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ABSTRACT. Two snapping shrimps from the Al-
pheus edwardsii (Audouin, 1826) species group are
described based on material collected on estuarine mud-
flats of the Pacific coast of Panama. Alpheus buruk-
ovskyi sp.n., from Coiba Island and Azuero Peninsula,
is morphologically closest to the eastern Pacific A.
villus Kim, Abele, 1988, but can be separated from it
by at least three morphological characters. In addition,
A. burukovskyi sp.n. may be separated from most if not
all other American members of the A. edwardsii group
by a diagnostic, uniform red colouration. Alpheus za-
renkovi sp.n., presently known only from Coiba Island,
shares most morphological characters with the western
Atlantic A. heterochaelis Say, 1818 and A. petronioi
Almeida, Terossi, Mantelatto, 2014, and the eastern
Pacific A. villus, but can be distinguished from each of
them by at least two morphological characters.

РЕЗЮМЕ. Два вида раков-щелкунов из группы
Alpheus edwardsii (Audouin, 1826) описаны на осно-
ве материала, собранного на илистых эстуарных
мелководьях тихоокеанского берега Панамы. Alphe-
us burukovskyi sp.n. с о. Коиба и п-ва Азуэро морфо-
логически наиболее близок к восточно-тихоокеан-
скому A. villus Kim et Abele, 1988, но отличается от
него, по крайней мере, по трем морфологическим
признакам. A. burukovskyi sp.n. можно также отли-
чить от большинства, если не всех американских
представителей группы видов A. edwardsii по одно-
родной красной окраске, имеющей диагностичес-
кий характер. Alpheus zarenkovi sp.n., известный в
настоящее время только с о. Коиба, разделяет боль-
шинство морфологических признаков с западно-
атлантическими A. heterochaelis Say, 1818 и A. petro-
nioi Almeida, Terossi et Mantelatto, 2014, а также
восточно-атлантическим A. villus, но отличается от
каждого из них по меньшей мере по двум морфоло-
гическим признакам.

Introduction

The eastern Pacific members of the hyperdiverse
snapping shrimp genus Alpheus Fabricius, 1798 were
extensively treated in the monograph of Kim and Abele
[1988], who listed 44 species, including several prob-
lematic taxa that were very poorly described by Lock-
ington [1878]. The material examined by Kim and
Abele [1988] came largely from the collections made
by the Allan Hancock Galapagos and Pacific (Mexico
to Colombia) Expeditions in the 1930s, the Smithso-
nian Tropical Research Institute Panama Survey in the
1970s, and some miscellaneous collections made by
L.G. Abele, mostly in Panama in the 1970s. The major-
ity of the Panamanian collection stations in Kim and
Abele [1988] were either close to Panama City (e.g.
Panama Canal area, Amador Causeway, Punta Paitilla,
Veracruz, Playa Venao) or in Las Perlas Islands. Large
areas of western and eastern Panama, including the
Chiriqui Gulf and Coiba Archipelago, were either poorly
sampled or not sampled at all. After Kim and Abele’s
[1988] study, there have been numerous changes in the
taxonomy of the eastern Pacific species of Alpheus
[e.g., Ríos, 1992; Anker et al., 2007a, b, 2008a, b;
Anker, Pachelle, 2013; Bracken-Grissom, Felder, 2014],
which still remains very far from being satisfactory.
Most of these studies dealt with synonymies [some-
times erroneous, e.g., Ríos, 1992] or new names for
species that were previously confused with already
known taxa, for instance those described from the At-
lantic [Anker et al., 2008a, b; Anker, Pachelle, 2013].

During a preliminary sampling of alpheid shrimps
of Coiba Island in March 2007, two species of Alpheus
were collected on an intertidal mudflat on the north-
western coast of the island. The two species could not
be positively matched to any of the species reported by
Kim and Abele [1988] and did not exhibit characters of
the three poorly known taxa described by Lockington
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[1878]. They also differed from the morphologically
most similar Atlantic and Indo-West Pacific species.
Therefore, in the present study, two new species of
Alpheus are described and illustrated based on type ma-
terial from Coiba Island. In addition, a single specimen
of one of the species was collected on an estuarine
mudflat near Río Caldera, Panama’s Azuero Peninsula,
in March 2015, and is included in the description below.

Material is deposited in the crustacean collections
of the Muséum National d’Histoire Naturelle, Paris,
France (MNHN); Oxford University Museum of Natu-
ral History, Oxford, UK (OUMNH.ZC); Museu de Zoo-
logia, Universidade de São Paulo, Brazil (MZUSP)
and Universidad de Panamá, Ciudad de Panamá, Re-
public of Panama (UP). Carapace length (cl) was mea-
sured along the dorsal midline, from the tip of the
rostrum to the posterior margin of the carapace. The
numbers in square brackets refer to field collection
number (fcn) and (for some of the specimens) to a
photo voucher. Abbreviations used in the text are as
following: EA — eastern Atlantic; EP — eastern Pacif-
ic; WA — western Atlantic; IWP — Indo-West Pacif-
ic; ov. — ovigerous.

Taxonomy

Family Alpheidae Rafinesque, 1815
Genus Alpheus Fabricius, 1798

Alpheus burukovskyi sp.n.
Figs 1–3.

TYPE MATERIAL. Holotype: # (cl 4.6 mm), MNHN-IU-2014-
10165, Pacific side of Panama, Coiba Island, northwestern coast,
Bahía de Santa Cruz, estuarine mudflat, under rocks in mud, coll. A.
Anker et al., 21.03.2007 [fcn. 07-128]. Paratypes, all same collection
data as for holotype: 1 # (cl 4.1 mm), 1 $ (cl 4.8 mm), MNHN-IU-
2014-10166 [fcn. 07-127, 07-138]; 1 # (cl 4.3 mm), MNHN-IU-
2014-10167 [fcn. 07-144, dissected]; 1 ov. $ (cl 4.9 mm), MNHN-
IU-2014-10168 [fcn. 07-124]; 1 # (cl 4.2 mm), 1 ov. $ (cl 5.2 mm),
OUMNH.ZC. 2015-01-093 [fcn. 07-126, 07-135]; 1 # (cl 3.9 mm),
2 ov. $$ (cl 3.6, 3.9 mm), OUMNH.ZC. 2015-01-094 [fcn. 07-139,
07-131, 07-130]; 1 $ (cl 4.6 mm), OUMNH-ZC. 2011-03-006 [fcn
07-122]; 1 # (cl 4.5 mm), MZUSP 33445 [fcn. 07-134]; 1 # (cl 3.7
mm), 1 ov. $ (cl 3.6 mm), UP [fcn. 07-123].

ADDITIONAL MATERIAL. 1 # (cl 5.3 mm), MZUSP 33446,
Pacific side of Panama, southeastern Azuero Peninsula, Río Caldera,
small bay with estuarine mudflat, under rocks in mud, coll. A.
Anker et al., 21.03.2015.

DESCRIPTION. Small-sized species (cl of largest
specimen 5.3 mm) of Alpheus edwardsii (Audouin,
1826) group. Rostrum short, not reaching mid-length
of first article of antennular peduncle, conical, sub-
acute distally; rostral carina feebly developed, not ex-
tending beyond level of eye mid-length; adrostral fur-
rows very shallow; orbital hoods moderately swollen,
rounded, unarmed (Fig. 1A, B). Pterygostomial angle
rounded (Fig. 1B); cardiac notch well-developed.

Abdominal somites with ventrally rounded pleura.
Telson relatively broad, subrectangular, slightly less
than twice as long as wide, with slightly convex lateral
margins, latter tapering distally; dorsal surface with
two pairs of stout spiniform setae both distinctly re-

moved from lateral margins, first pair situated at or
slightly anterior to telson mid-length, second pair situ-
ated at about 0.7 of telson length; posterior margin
broadly rounded, each posterolateral angle with pair of
spiniform setae, lateral much shorter than mesial, mar-
gin between mesial spiniform setae with row of smaller
spiniform setae (Fig. 1C).

Antennular peduncle with second article short, about
1.2 times as long as wide; stylocerite not reaching
distal margin of first article, with acute tip; mesioven-
tral carina with low, broadly triangular tooth, without
anterior point (Fig. 1A, B, D). Antenna with basicerite
bearing small, sharp distoventral tooth; scaphocerite
relatively long, with slightly concave lateral margin
and well-developed blade, latter not overreaching strong
distolateral tooth; carpocerite reaching slightly beyond
scaphocerite and usually exceeding end of antennular
peduncle (Fig. 1A, B).

Mouthparts typical for genus in external observa-
tion. Third maxilliped slender, pediform; coxa with
distally subacute lateral plate; antepenultimate article
slightly flattened ventrolaterally; penultimate article
more than twice as long as wide, mesioventral surface
with several, long, slender, noticeably thickened setae;
ultimate article with rows of short serrulate setae and
longer simple setae, unarmed distally; arthrobranch well
developed (Fig. 1E, F).

Major cheliped similar in both sexes, typically larg-
er and with slightly different proportions in males;
ischium very short, merus moderately stout, about 2.5
times as long as wide, blunt distodorsally, without dis-
tomesial tooth; carpus very short, cup-shaped; chela
with palm about 1.8 times as long as fingers, distodor-
sal margin with broad transverse groove extending onto
lateral surface and then posteriorly to linea impressa,
and into mesial surface and then posteriorly, almost
reaching linea impressa; dorsal shoulder not overhang-
ing, rounded, sloping smoothly into transverse groove;
ventral margin with deep, broad transverse groove,
ventral shoulder not protruding anteriorly, rounded;
dactylus slightly overreaching pollex, with stout plung-
er, latter furnished with stamen-shaped sensillae (Fig.
2A–D).

Male minor cheliped much smaller and more slen-
der than major cheliped; ischium very short; merus
rather slender, almost three times as long as wide, blunt
distodorsally, without distomesial tooth; carpus short,
cup-shaped; chela with palm slightly shorter than fin-
gers, smooth, without transverse or longitudinal grooves,
without shoulders; fingers subequal in length, slightly
gaping; dactylus not conspicuously broadened, lateral
and mesial surfaces with low longitudinal ridge, latter
without row of balaeniceps setae (Fig. 2E, F). Female
minor cheliped generally similar to male minor che-
liped; chela slightly shorter (Fig. 2G).

Second pereiopod slender; ischium and merus sub-
equal in length; carpus with five joints, their ratio ap-
proximately equal to 3.5/2.3/1/1/1.5; chela as long as
second carpal segment (Fig. 1G). Third pereiopod mod-
erately slender; ischium with small spiniform seta on
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Fig. 1. Alpheus burukovskyi sp.n.: paratype, # (cl 4.3 mm) (MNHN-IU-2014-10167) from Coiba Island, Pacific side of Panama: A —
frontal region, dorsal view; B — same, lateral view; C — telson, dorsal view; D — first article of antennular peduncle, ventromesial carina,
lateral view; E — third maxilliped, lateral view; F — same, penultimate article, mesial view; G — second pereiopod, lateral view; H —
third pereiopod, lateral view; I — fifth pereiopod, lateral view; J — second pleopod, appendices masculina and interna, ventral view; K —
uropod, dorsal view.

Рис. 1. Alpheus burukovskyi sp.n.: паратип, # (cl 4.3 mm) (MNHN-IU-2014-10167) с о. Коиба, тихоокеанское побережье Панамы:
A — фронтальный отдел, дорсальный вид; B — то же, латеральный вид; C — тельсон, дорсальный вид; D — 1-й членик стебелька
антеннул, ветромезиальный гребень, латеральный вид; E — максилипед 3-й пары, латеральный вид; F — то же, предпоследний
членик, мезиальный вид; G — переопод 2-й пары, латеральный вид;  H — переопод 3-ей пары, латеральный вид; I — переопод 5-ой
пары, латеральный вид; J — плеопод 2-ой пары, отростки мужской и внутренний, вентральный вид; K — уропод, дорсальный вид.
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Fig. 2. Alpheus burukovskyi sp.n.: paratypes, # (cl 4.3 mm) (MNHN-IU-2014-10167) [A–F] and ovigerous $ (cl 4.9 mm) (MNHN-
IU-2014-10168) [G] from Coiba Island, Pacific side of Panama: A — left (major) cheliped, lateral view; B — left (major) chela, lateral
view; C — same, mesial view; D — same, fingers opened, lateral view; E — right (minor) cheliped, lateral view; F — right (minor) chela,
mesial view; G — same, mesial view.

Рис. 2. Alpheus burukovskyi sp.n.: паратипы, # (cl 4.3 mm) (MNHN-IU-2014-10167) [A–F] и яйценосная $ (cl 4.9 mm) (MNHN-
IU-2014-10168) [G] с о. Коиба, тихоокеанское побережье Панамы: A — левая (большая) хелипеда, латеральный вид; B — левая
(большая) клешня, латеральный вид; C — то же, мезиальный вид; D — то же, пальцы клешни раскрыты, латеральный вид; E —
правая (малая) хелипеда, латеральный вид; F — правая (малая) клешня, мезиальный вид; G — то же, мезиальный вид.

ventrolateral surface; merus about four times as long as
wide, slightly inflated, unarmed; carpus about half length
of merus, much more slender, unarmed; propodus sig-
nificantly longer than carpus but shorter than merus,
ventral margin with irregularly inserted, stout spiniform
setae, including two near dactylar base; dactylus about
half length of propodus, fairly slender, conical, simple
(Fig. 1H). Fourth pereiopod generally similar to third,
slightly more slender. Fifth pereiopod much more slen-
der than third and fourth; ischium unarmed; merus not
inflated, about six times as long as wide; carpus 0.8
length of merus; propodus with setal rows on ventrolat-
eral surface, starting from about half-length of article

and increasing in length distally, and with few spiniform
setae on ventromesial surface; dactylus conical, simple,
more curved than that of third pereiopod (Fig. 1I).

Male second pleopod with appendix masculina
shorter than appendix interna, with stiff setae apically
and along distal margins (Fig. 1J). Uropod with lateral
lobe of protopod ending in acute point; exopod and
endopod broad, rounded distally; diaeresis of exopod
slightly sinuous, lateral portion with broadly subtrian-
gular lobe adjacent to stout distolateral spiniform seta
(Fig. 1K).

COLOURATION. Uniform reddish, due to numer-
ous small red chromatophores more or less evenly scat-
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tered over body, tail fan, antennular and antennal pe-
duncles, and second to fifth pereiopods; major and
minor chelae orange-red mesially (Fig. 3).

ETYMOLOGY. It is a great honour and pleasure
for us to name this species after our dear colleague and
friend, Dr. Rudolf N. Burukovsky (Kaliningrad State
University), for his numerous carcinological contribu-
tions, and also for his participation to the examination
committee of the first author’s PhD thesis, in 2001.

TYPE LOCALITY. Bahía de Santa Cruz, Isla Coi-
ba (Coiba Island), Panama.

DISTRIBUTION. Presently known only from Coi-
ba Island and Azuero Peninsula, on the Pacific side of
Panama.

ECOLOGY. All type specimens were collected by
sieving muddy water under large rocks partly submerged
in mud, in a shallow bay near the entrance of an estuary
fringed by some mangroves. The non-type specimen
was collected by hand, under a large rock in mud, near
the mouth of a small river, with some scattered man-
grove trees.

REMARKS. Alpheus burukovskyi sp.n. belongs to
the morphologically and ecologically heterogeneous A.
edwardsii species group, which is characterised essen-
tially by the unarmed rounded orbital hoods (with one
possible exception) and the presence of two transverse
grooves or notches on the major chela palm, a usually
well-developed dorsal groove, always extending poste-
riorly on the mesial face, and a variously developed
ventral groove [Anker et al., 2009]. Among the Ameri-
can species of the A. edwardsii group, A. burukovskyi

sp.n. is the only species possessing the following com-
bination of morphological characters: (1) rostral carina
low, posteriorly not widening, very short, not extend-
ing beyond half length of cornea; (2) second article of
the antennular peduncle only slightly (~1.2 times) longer
than wide; (3) third maxilliped with slender, not broad-
ened antepenultimate article, and with penultimate arti-
cle ventromesially furnished with long, noticeably thick-
ened setae; (4) distomesial margin of the cheliped merus
unarmed; (5) minor chela of both sexes with a weak
longitudinal ridge on the dactylus, but without balaen-
iceps setae; (6) ischium of the third and fourth pereio-
pods armed with a small spiniform seta; (7) merus of
the third and fourth pereiopods unarmed distoventral-
ly; (8) dactylus of the third to fifth pereiopods non-
spatulate, subconical.

Alpheus burukovskyi sp.n. has a poorly marked,
longitudinal ridge on the dactylus of the male minor
chela; however, this ridge is not furnished with a row
of balaeniceps setae. The non-balaeniceps minor chela
is a feature shared with many other eastern Pacific and
Atlantic species of the genus Alpheus. The new species
can be separated from all of them by at least two very
obvious morphological characters, e.g., from A. estu-
ariensis Christoffersen, 1984 (WA), A. colombiensis
Wicksten, 1988 and A. latus Kim et Abele, 1988 (both
EP) by the anteriorly non-angular dactylus of the major
chela and the third to fifth pereiopods with conical,
non-spatulate dactyli; from A. colombiensis also by the
unarmed pleopodal protopods; from A. latus also by
the more slender antepenultimate article of the third

Fig. 3. Alpheus burukovskyi sp.n.: paratype, ovigerous $ (cl 4.9 mm) (MNHN-IU-2014-10168) from Coiba Island, Pacific side of
Panama, dorsal view in life. Photographer: A. Anker.

Рис. 3. Alpheus burukovskyi sp.n.: паратип, яйценосная $ (cl 4.9 мм) (MNHN-IU-2014-10168) с о. Коиба, тихоокеанское
побережье Панамы, дорсальный вид, прижизненная окраска. Фотограф: А. Анкер.
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maxilliped; from A. nuttingi (Schmitt, 1924) (WA), A.
galapagensis Sivertsen, 1933 and A. millsae Anker,
Hurt et Knowlton, 2007 (both EP), by the much shorter
and weaker rostral carina, and the more slender major
and minor chelae; from A. holthuisi Ribeiro, 1964 (EA)
by the much shorter distolateral tooth of the scaphocer-
ite, the noticeably shorter second article of the anten-
nular peduncle, and the distomesially unarmed che-
liped merus; from all members of the A. armillatus H.
Milne-Edwards, 1837 species complex (WA+EP) and
A. viridari (Armstrong, 1949) (WA) by the shorter
rostrum, continued by a low, short carina (vs. with
posteriorly flattened, usually abruptly delimited pos-
trostral area in A. armillatus and related species or with
a strong carina in A. viridari), the distomesially un-
armed cheliped merus, and the shorter stylocerite, not
reaching the distal margin of the first article of the
antennular peduncle; from A. pacificus Dana, 1852 (s.
lat.) (EP+IWP) by the non-protruding ventral shoulder
of the major chela and the much shorter, less setose
fingers of the minor chela; from A. mazatlanicus Wick-
sten, 1983 (EP) by the much shorter minor cheliped
fingers and the anteriorly non-protruding orbital hoods;
from A. chacei Carvacho, 1979 (WA) and A. antepaen-
ultimus Kim et Abele, 1988 (EP) by the non-spatulate
dactyli of the third to fifth pereiopods and the non-
broadened antepenultimate article of the third maxil-
liped; and from A. schmitti Chace, 1972 (WA) and A.
umbo Kim et Abele, 1988 (EP) by the well-developed
scaphocerite blade, the third pereiopod with a distome-
sially unarmed merus, and the proportions of the major
and minor chelae [cf. Hendrix, 1971; Chace, 1972;
Carvacho, 1979; Kim, Abele, 1988; Anker et al., 2007b;
Mathews, Anker, 2009; Anker, 2012].

Alpheus burukovskyi sp.n. can be easily separated
from all the remaining eastern Pacific and Atlantic
species of the A. edwardsii group, which are all charac-
terised by the presence of balaeniceps setae on the
male minor chela: A. heterochaelis Say, 1818, A. petro-
nioi Almeida, Terossi et Mantelatto, 2014 (both WA);
A. pontederiae de Rochebrune, 1883, A. buckupi Almei-
da, Terossi, Araújo-Silva et Mantelatto, 2013, and A.
intrinsecus Spence Bate, 1888 (all WA+EA), A. cali-
forniensis Holmes, 1900, A. lacertosus Kim et Abele,
1988, A. distinctus Kim et Abele, 1988, A. villus Kim
et Abele, 1988, and A. firmus Kim et Abele, 1988 (all
EP) [cf. Crosnier, Forest, 1966; Christoffersen, 1984;
Kim, Abele, 1988; Almeida et al., 2013, 2014].

Among all the above-listed taxa, Alpheus villus
appears to share most morphological characters with
A. burukovskyi sp.n. and may indeed be closely related
to it. The two most important differences between these
two species are the development of the balaeniceps
ridge on the male minor chela (poorly marked, without
setae in A. burukovskyi sp.n. vs. well-developed, with
balaeniceps setae in A. villus) and the armature of the
ischium of the third and fourth pereiopods (with a
small spiniform seta in A. burukovskyi sp.n. vs. un-
armed in A. villus). Most importantly, A. burukovskyi
sp.n. shares with A. villus the presence of unusually

thickened setae on the ventromesial side of the penulti-
mate article of the third maxilliped. However, in A.
burukovskyi sp.n., these setae are limited to the distal
part of the article and are long and almost spiniform
(Fig. 1F), whilst in A. villus, they are shorter, more
dense, and occupy almost the entire ventromesial sur-
face [cf. Kim, Abele, 1988: fig. 34d].

Alpheus spinicaudus Lockington, 1878, described
very poorly and without illustrations by Lockington
[1878], was assigned to the A. edwardsii group by Kim
and Abele [1988] based on Lockington’s brief descrip-
tion of the major cheliped. Alpheus burukovskyi sp.n.
differs from A. spinicaudus by at least three features:
(1) major cheliped dactylus articulated vertically or
mesio-laterally (vs. obliquely in A. spinicaudatus); (2)
minor chela with fingers subequal to palm (vs. half-
length of palm in A. spinicaudatus); and (3) second
pereiopod with first carpal joint longer than second (vs.
second two-thirds longer than first in A. spinicauda-
tus). Alpheus burukovskyi sp.n. shows no particularly
close affinities to any of the Indo-West Pacific mem-
bers of the A. edwardsii group [e.g., Coutière, 1905,
1908; De Man, 1911; Banner, 1953; Banner, Banner,
1966, 1982, 1983; Chace, 1988; Anker, 2001, 2010].

Alpheus burukovskyi sp.n. may be the only uniform-
ly reddish coloured species of the A. edwardsii group in
the eastern Pacific and Atlantic [see Anker et al., 2007b
for colour patterns of A. nuttingi, A. galapagensis and A.
millsae; Mathews, Anker, 2009,  and Anker, 2012 for
species of the A. armillatus complex and A. viridari;
Almeida et al., 2013, 2014 for A. buckupi and A. petro-
nioi; Soledade, Almeida, 2013 for A. estuariensis, A.
chacei and A. intrinsecus; Jensen, 1995 for A. californ-
iensis; Debelius, 2001 for A. holthuisi; A. Anker, pers.
observations for all remaining taxa, except for A. vil-
lus, for which the colour pattern is unknown].

Alpheus zarenkovi sp.n.
Figs 4–6.

TYPE MATERIAL. Holotype: # (cl 5.7 mm), MNHN-IU-
2014-10169, Pacific side of Panama, Coiba Island, northwestern
coast, Bahía de Santa Cruz, estuarine mudflat, under rocks in mud,
coll. A. Anker et al., 21.03.2007 [fcn. 07-142A]. Paratypes: all
same collection data as for holotype: 1 ov. $ (cl 5.2 mm), MNHN-
IU-2014-10170, [fcn. 07-142B]; 1 ov. $ (cl 5.0 mm), (OUMNH.ZC.
2015-01-095),  [fcn. 07-149].

DESCRIPTION. Small-sized species (cl of largest
specimen 5.7 mm) of Alpheus edwardsii group. Ros-
trum short, not reaching mid-length of first article of
antennular peduncle, conical, subacute distally; rostral
carina feebly developed, extending to level of eye base,
slightly widening posteriorly; adrostral furrows very
shallow; orbital hoods moderately swollen, rounded,
unarmed (Fig. 4A, B). Pterygostomial angle rounded
(Fig. 4B); cardiac notch well-developed.

Abdominal somites with ventrally rounded pleura.
Telson relatively broad, subrectangular, about twice as
long as wide, with slightly convex lateral margins,
latter tapering distally; dorsal surface with two pairs of
stout spiniform setae both distinctly removed from lat-
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Fig. 4. Alpheus zarenkovi sp.n.: holotype, # (cl 5.7 mm) (MNHN-IU-2014-10169) from Coiba Island, Pacific side of Panama: A —
frontal region, dorsal view; B — same, lateral view; C — telson, dorsal view; D — first article of antennular peduncle, ventromesial carina,
lateral view; E — third maxilliped, lateral view; F — second pereiopod, lateral view; G — third pereiopod, lateral view; H — fifth
pereiopod, lateral view; I — second pleopod, appendices masculina and interna, ventral view; J — right uropod, dorsal view; K — left
uropod, distolateral spiniform seta, dorsal view.

Рис. 4. Alpheus zarenkovi sp.n.: голотип, # (cl 5.7 mm) (MNHN-IU-2014-10169) с о. Коиба, тихоокеанское побережье Панамы:
A — фронтальный отдел, дорсальный вид; B — то же, латеральный вид; C — тельсон, дорсальный вид; D — 1-й членик стебелька
антеннул, вентромезиальный гребень, латеральный вид; E — максилипед 3-й пары, латеральный вид; F — переопод 2-й пары,
латеральный вид; G — переопод 3-й пары, латеральный вид; H — переопод 5-й пары, латеральный вид; I — плеопод 2-й пары,
отростки мужской и внутренний, вентральный вид; J — правый уропод, дорсальный вид; K — левый уропод, дистолатеральные
шиповидные щетинки, дорсальный вид.

eral margins, first pair situated distinctly anterior to
telson mid-length, second pair situated at about 0.6–
0.7 of telson length; posterior margin broadly rounded,
each posterolateral angle with pair of small spiniform
setae, lateral much shorter than mesial, margin be-

tween mesial spiniform setae with row of minute spini-
form setae (Fig. 4C).

Antennular peduncle with second article short, about
1.7 times as long as wide; stylocerite not reaching
distal margin of first article, with acute tip; mesioven-
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Fig. 5. Alpheus zarenkovi sp.n.: holotype, # (cl 5.7 mm) (MNHN-IU-2014-10169) [A–E] and paratype, ovigerous $ (cl 5.2 mm)
(OUMNH.ZC. 2015-01-095) [F] from Coiba Island, Pacific side of Panama: A — right (major) cheliped, lateral view; B — right (major)
chela, mesial view; C — same, fingers opened, lateral view; D — left (minor) cheliped, lateral view; E — left (minor) chela, mesial view;
F — same, mesial view.

Рис. 5. Alpheus zarenkovi sp.n.: голотип, # (cl 5.7 мм) (MNHN-IU-2014-10169) [A–E] паратип, яйценосная $ (cl 5.2 mm)
(OUMNH.ZC. 2015-01-095) [F] с о. Коиба, тихоокеанское побережье Панамы: A — правая (большая) хелипеда, латеральный вид;
B — правая (большая) клешня, мезиальный вид; C — то же, пальцы клешни раскрыты; латеральный вид; D — левая (меньшая)
хелипела, латеральный вид; E — левая (меньшая) клешня, мезиальный вид; F — то же, мезиальный вид.

tral carina with low, very broad, triangular tooth, with-
out anterior point (Fig. 4A, B, D). Antenna with basic-
erite bearing sharp distoventral tooth; scaphocerite rel-
atively long, with almost unnoticeably concave lateral
margin and well-developed blade, latter not overreach-
ing strong distolateral tooth; carpocerite reaching dis-
tinctly beyond scaphocerite and also exceeding end of
antennular peduncle (Fig. 4A, B).

Mouthparts typical for genus in external observa-
tion. Third maxilliped slender, pediform; coxa with
distally subacute lateral plate; antepenultimate article

slightly flattened ventrolaterally; penultimate article
about twice as long as wide, mesioventral surface with-
out particularly thickened setae; ultimate article with
rows of short serrulate setae and very long simple setae
distally, without spiniform setae; arthrobranch well de-
veloped (Fig. 4E).

Major cheliped similar in both sexes, typically larg-
er and with slightly different proportions in males;
ischium very short, merus moderately stout, about 2.4
times as long as wide, blunt distodorsally, without dis-
tomesial tooth; carpus very short, cup-shaped; chela
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with palm about 1.6 times as long as fingers, distodor-
sal margin with broad transverse groove extending onto
lateral surface and then posteriorly beyond linea im-
pressa, and into mesial surface and then posteriorly,
almost reaching linea impressa; dorsal shoulder not
overhanging, rounded, sloping smoothly into transverse
groove; ventral margin with deep, broad transverse
groove, ventral shoulder not protruding anteriorly,
rounded; dactylus slightly overreaching pollex, with
stout, broad plunger, latter furnished with stamen-shaped
sensillae (Fig. 5A–C).

Male minor cheliped much smaller and slightly less
robust than major cheliped; ischium very short; merus
rather stout, about 2.6 times as long as wide, blunt
distodorsally, without distomesial tooth; carpus short,
cup-shaped; chela with palm subequal to fingers,
smooth, without transverse or longitudinal grooves,
without shoulders; fingers subequal in length; dactylus
slightly broadened laterally, lateral and mesial surfaces
with longitudinal ridge furnished with thick balaen-
iceps setae (Fig. 5D, E). Female minor cheliped with
ischium, merus and carpus similar to those of male
minor cheliped; chela with fingers longer than palm,
simple, without balaeniceps setae (Fig. 5F).

Second pereiopod slender; ischium and merus sub-
equal in length; carpus with five joints, their ratio ap-
proximately equal to 3/2.7/1/1/1.5; chela as long as
second carpal segment (Fig. 4F). Third pereiopod mod-
erately slender; ischium without spiniform seta on
ventrolateral surface; merus about four times as long as
wide, slightly inflated, unarmed; carpus about half length
of merus, much more slender, unarmed; propodus sig-
nificantly longer than carpus but shorter than merus,
ventral margin with irregularly inserted, stout spini-
form setae, including two near dactylar base; dactylus
about half length of propodus, fairly slender, conical,
simple (Fig. 4G). Fourth pereiopod generally similar to
third, slightly more slender. Fifth pereiopod much more
slender than third and fourth; ischium unarmed; merus
not inflated, about 5.5 times as long as wide; carpus 0.9
length of merus; propodus with setal rows on ventrolat-
eral surface, starting from about half-length of article
and increasing in length distally, and with several spin-
iform setae on ventromesial surface; dactylus conical,
simple, slightly shorter and more curved than that of
third pereiopod (Fig. 4H).

Male second pleopod with appendix masculina much
shorter than appendix interna, with stiff setae apically
(Fig. 4I). Uropod with lateral lobe of protopod ending
in acute point; exopod and endopod broad, rounded
distally; diaeresis of exopod slightly sinuous, lateral
portion with broadly subtriangular lobe adjacent to
stout distolateral spiniform seta, aberrantly with two
spiniform setae (Fig. 4J, K).

COLOURATION. Carapace uniform reddish brown
to bluish or greenish grey; abdomen pale yellow-grey
with broad transverse bands of brown or greenish grey;
antennular and antennal peduncles reddish-brownish to
reddish green; chelipeds orange brown to dark olive-
brown mesially; second to fifth pereiopods reddish;

telson dark brown or grey, uropod with darker greyish
brown endopod and paler reddish exopod (Fig. 6).

ETYMOLOGY. It is a great honour for us to name
this new species after Dr. Nikolai A. Zarenkov (M.V.
Lomonosov Moscow State University) for his impor-
tant contribution to the taxonomic knowledge of deca-
pod crustaceans.

TYPE LOCALITY. Bahía de Santa Cruz, Isla Coi-
ba (Coiba Island), Panama.

DISTRIBUTION. Presently known only from the
type locality on Coiba Island, on the Pacific side of
Panama.

ECOLOGY. All specimens were collected by siev-
ing muddy water under large rocks, partly immerged in
mud, in a shallow bay near the entrance of an estuary,
not far from mangroves.

REMARKS. Alpheus zarenkovi sp.n., like the pre-
vious species, belongs to the A. edwardsii species group.
Among the American members of this group, A. zaren-
kovi sp.n. is characterised by the combination of the
following morphological features: (1) rostral carina
low, posteriorly widening, short, not extending beyond
level of eye base; (2) second article of the antennular
peduncle distinctly longer than wide; (3) third maxil-
liped with slender, not particularly broadened antepen-
ultimate article, and without noticeably thickened or
villiform setae on the penultimate article; (4) distome-
sial margin of the cheliped merus unarmed; (5) minor
chela of males with balaeniceps setae on dactylus, sim-
ple in females; (6) ischium of the third and fourth
pereiopods unarmed; (7) merus of the third and fourth
pereiopods unarmed distoventrally; (8) dactylus of the
third to fifth pereiopods non-spatulate, subconical. The
features (4), (7) and (8) are shared with A. burukovskyi
sp.n., the two species differing in the features (1), (2),
(3), (5), and (6) (see above). In life, A. burukovskyi
sp.n. and A. zarenkovi sp.n. can be easily told apart by
their colour patterns (cf. Figs. 3, 6).

Only a few other American species of the A. ed-
wardsii group are characterised by the cheliped merus
unarmed distomesially; the male minor chela bearing a
ridge with balaeniceps setae; and the third to fifth
pereiopods with a non-spatulate, subconical dactylus
(features (3), (4) and (7) above, respectively). These
species are A. heterochaelis and A. petronioi (both
WA), A. californiensis, A. lacertosus, A. distinctus, A.
firmus and A. villus (all EP). Among these species, A.
heterochaelis, A. petronioi and A. villus may be more
closely related to A. zarenkovi sp.n. based on the over-
all morphological similarity.

Alpheus zarenkovi sp.n. differs from A. heterochae-
lis and A. petronioi by the unarmed ischium of the third
and fourth pereiopods (vs. armed with a small spini-
form seta in A. heterochaelis and A. petronioi); from A.
heterochaelis also by the shorter second article of the
antennular peduncle (about 1.6 times as long as wide in
A. zarenkovi sp.n. vs. almost twice as long as wide in A.
heterochaelis); and from A. petronioi also by the pro-
portions of the carpal articles of the second pereiopod,
with the first article noticeably longer than the second
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Fig. 6. Alpheus zarenkovi sp.n.: holotype, male (cl 5.7 mm) (MNHN-IU-2014-10169) [above] and paratype, ovigerous female (cl 5.2
mm) (MNHN-IU-2014-10170) [below] from Coiba Island, Pacific side of Panama, dorsal views in life. Photographer: A. Anker.

Рис. 6. Alpheus zarenkovi sp.n.: голотип, самец (cl 5.7 мм) (MNHN-IU-2014-10169) [верхнее фото] и паратип, яйценосная самка
(cl 5.2 mm) (MNHN-IU-2014-10170) [нижнее фото] с о. Коиба, тихоокеанское побережье Панамы, дорсальный вид. Фотограф: А.
Анкер.

in A. zarenkovi sp.n. (vs. subequal to the second in A.
petronioi) [cf. Hendrix, 1971; Almeida et al., 2014].
The new species can be easily separated from A. cali-
forniensis, A. lacertosus and A. distinctus by the less
defined, gradually sloping dorsal shoulder of the major
chela (vs. almost perpendicularly sloping in A. cali-
forniensis, A. lacertosus and A. distinctus); the absence
of a ventral shoulder in the male minor chela (very
obvious in A. californiensis, A. lacertosus and A. dis-
tinctus); the unarmed ischium of the third and fourth
pereiopods (vs. armed with a stout spiniform seta in A.
californiensis, A. lacertosus and A. distinctus); and
from A. californiensis also by the smoothly flattening
postrostral area (vs. much more sharply delimited in A.
californiensis) [cf. Kim, Abele, 1988]. The three most
obvious differences between A. zarenkovi sp.n. and A.
firmus are the dactylus of the male minor chela (lateral-
ly not expanded in A. zarenkovi sp.n. vs. greatly ex-
panded in A. firmus); the armature of the ischium of the
third and fourth pereiopods (unarmed in A. zarenkovi
sp.n. vs. armed with a small spiniform seta in A. fir-

mus); and the length of the penultimate article of the
third maxilliped (hardly twice as long as wide in A.
zarenkovi sp.n. vs. more than three times as long as
wide in A. firmus) [cf. Kim, Abele, 1988]. Alpheus
zarenkovi sp.n. may be separated from A. villus by the
absence of a dense field of thickened setae on the
penultimate article of the third maxilliped (present in
A. villus); the absence of ventral shoulder on the male
minor chela (present, although very slight, in A. villus);
the broader and ventrally less protruding ventromesial
carina of the first article of the antennular peduncle;
and the shorter second article of the antennular pedun-
cle (about 1.6 times as long as wide in A. zarenkovi
sp.n. vs. almost twice as long as wide in A. villus).

All other American or amphi-Atlantic species of the
Alpheus edwardsii group differ in at least three obvious
morphological characters from A. zarenkovi sp.n., such
as the merus distomesially armed with a stout sharp
tooth (e.g., A. buckupi, A. armillatus and A. nuttingi
species complexes, A. holthuisi, A. intrinsecus); the male
minor chela without balaeniceps setae (e.g., A. armilla-
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tus and A. nuttingi species complexes, A. viridari, A.
mazatlanicus, A. pacificus, A. colombiensis, A. estuar-
iensis); the dactyli of the third to fifth pereiopod distinct-
ly broadened, subspatulate (e.g., A. colombiensis, A.
estuariensis, A. latus, A. pontederiae); the antepenulti-
mate article of the third maxilliped distinctly broadened,
operculate (A. chacei, A. antepaenultimus); the mesial
margin of orbital hoods with strong sharp teeth (A. in-
trinsecus); the dorsal and ventral shoulders of the major
chela acutely projecting (A. intrinsecus); the merus of
the third pereiopod armed with a distomesial tooth (A.
intrinsecus, A. schmitti, A. umbo). Many of them also
differ from A. zarenkovi sp.n. in the colour pattern (see
above for references) and ecology.

The poorly described Alpheus spinicaudus Lock-
ington, 1878 is distinguishable from A. zarenkovi sp.n.
by the same features as A. burukovskyi sp.n. (see above).
Alpheus zarenkovi sp.n. is also morphologically simi-
lar to several Indo-West Pacific species, e.g., those
related to the A. lobidens De Haan, 1849 species com-
plex. However, all of them possess minor chelipeds
with a better developed balaeniceps condition in males;
the distomesial margin of the cheliped merus is pro-
duced into a sharp tooth; and the ischium of the third
and fourth pereiopods is typically armed with a stout
spiniform seta [see Banner, Banner, 1982; Chace, 1988
and references therein].
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