora 18, 4 May 1973: Ascorhynchus latipes, Eury-
cyde raphiaster.

Acanthophora 19, 7 May 1973: Achelia sawayai, Anoplodac-
tylus multiclavus, Ascorhynchus latipes.

Acanthophora 20, 7 May 1973: Achelia sawayai, Anoplodac-
tylus species indeterminate, Ascorhynchus latipes,
Eurycyde raphiaster.

Zoanthus: Reeftop zone where 73 percent or more
of the substrate is occupied by Zoanthus sociatus;
all biota removed from a 0.25 m? grid area, inter-
tidal.

Zoanthus 5, 15 Mar 1971: Eurycyde raphiaster.

Zoanthus 6, 16 Mar 1971: Ammothella marcusi, Ascorhynchus
latipes, Eurycyde raphiaster, Pigrogromitus tim-
sanus.

Zoanthus 7, 27 Mar 1971: Eurycyde raphiaster.

Zoanthus 9, 15 Jul 1971: Ascorhynchus latipes, Eurycyde
raphiaster, Rhynchothorax architectus.

Zoanthus 10, 19 Jul 1971: Anoplodactylus jonesi, Eurycyde
raphiaster.

Zoanthus 11, 30 Jul 1971: Ascorhynchus latipes, Pigrogromitus
timsanus.

Zoanthus 12, 2 Aug 1971: Achelia sawayai, Ammothella mar-
cusi, Anoplodactylus jonesi, Ascorhynchus latipes,
Eurycyde raphiaster, Rhynchothorax architectus.

Zoanthus 14, 10 Aug 1972: Achelia sawayai, Rhynchothorax
architectus.

Zoanthus 15, 17 Aug 1972: Ammothella marcusi, Anoplodac-

tylus jonesi, A. monotrema.

Zoanthus 16, 23 Aug 1972: Ascorhynchus latipes, Rhyncho-
thorax architectus.

Zoanthus 18, 26 Apr 1973: Ascorhynchus latipes, Anoplodac-
tylus jonesi, A. monotrema.

Zoanthus 19, 9 May 1973: Ascorhynchus latipes, Eurycyde
raphiaster, Rhynchothorax architectus.

Zoanthus 20, 10 May 1973: Achelia sawayai, Ascorhynchus
latipes, Eurycyde raphiaster.

Thalassia: Reeftop zone where the predominant
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substrate is Thalassia testudinum; all biota removed
from a 0.12 m? grid area, intertidal.

Thalassia 8, 8 Apr 1971: Achelia sawayai.
Thalassia 10, 21 Jul 1971: Achelia sawayai.
Thalassia 15-A, 19 Jun 1972: Achelia sawayai.
Thalassia 16-A, 20 Jul 1972: Achelia sawayai.
Thalassia 17, 4 Apr 1973: Eurycyde raphiaster.
Thalassia 18, 16 May 1973: Ascorhynchus latipes.
Thalassia 19, 17 May 1973: Ascorhynchus latipes.

Coralline: Reeftop zone in which 65 percent or
more of the substrate is occupied by crustose coral-
line algae; all biota removed from 0.12 m? grid
area, intertidal.

Coralline 5, 3 Mar 1971: Ammothella marcusi, Eurycyde gorda

Coralline 6, 3 Mar 1971: Eurycyde gorda

Coralline 7, 27 Mar 1971: Achelia sawayai, Ammothella
marcusi, Anoplodactylus jonesi, Ascorhynchus latipes.

Coralline 9, 8 Aug 1971: Ammothella marcusi, Anoplodac-
tylus jonesi, Ascorhynchus latipes, Eurycyde raphi-
aster, Rhynchothorax architectus.

Coralline 10, 17 Aug 1971: Ascorhynchus latipes, Eurycyde
raphiaster, Rhynchothorax architectus.

Coralline 11, 14 Aug 1971: Ammothella marcusi, Anoplo-
dactylus jonesi, Ascorhynchus latipes, Eurycyde
raphiaster.

Coralline 12, 19 Aug 1971: Ammothella marcusi.

Coralline 13, 1 Nov 1971: Achelia sawayai, Ammothella mar-
cusi, Anoplodactylus jonesi, Ascorhynchus latipes.

Coralline 15, 23 Nov 1971: Achelia sawayai, Ammothella
marcusi, Anoplodactylus jonesi, Eurycyde raphiaster.

Coralline 17, 22 May 1972: Ammothella marcusi, Anoplodac-
tylus jonesi, Eurycyde raphiaster.

Coralline 19-A, 12 Jun 1972: Anoplodactylus jonesi, Asco-
rhynchus latipes, Eurycyde raphiaster, Rhyncho-
thorax architectus.

Coralline 20-A, 13 Jun 1972: Ammothella marcusi, Anoplo-
dactylus jonesi.

Coralline 21, 20 Aug 1972: Ammothella marcusi, Ascorhyn-
chus latipes, Eurycyde raphiaster, Rhynchothorax
architectus, Tanystylum birkelandi.

Coralline 23, 12 Mar 1973: Ascorhynchus latipes, Eurycyde
raphiaster.

Coralline 24, 13 Mar 1973: Achelia sawayai, Ammothella
marcusi, Anoplodactylus jonesi, A. monotrema,
Eurycyde raphiaster.

Coralline 25, 14 Mar 1973: Achelia sawayai, Ammothella mar-
cusi, Anoplodactylus jonesi, Ascorhynchus latipes,
Tanystylum birkelandi.

STRI settling plates: Plexiglass rectangles (5 X 15
cm) placed subtidally in 8 to 10 meters below the
reeftop and left in place for approximately 2
months for benthic recruitment.



76

8 Jan 1971: Ammothella spinifera, Ascorhynchus castelli-
oides.

29 Jan 1971: Ammothella spinifera.

16 Apr 1971: Ammothella rugulosa.

24 jun 1971: Ammothella rugulosa, Ascorhynchus castelli-
oides, Nymphon floridanum.

27 Jul 1971: Ammothella spinifera, Ascorhynchus castelli-
oides.

11 Oct 1971: Ascorhynchus latipes

21 Dec 1971: Ammothella spinifera, Ascorhynchus castelli-
oides.

10 Feb 1972: Ammothella appendiculata, Anoplodactylus
batangensis, Ascorhynchus castellioides, Eury-
cyde raphiaster.

14 Apr 1972: Ascorhynchus castellioides.

12 Jun 1972: Ammothella spinifera, Ascorhynchus castelli-
oides.

9 Aug 1972: Ascorhynchus castellioides.

11 Sep 1972: Ammothella exornata, A. spinifera, Ascorhyn-
chus castellioides.

9 Nov 1972: Ascorhynchus castellioides.

2 Jan 1973: Ascorhynchus castellioides.

15 Feb 1973: Ammothella rugulosa.

9 Apr 1973: Ascorhynchus castellioides.

8 Jun 1973: Ammothella spinifera, Ascorhynchus castelli-

oides.

27 Aug 1973: Anoplodactylus insigniformis, Ascorhynchus
castellioides, Tanystylum geminum.

13 Feb 1974: Ammothella spinifera, Ascorhynchus castelli-
oides.

14 Nov 1974: Ammothella spinifera.

20 Dec 1974: Ascorhynchus castellioides.

Panama Pacific
STRI StaTions, PANAMA CITY

Abietinaria: Predominant substrate organism is the
hydroid Abietinaria sp.; all biota removed from a
0.12 m? grid area, lower intertidal.

Abietinaria 1, 29 Oct 1970: Ammothella symbius, Anoplo-
dactylus ervectus, A. evelinae, A. portus, A. viridin-
testinalis, Pycnogonum cessaci, Tanystylum inter-
medium, T. i. isthmiacum, T. tubirostrum.

Abietinaria 2, 29 Oct 1970: Ammothella symbius, Anoplodac-
tylus erectus, A. evelinae, A. portus, Anoplodactylus
species indeterminate, A. wviridintestinalis, Nym-
phosis duodorsospinosa, Pycnogonum cessaci, Tany-
stylum intermedium, T. i. isthmiacum.

Abietinaria 3, 29 Oct 1970: Ammothella symbius, Anoplo-
dactylus bova, A. erectus, A. evelinae, A. portus,
A. wviridintestinalis, Nymphopsis duodorsospinosa,
Pycnogonum cessaci, Tanystylum dowi, T. inter-
medium, T. i. isthmiacum, T. tubirostrum.

Abietinaria 4, 29 Oct 1970: Ammothella symbius, Anoplodac-
tylus erectus, A. evelinae, A. viridintestinalis, Nym-
phopsis duodorsospinosa, Tanystylum intermedium,
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T. i. isthmiacum, T. tubirostrum.

Abietinaria 5, 26 Apr 1971: Anoplodactylus species indeter-
minate, Nymphopsis duodorsospinosa, Tanystylum
i. isthmiacum.

Abietinaria 6, 26 Apr 1971: Ammothella symbius, Anoplo-
dactylus evelinae, A. portus, A. viridintestinalis,
Nymphopsis duodorsospinosa, Pycnogonum cessaci,
Tanystylum intermedium, T. i. isthmiacum.

Abietinaria 8, 26 Apr 1971: Anoplodactylus portus, Tany-
stylum i. isthmiacum, T. tubirostrum.

STRI StATIONS, IsLA TABOGUILLA

STRI settling plates: Plexiglass plates (5 X 15 cm)
placed in 8 m depth (tidal range, 6 m) for approxi-
mately 2 months for recruitment purposes.

2 Feb 1971: Anoplodactylus species indeterminate, Tany-
stylum i. isthmiacum.

21 Mar 1971: Anoplodactylus species indeterminate, A. erec-
tus, Callipallene solicitatus, Tanystylum i.
isthmiacum.

11 May 1971: Tanystylum i. isthmiacum.

24 Aug 1971: Anoplodactylus species indeterminate, A. eveli-

nae, Tanystylum i. isthmiacum.

Oct 1971: Tanystylum i. isthmiacum.

1 Dec 1971: Anoplodactylus erectus, A. reimerae, Tanysty-
lum i. isthmiacum.

1 Feb 1972: Callipallene solicitatus, Tanystylum i. isthmia-
cum.

4 Apr 1972: Anoplodactylus erectus, Tanystylum i. isthmia-
cum.

2 Jun 1972: Anoplodactylus erectus, Tanystylum i. isthmia-
cum.

8 Aug 1972: Anoplodactylus erectus, Tanystylum i. isthmia-
cum.

8 Sep 1972: Anoplodactylus erectus, Tanystylum i. isthmia-
cum.

8 Nov 1972: Anoplodactylus erectus, A. reimerae, Callipal-
lene solicitatus, Tanystylum i. isthmiacum.

10 Jan 1973: Anoplodactylus erectus, A. reimerae, Tanysty-
lum i. isthmiacum.

13 Feb 1973: Anoplodactylus erectus.

12 Apr 1973: Anoplodactylus erectus, A. reimerae, Callipal-
lene solicitatus, Tanystylum i. isthmiacum.

11 Jun 1973: Tanystylum i. isthmiacum.

15 Jan 1974: Tanystylum i. isthmiacum.

12 Feb 1974: Anoplodactylus erectus, Tanystylum i. isthmia-
cum.

11 Mar 1974: Anoplodactylus erectus, Callipallene solicitatus,
Tanystylum i. isthmiacum.

19 Apr 1974: Anoplodactylus erectus, A. reimerae, Callipal-
lene solicitatus, Tanystylum i. isthmiacum.

21 May 1974: Anoplodactylus erectus, Tanystylum i. isthmia-
cum.

13 Jun 1974, no number and number 23: Anoplodactylus
erectus, Tanystylum i. isthmiacum.

30 Aug 1974, numbers 78 and 101: Anoplodactylus erectus,
Tanystylum i. isthmiacum.

@
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1 Oct 1974, number 110: Anoplodactylus erectus, Tanysty-
lum i. isthmiacum.

13 Nov 1974, numbers 63 and 75: Anoplodactylus erectus,
Tanystylum i. isthmiacum.

19 Dec 1974, number 36 and 79: Anoplodactylus erectus,
Tanystylum i. isthmiacum.

19 Feb 1975: Tanystylum i. isthmiacum.

15 May 1975, number 57: Tanystylum i. isthmiacum.

Miscellaneous STRI Stations
GALETA IsLAND

16 Apr 1971, on coral slab from 2-25 m: Nymphon flori-
danum.

21 Apr 1971, Mangrove 5: Anoplodactylus stri.

24 Apr 1971, on opisthobranch in 3-5 meters, coll. D.
Meyer: Pigrogromitus timsanus.

30 Jun 1971, on stem of Porites furcata in 3 m: Anoplodac-
tylus galetensis.

30 Jun 1971,0n algae in 45 m: Ammothella exornata,
Anoplodactylus pectinus.

5 Mar 1972, on crinoid in 6-9 m, coll. D. Meyer: Achelia
sawayai.

20 Jul 1972, on subtidal reef in 36 m: Anoplodactylus
galetensis.

27 Sep 1972, on dead coral in 5-6 m, coll. D. Meyer and
J. Stames: Pallenopsis schmitti.

12 Oct 1972, on ascidian in 6 m: Anoplodactylus galetensis.

1 Dec 1972, on algae 6.3-9 meters below reef crest: Tany-
stylum isthmiacum difficile.

22 Mar 1973, on Spyridia filamentosa on reef: Ammothella
rugulosa, Nymphopsis duodorsospinosa.

19 May 1974, on subtidal reef in 6 meters: Anoplodactylus
galetensis.

28 Jul 1975, on bryozoans (Gemelliporidra sp.), coll, J.
Dudley: Pallenopsis schmitti.

PANAMA CARIBBEAN

22 Jul 1971, Bocas del Toro, between Isla Bastimentos and
Isla Popa, S of Cayo Crawl reef, 09°14'N,
82°08'W, from dead coral on reef in 6 m,
coll. D. Meyer: Pycnogonum reticulatum.

Aug 1971, Bocas del Toro, 09°22'N, 82°14’ W, on Agaricia
sp., coll. D. Meyer: Pycnogonum reticulatum.

1 Nov 1971, Golfo de San Blas, Salar Island Group, Ucub-
sui Island, on Porites furcata, 09°30’'30”N,
78°48'28"W, Eurycyde raphiaster.

29 Apr 1972, Punta Guanche. near Portobelo: Ammothella
spinifera, Nymphopsis duodorsospinosa.

26 Aug 1973, Bahia Portobelo, settling plate in 8-9 m:
Achelia sawayai, Ammothella spinifera, Asco-
rhynchus castellioides.

7 Nov 1974, Golfo de San Blas, Salar Island Group, Ucub-
sui Island, under cement block at 37.5 m,
coll. C. Birkeland: Ascorhynchus latipes.
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7 Nov 1974, Golfo de San Blas, Salar Island Group, Ucub-
sui Island under cement block on coral reef,
11.5 m, coll. C. Birkeland: Ascorhynchus
latipes.

5 Jul 1975, Drake (near Portobelo?), settling plate 21, open
substrate: Endeis mollis.

5 Jul 1975, Drake (near Portobelo?), settling plate 48, on
overgrown substrate, coll. C. Birkeland: Endeis
mollis.

5 Jul 1975, Drake (near Portobelo?), settling plate 133:
Ascorhynchus castellioides.

IsLA TABOGUILLA

Balanus, 19 Feb 1975: Anoplodactylus reimerae.

Balanus 28, 19 Mar 1975: Anoplodactylus erectus, Callipal-
lene solicitatus.

Balanus 55, 15 Apr 1975: Callipallene solicitatus.

Balanus 57, 15 May 1975: Anoplodactylus erectus.

Balanus 57, 11 Jul 1975: Anoplodactyus erectus.

Tetraclita 1, 31 Dec 1970: Anoplodactylus viridintestinalis.

Tetraclita 5, 31 Dec 1970: Pigrogromitius timsanus.

Pocillopora 57, 15 May 1975: Ammothella symbius, Endeis
flaccida.

CoLoMBIA PAcrFic

29 Feb 1972, Isla Malpelo, at head of western fjord, num-
ber 2, label 175. 03°51'07”N, 81°35'40"W, in-
tertidal, coll. J. R. Young: Tanystylum mal-
pelensis.

2 Mar 1972, Isla Malpelo, near intertidal, dive 5, coll.
J. R. Young and C. Birkeland: Tanystylum
malpelensis.

3 Mar 1972, Isla Malpelo, fjord, number 2, dive 9, sub-
tidal: Anoplodactylus erectus.

3 Mar 1972, Isla Malpelo, subtidal dive: Anoplodactylus
erectus.

29 Feb—2 Mar 1972, Isla Malpelo, subtidal dive, on barna-
cle: Tanystylum malpelensis.

NMNH Stations, Panama Survey
(National Museum of Natural History, Smithsonian Institution)

1-2 Panama Caribbean; Galeta Island, extreme E end,
Thalassia flats among mangroves, pushnet in 0-0.5
m, 16 Apr 1971: Endeis spinosa.

1-5 Panama Caribbean; Galeta Island, extreme E end,
plankton tow in and over Thalasia, 0-0.3 m, 16
Apr 1971: Ammothella exornata, Callipallene ema-
ciata.

5-1 Panama Caribbean; first cove SW of Buenaventura
Cove, W of Portobelo, 09°31’40”N, 79°41'15"W, cob-
bles on sand beach, poison, intertidal, 18 Apr 1971:
Anoplodactylus multiclavus.

10-9 Panama Caribbean; Canal Zone, Limon Bay, W jetty,
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15

15-3

23-1

23-2

25-4

28-1

28-2

32

33-3

inside near Toro Point, pushnet on Thalassia flat,
0.3-0.6 m, 20 Apr 1971: Anoplodactylus allotrius,
Pigrogromitus timsanus.

Panama Caribbean; Canal Zone, Limon Bay, Fort
Sherman, Shimmey Beach, on steel shark fence with
algae and ascidians, 1.2-2.6 m, 21 Apr 1971: Anoplo-
dactylus trispinosus, Ascorhynchus castellioides.
Panama Caribbean; Galeta Island, algal and rock
wash on flats in front of Laboratory, intertidal, 21
Apr 1971: Achelia sawayai, Ammothella spinifera,
Anoplodactylus batangensis, A. monotrema, Eurycyde
raphiaster, Nymphopsis duodorsospinosa, Tanystylum
geminum.

Panama Caribbean; Galeta Island, intertidal Zoanthus,
21 Apr 1971: Ammothella marcusi.

Panama Pacific; Canal Zone, Fort Amador, Culebra
Island, intertidal rock wash, 24 Apr 1971: Am-
mothella symbius.

Panama Pacific; Canal Zone, Venado Beach, W of
island, poison in intertidal rock pool, 25 Apr 1971:
Anoplodactylus evelinae, A. portus.

Panama Pacific; Canal Zone, Venado Beach, intertidal
rock washings, 25 Apr 1971: Nymphopsis duodorso-
spinosa.

Panama Pacific; Panama City, Punta Paitilla, E side
of point off Union Club, 08°5815”N, 79°31'W.,
bryozoans and hydroids from rocks in lowest inter-
tidal, 26 Apr 1971: Ammothella symbius, Anoplo-
dactylus evelinae, A. portus, A. viridintestinalis,
Anoplodactylus species 2, Nymphon lituus, Nym-
phopsis duodorsospinosa, Pycnogonum cessaci, Tany-
stylum i. isthmiacum, T. tubirostrum.

Panama Pacific; Panama City, Punta Paitilla, in tide
pool with Caulerpa sp., 26 Apr 1971: Tanystylum i.
isthmiacum.

Panama Pacific; Panama City, Punta Paitilla, from
rocks and sand in natural gutter, 26 Apr 1971: Anop-
lodactylus evelinae.

Panama Pacific; Canal Zone, Fort Amador, Culebra
Island, NW end, intertidal rock wash, 28 Apr 1971:
Ammothella spinifera.

Panama Pacific; Canal Zone, Fort Amador, Culebra
Island, NW end, intertidal rock wash, 28 Apr 1971:
Ammothella spinifera, Nymphopsis duodorsospinosa,
Tanystylum species indeterminate.

Panama Pacific; Archipiélago de las Perlas, Isla
Pedro Gonzales, W side near SW tip, 08°22'42"N,
79°06°12"W, rocks and sand in 5 m, 30 Apr 1971:
Anoplodactylus juveniles and Tanystylum larvae.
Panama Pacific; Archipiélago de las Perlas, Isla
Pedro Gonzales, cove just N of SW point, rocky sand
intertidal, 30 Apr 1971: Ammothella symbius.
Panama Pacific; Archipiélago de las Perlas, Isla
Pedro Gonzales, cove N of E point, rocky sand with
algae in 15-6 m, 30 Apr 1971: Tanystylum i. isth-
miacum.

Panama Pacific; Archipiélago de las Perlas, Isla
Chapera, small cove N of E point, 08°35'36"N,
79°01'24"W, shore rocks, 1 May 1971: Tanystylum
tubirostrum.

52-1

52-2

56-1

56-5

58-2

584

81-2

814
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Panama Pacific; Archipiélago de las Perlas, Isla
Pajaros, NE cove behind E point, poison in inter-
tidal rocks, 08°34'36"N, 79°01'18"W, 1 May 1971:
Tanystylum intermedium.

Panama Pacific; Panama City, Punta Paitilla, just E
of point, cobbles and shells in mud, low intertidal,
3 Nov 1971: Tanystylum intermedium.

Panama Pacific; Panama City, Punta Paitilla, just E
of point, cobbles and shells in mud, low intertidal,
3 Nov 1971: Anoropallene palpida.

Panama Pacific; Canal Zone, off Farfan Point, mud
and rocks, 5 Nov 1971: Ammothella symbius.

Panama Pacific; Canal Zone, off Farfan Point, mud
and rocks, 5 Nov 1971: Anoplodactylus portus.
Panama Pacific; Panama City, reef off old French
Fort, sand and mud patch in 0-1 m, 6 Nov 1971:
Nymphopsis duodorsospinosa.

Panama Pacific; Panama City, reef off old French
Fort, around rocks, 0-1 m, 6 Nov 1971: Ammothella
symbius, Anoplodactylus batangensis, A. evelinae, A.
portus, Anoplodactylus species 1 and 2, Tanystylum
dowi, T. intermedium, T. i. isthmiacum.

Panama Pacific; Isla Taboguilla, E beach, N shoal,
in rocks, 08°48'45”N, 79°30'30"W, 7 Nov 1971: Pig-
rogromitus timsanus. .
Panama Caribbean; Canal Zone, Limon Bay, Gatun
Locks, lower W chamber, outer platform sill, 20
Mar 1972: Ascorhynchus latipes, Pigrogromitus tim-
sanus.

Panama Caribbean; Canal Zone, Limon Bay, Gatun
Locks, floor of outer platform, lower W chamber,
20 Mar 1972: Pigrogromitus timsanus.

Panama Caribbean; Canal Zone, Limon Bay, Gatun
Locks, lower W chamber, outer part of sill, 20 Mar
1972: Anoplodactylus insigniformis, A. maulticlavus,
Endeis flaccida, Pigrogromitus timsanus.

84-B-E Panama Pacific; Panama City, Punta Paitilla, em-

86-2

91

924

1042

bayment E of Point, in mud, sand, and rocks at
progressively higher tides, 13 Apr 1972: Ammothella
symbius (B), Anoplodactylus evelinae (B), A. portus
(C, D), Anoplodactylus species indeterminate (E),
Anoropallene palpida (C).

Panama Pacific; Canal Zone, Punta Farfan flats,
poison in 1-15 m, 14 Apr 1972; Anoplodactylus
species 2.

Panama Pacific; Canal Zone, Isla Venado, SE side,
intertidal rocks, 15 Apr 1972: Ammothella symbius.
Panama Pacific; Canal Zone, Fort Amador, Canal
pilot pier at end of causeway, beneath floats, 18 Apr
1972: Ammothella symbius, Anoplodactylus portus,
Tanystylum i. isthmiacum.

Panama Pacific; Panama City, Recife de Casa de
Putas off old French Fort, intertidal rocks, 18 Apr
1972:  Anoplodactylus evelinae, Tanystylum inter-
medium, T. i. isthmiacum.

Panama Pacific; Panama City, Recife de Casa de
Putas, under rocks 0.7 m above low water, 18 Apr
1972: Anoplodactylus evelinae, A. reimerae, Tany-
stylum intermedium.

Panama Caribbean; Galeta Island, in Halimeda on
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106

116-1

1164

119-5

125-1

129-2a

131-1

133-1

161-3

162-3

174-C

reef front N of Lab, 29 Apr 1972: Ammothella mar-
cusu.

Panama Pacific; Canal Zone, Fort Amador, between
Canal pilot pier and Naos Island, rocks, poison, 1
Nov 1972: Ammothella symbius.

Panama Caribbean; Golfo de San Blas, Isla Mira,
09°32'37”N, 78°54'23"W, wood piling near shore,
9 Nov 1972: Achelia sawayai, Ammothclla rugulosa,
Anoplodactylus evelinae, A. multiclavus, Callipallene
emaciata.

Panama Caribbean; Golfo de San Blas, Isla Mira,
wash of Halimeda, shore, 9 Nov 1972: Achelia sawayai,
Ammothella exornata, A. spinifera, Anoplodactylus
multiclavus, A. pectinus.

Panama Caribbean; Golfo de San Blas, Corgetupo,
09°33'20”N, 78°53'45”W, rocks and coral 60-120 m
off shore, 10 Nov 1972: Callipallene emaciata.

Panama Caribbean; Canal Zone, Fort Sherman, Toro
Point, intertidal rocks and coral, 15 Nov 1972: Pig-
rogromitus timsanus.

Panama Pacific; Panama City, Punta Paitilla, Tetra-
clita zone in rocky low intertidal, 1 Apr 1973: Ammo-
thella symbius.

Panama Pacific; Canal Zone, Fort Amador, Naos
Island, tide pool, 3 Apr 1973: Anoplodactylus species
indeterminate.

Panama Pacific; Panama City, Whorehouse Reef,
08°56'53”N, 79°31'20"W, 1.3 m above low water,
5 Apr 1973: Anoplodactylus portus, Tanystylum i.
isthmiacum.

Panama Pacific; Canal Zone, halfway between Isla
Venado and Punta Bruja, 08°53'02”N, 79°35'18"W,
poison on shore, C. E. Dawson coll, 9 Nov 1973:
Callipallene panamensis.

Panama Pacific; Panama City, buoy no. 1 off Whore-
house Reef, shallows, 9 Nov 1973: Anoropallene
palpida.

Panama Pacific; Panama City, Whorehouse Reef,
lowest intertidal, 13 Nov 1973: Tanystylum i. isth-
miacum.

Panama Caribbean; Canal Zone, Fort Sherman,
Devil's Beach, in Thalassia on reef flat, 6 Mar 1974:
Pigrogromitus timsanus.

180-1 to 5 Panama Pacific; Panama City, Punta Paitilla,

mud and cobbles, 5 samples taken at 0.5 m below
low water, 8 Mar 1974: Anoropallene palpida (all
samples).

181-2 to5 Panama Pacific; Panama City, Punta Paitilla,

182-1

183-1

183-2

255

about 45 m W of sta. 180, mud, shell, cobbles, 8 Mar
1974: Anoropallene palpida (all samples).

Panama Pacificc Canal Zone, Fort Amador, Pilot
House beach, transect at low water, 9 Mar 1974:
Anoropallene palpida.

Panama Pacific; Canal Zone, Fort Amador, Culebra
Island, Scout Beach, low water, 10 Mar 1974: Cal-
lipallene panamensis.

Panama Pacific; Canal Zone, Fort Amador, Culebra
Island, Scout Beach, low water, 10 Mar 1974: Ano-
ropallene palpida, Callipallene panamensis.

Panama Pacificc Canal Zone, Fort Amador, Naos
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Island, intertidal, 7 Apr 1978: Anoplodactylus batan-
gensis, Callipallene panamensis.

J. Laurens Barnard Collections

COCOS-3 Costa Rica Pacific; Isla Cocos, 05°33'N, 87°04'W,
1955: Ammothella symbius.

PAN-1 Panama Caribbean; Galeta Island, Avrainvillea
wash above low tide, 27 Apr 1955: Ammothella
marcusi, A. spinifera, Anoplodactylus bantangen-
sis.

PAN-3 Panama Pacific; Canal Zone, Venado Island, tidal
rock wash, 24 Apr 1955: Ammothella spinifera,
A. symbius, Anoplodactylus batangensis, A. eveli-
nae.

PAN-5 Panama Pacific; Panama City, Punta Paitilla,
tidal rock wash, 22 Apr 1955: Ammothella sym-
bius, Anoplodactylus viridintestinalis, Tanysty-
lum i. isthmiacum.

PAN-7 Panama Caribbean; Galeta Island, algae and
rock wash from reef edge, 26 Apr 1955: Ammo-
thella marcusi, Anoplodactylus batangensis, Cal-
lipallene emaciata.

PAN-8 Panama Pacific; Canal Zone, Fort Amador, Cule-
bra Island, below or near marine railway, rocks,
23 Apr 1955: Ammothella symbius, Anoplodac-
tylus species indeterminate, Rhynchothorax ar-
chitectus, Tanystylum i. isthmiacum.

PAN-10  Panama Pacific; Canal Zone, W of Punta Bruja,
rock wash along shore, 21 Apr 1955: Ammothella
symbius, Anoplodactylus evelinae, A. portus, A.
viridintestinalis, Nymphopsis duodorsospinosa,
Tanystylum i. isthmiacum.

PAN-11 Panama Caribbean; Galeta Island, Porites zone,
intertidal, 27 Apr 1955: Achelia sawayai, Ammo-
thella marcusi.

PAN-15  Panama Caribbean; Galeta Island, reef top mud
puddle, 27 Apr 1955: Achelia sawayai, Ammo-
thella marcusi, Ascorhynchus latipes.

PAN-16 Panama Pacific;c Panama City, Punta Paitilla,
rock wash from tide pool, 22 Apr 1955: Ammo-
thella symbius, Anoplodactylus viridintestinalis,
Nymphon apheles, Tanystylum i. isthmiacum.

PAN-17  Panama Pacific; Canal Zone, Fort Amador, Cule-
bra Island, tidal rock wash, 23 Apr 1955: Am-
mothella symbius, Anoplodactylus species 1 and
2, Rhynchothorax architectus, Tanystylum i.
isthmiacum.

PAN-18 Panama Caribbean: Galeta Island, intertidal coral
and rock wash, 26 Apr 1955: Tanystylum gemi-
num, Tanystylum species indeterminate.

PAZ-5 Mexico Pacific. Baja California (Gulf side), Isla
del Espiritu Santo, Bahia Ballenas, 24°27'40”N,
110°22'30"W, rock and algal wash, intertidal,
28 Nov 1971: Callipallene solicitatus, Pigro-
gromitus timsanus.

PAZ-10 Mexico Pacific; Baja California (Gulf side), Isla
San Francisco, E bay, 24°49'30”N, 110°34'30"W,
wash of cobbles and green aglae, intertidal, 30
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PAZ-18

PA7Z-21

PA7-22

PAZ-24

SCO-5

SCO-7

Nov 1971: Ammothella spinifera, Callipallene
solicitatus.

Mexico Pacific; Baja California (Gulf side), 11
km E of Cabo San Lucas, Bajo Colorado Hotel,
22°57°10”N, 109°47'45"W, Pelvetiopsis algal wash,
4 Dec 1971: Tanystylum oculospinosum.

Mexico Pacific; Baja California (Gulf side), 11
km E of Cabo San Lucas, Bajo Colorado Hotel,
wash of green subcalcareous algae, 4 Dec 1971:
Tanystylum oculospinosum.

Mexico Pacific; Baja California (Gulf side), 11
km E of Cabo San Lucas, Bajo Colorado Hotel,
wash of closely packed green algae, 0.3 m, 4 Dec
1971: Tanystylum oculospinosum.

Mexico Pacific; Baja California (Gulf side),
Bahia Concepcién 24 km from mouth on E side,
26°39'N, 111°46’20”W, interidal rock wash, 6 Dec
1971: Ammothella spinifera, Callipallene solici-
tatus.

Mexico Pacific; Gulf of California. Sonora, Puerto
Peiasco, near Marine Station, 31°11'45”N,
113°33'30"W, mixed intertidal algae, 18 Oct
1970: Anoplodactylus viridintestinalis.

Mexico Pacific; Gulf of California, Sonora, Puerto
Pefiasco, near Marine Station, algae in pool,
intertidal, 18 Oct 1970: Pycnogonum stearnsi.

Smithsonian-Bredin Expedition Stations, 1960

11-60

53-60

72-60

77-60

83-60

85-60

100-60

QuiNTANA R0O, MEX1€O CARIBBEAN

Isla Mujeres, 0.8 km $ of village, outer ocean ‘shore
to 0.5 m, rocks and coral sand, 29 Mar 1960:
Anoplodactylus monotrema.

Bahia de la Ascensién, small inlet behind Punta
Allen, on mangrove roots, 7 Apr 1960: Achelia
sawayai.

Bahia de la Ascensién, cave across S side of penin-
sula with “light,” algae from mangrove roots,
sponges, 10 Apr 1960: Anoplodactylus pectinus.
Bahia de la Ascensién, Arrecife Nicchehabin, coral
from central part in 1.3-2 m, 14 Apr 1960: Anoplo-
dactylus montrema, A. multiclavus.

Bahia de la Ascensiéon, N end, just E of Halfway
Point, Thalassia, mangrove roots, and sandy beach
area, 15 Apr 1960: Achelia sawayai.

Bahia de la Ascensién, mangrove inlet behind Punta
Allen light, 16 Apr 1960: Anoplodactylus pectinus,
Callipallene emacita.

Bahia de la Ascensién, along shore near Punta
Suliman, tide pools and rocks, 17 Apr 1960: Ammo-
thella rugulosa, Anoplodactylus evelinae, Ascorhyn-
chus latipes.

Bahia de la Ascensi6n, Punta Suliman to 300 m SW,
shore and reef flats to 1.6 m, 19 Apr 1960: Anoplo-
dactylus species indeterminate.

Isla de Cozumel, N of Punta Santa Maria, shore
and Thalassia flats, 21 Apr 1960: Ammothella
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rugulosa, Anoplodactylus batangensis, Tanystylum
geminum.

Velero III Stations

(University of Southern California, Allan Hancock Foundation)

A9-39

A13-39

126-33

214-34

245-34

249-34

257-34

260-34

261-34

264-34

275-34

279-34

283-34

287-34

Panama Caribbean; Darien Province, Bahia Cale-
donia, 08°53'40”N, 70°40'50”W, shore near fresh-
water stream, 4 Apr 1939: Anoplodactylus mono-
trema.

Colombia Caribbean; S of Cabo de La Vela,
12°12'35”N, 72°10'45”"W, dredged in 24 m, 8 Apr
1939: Eurycyde curvata.

Mexico Pacific; Baja California, Bahfa Santa Maria,
24°44'N, 112°18'W, dredge in $-5 m, 21 Mar 1933:
Anoropallene palpida.

Ecuador Pacificc Cabo San Francisco, 00°40’'N,
80°05'W, dredged near rocks in 4 m, 11 Feb 1934:
Pycnogonum panamum.

Panama Pacific; Pacora Island, Bahia Honda, off
NW point of island, 07°45'15”N, 81°32'00"W,
dredge in 27 to 46 m, 21 Feb 1934: Tanystylum
intermedium.

Panama Pacific; Gulf of Chiriqui, Bahia Honda,
outside island S of Bay, 07°43'10”N, 81°32'30"W,
dredged in 29 to 38 m, 22 Feb 1934: Pycnogonum
panamum.

Costa Rica Pacific; Puerto Culebra, 10°37'N,
85°40'W, dredged around isles in bay, 25 Feb 1934:
Anoplodactylus species indeterminate.

Mexico Pacific; Oaxaca, western Gulf of Tehuan-
tepec, Bahia Tangola-Tangola, Isla Tangola,
15°46'N, 96°06'W, shore collecting, 1 Mar 1934:
Ammothella marcusi, Anoplodactylus wviridintesti-
nalis, Pycnogonum stearnsi, Rhynchothorax philop-
sammum, Tanystylum intermedium, T. tubirostrum.
Mexico Pacific; Oaxaca, western Gulf of Tehuan-
tepec, Bahia Tangola-Tangola, Isla Tangola, from
coral along shore, 1 Mar 1934: Ammothella marcus,
Rhynchothorax philopsammum.

Mexico Pacific; Guerrero, Bahia Petatlan, S and W
of Islas Blancas, 17°34'N, 101°30'W, dredge, 46 m, 2
Mar 1934: Ammothella spinifera, Tanystylum mexi-
canum.

Mexico Pacific; Jalisco, Bahia Tenacatita, off
Cabeza de Navidad, 19°15'N, 104°49'W, dredge, 46
to 64 m, 4 Mar 1934: Anoplodactylus species inde-
terminate, Eurycyde clitellaria, Nymphopsis duodor-
sospinosa, Tanystylum intermedium.

Mexico Pacific; Baja California, Bahfa Santa Maria,
off Punta Hugues, 24°44'30”N, 112°16’'W, dredge,
18 m, 7 Mar 1934: Tanystylum maxicanum.
Mexico Pacific; Baja California, Bahia Thurloe, off
Punta Thurloe, 27°38'N, 114°50'W, dredge, 15 to
18 m, 9 Mar 1934: Ammothea hilgendorfi, Tany-
stylum i. isthmiacum.

Mexico Pacific; Baja California, Isla Cedros (Cerros),
off South Bay, 28°12'N, 115°15'W, dredge, 18 to 27
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m, 10 Mar 1934: Callipallene solicitatus, Tanystylum
i. isthmiacum.

478-35

Costa Rica Pacific; Bahia Salinas, 11°03’N, 85°43'W,

dredge, coarse sand, 3 m, 11 Feb 1935: Anoplodactylus
portus.

532-36

Mexico Pacific; Baja California, Bahia San Fran-

cisquito, 36.5 m, 2 Mar 1936: Nymphopsis duodor-
sospinosa.

UAT72-12

83-H3

1011

3024

18 Apr 1927

2 Sep 1938

18 Feb 1946

9 Feb 1952

6 Apr 1959

21 May 1966

22 May 1966

16 Apr 1967

12 Oct 1969

Miscellaneous Stations
MEexico PAciFic

Baja California (Gulf side), Isla Angel de La
Guardia, Puerto Refugio, 29°32'N, 113°33'W,
in Sargassum and Padina, coll. L. T. Findley;
2 Apr 1972: Nymphon lituus.

Gulf of California, coll. University of Cali-
fornia: Nymphon pixellae.

Gulf of California, coll. Scripps Institution,
in 330 m, 2 Jul 1916: Nymphon pixellae.
Sinaloa, Mazatlin, Isla Venado, SE side,
23°14'N, 106°2915”W, sand and shell beach,
0-1 m, coll. C. E. Dawson and C. A. Child, 18
Jul 1972: Ammothella spinifera, A. symbius.
Gulf of California, Sonora, off Puerto Peiiasco,
31°2I'N, 113°49'W, trawl 20 m, coll. Alba-
tross, 25 Mar 1889: Anoplodactylus erectus.
Baja California (Gulf side), Isla del Espiritu
Santo, 24°22'N, 110°11'W, dredged with coral-
lines in 20 m, coll. W. A. Hilton: Nymphopsis
duodorsospinosa.

Baja California, Bahia de Todos Santos, 36 m
or beach, coll. W. A. Hilton, no. 3827: Tany-
stylum oculospinosum.

Gulf of California, Sonora, Isla Patos, N of
Isla Tiburon 29°17'N, 112°29W, coll. E. Y.
Dawson: Tanystylum mexicanum.

Gulf of California, Sonora, Estero, 3 km W of
Yavarros, coll. B. Walker: Anoropallene pal-
pida.

Oaxaca, Bahia Chacahua, in 5-8 m, coll. E. Y.
Dawson: Anoropallene palpida.

Gulf of California, Sonora, Norse Beach, 10
km N of Puerto Pefasco, on ascidians under
rocks, low intertidal, coll. D. P. Abbott: Am-
mothella spinifera, Tanystylum intermedium.
Gulf of California, Sonora, Puerto Peiasco,
Trailer Beach, among ascidians on rocks, low
intertidal, coll. D. P. Abbott: Pycnogonum
stearnsi.

Gulf of California, Sonora, Puerto Peiasco,
tide pool in basalt, 500 m S of Rocky Point,
31°20°N, 113°40'W, coll. D. P. Abbott: Nym-
phopsis duodorsospinosa.

Gulf of California, Sonora, Bahia de Guasi-
mas, near Guaymas, 27°50'N, 110°35'W, mud
bottom, coll. fishermen for Laboratorio Con-

24 Jan 1971

20 Mar 1972

Jun 1972

13 Jun 1972

28 Jun 1972

14 Mar 1974

18 Mar 1974

23 Jul 1974

11 Jun 1975

3 July 1975

13 Aug 1970

1566

1567

1634
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cepcién R. de La Cruz, shrimp net: Anoropal-
lene palpida.

Gulf of California, Sonora, Bahia San Carlos, 24
km N of Guaymas, 27°56'N, 111°04'W, rocky
intertidal, coll. R. Brusca: Pycnogonum
stearnsi.

Gulf of California, Sonora, Puerto Lobos,
30°17'N, 112°53'W, under rock in lower inter-
tidal, coll. R. Brusca: Pycnogonum stearnsi.
Gulf of California, Sonora, Puerto Pefiaso, on
anemone off marine station, coll. M. Joerger:
Ammothella spinifera.

Gulf of California, Sonora, Puerto Peiiasco,
Sargassum on shore near marine station, coll.
R. Brusca: Nymphopsis duodorsospinosa.
Gulf of California, Sonora, Puerto Pefiasco,
under stone and intertidal Sargassum at
marine station, coll. R. Brusca and M. Joerger:
Nymphon lituus.

Baja California (Gulf side), Bahia Pichilinque,
near La Paz, 24°15’N, 110°19W, on shore in
Caulerpa, coll. R. Brusca: Anoropallene pal-
pida.

Baja California (Gulf side), Bahia Concepcién,
on Sargassum in 9 m, coll. R. Brusca:
Nymphon lituus.

Gulf of California, Sonora, near Bahia San
Carlos, about 24 km N of Guaymas, coll. C.
Flanagan: Nymphopsis duodorsospinosa.
Gulf of California, Sonora, Puerto Pefasco,
on Sargasum in tide pool at marine station
coll. R. Brusca: Nymphopsis duodorsospinosa.
Gulf of California, Sonora, Bahia Venetia
about 48 km N of Guaymas 28°11'N,
111°22"W, with Saragassum and Padina in 5
m, coll. R. Brusca; Nymphopsis duodorsospi-
nosa.

MEXxico CARIBBEAN

Quintana Roo, Isla Mujeres, from sponge in
shallows, coll. M. Downey: Pycnogonum re-
ticulatum.

Costa Rica PacrFic

Guanacaste, Playa del Coco, S end of beach
toward island, 10°33'30”N, 85°43'15"W, rocks
and sand, 0-0.8 m, coll. C. E. Dawson and
C. A. Child, 11 Aug 1972: Ammothella sym-
bius, Tanystylum i. isthmiacum.

Golfo de Nicoya, Isla Tolinga, NE side,
09°46'30”N, 84°54'40”"W, rocks and sand,
0-0.3 m, coll. C. E. Dawson and C. A. Child,
12 Aug 1972: Ammothella spinifera, Tany-
stylum i. isthmiacum.

Isla Cocos, Wafer Bay, E of beach 05°32'48"N,
87°03'38”"W, rocks, sand, tide pools to 0.5 m,
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1850s

LGA69-65

LGA69-68

28 Dec 1936

coll. Millard, et al, 14 Jul 1973: Tanystylum
i. isthmiacum.

EL SALvADOR PAciFic

Coast, coll: J. M. Dow: Pycnogonum reticula-
tum.

PanaMa PaciFic

Canal Zone, Venado Beach, intertidal mud
and rocks, coll. L. G. Abele and J. Graham,
1 Jul 1969: Anoplodactylus portus.

Panama City, Punta Paitilla, beyond sand
beach, intertidal, coll. L. G. Abele, 7 Jul 1969:
Nymphopsis duodorsospinosa.

Panama City, Bella Vista District, shore, coll.
Mrs. E. E. Robson: Tanystylum intermedium.

May 1969

Mar 1976

LGA69-43

826-38
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Panama City, Punta Paitilla, coll. P. Glynn:
Nymphopsis duodorsospinosa.

Canal Zone, Fort Amador, Pilot Pier float
fouling material with algae, coll. P. Glynn:
Ammothella symbius, Anoplodactylus portus,
Tanystylum i. isthmiacum.

PANAMA CARIBBEAN

Canal Zone, Coco Solo, U.S. Army dock pil-
ings opposite Pier II, coll. L. G. Abele and
N. Powell, 22 Apr 1969: Ascorhynchus castel-
ioides.

CALIFORNIA PAcIFIC

Los Angeles County, Santa Monica, coll. J.
Burch, 1938: Anoropallene palpida.
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