
26 April 2005 

PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 
118(1): 199-208. 2005. 

New records for the axiid shrimp Eutrichocheles modestus (Herbst, 
1796) with discussion on the genera Eutrichocheles Wood-Mason, 

1876 and Paraxiopsis de Man, 1905 (Crustacea: 
Decapoda: Thalassinidea) 

Nguyen Ngoc-Ho, Feng-Jiau Lin and Tin-Yam Chan* 

(NNH) Museum national d'Histoire naturelle, Departement Milieux et Peuplements aquatiques, 
61 rue Buffon, F-75231 Paris cedex 05, France; 

(FJL) Graduate School of Environmental Biology and Fisheries Science, 
National Taiwan Ocean University, Keelung 202, Taiwan, R.O.C.; 

(TYC) Institute of Marine Biology, National Taiwan Ocean University, Keelung 202, 
Taiwan, R.O.C., e-mail: tychan@mail.ntou.cdu.tw 

Abstract.—New material discovered for the rare species Eutrichocheles mo
destus allows a detailed study and a comparison with its closely related con
gener, E. crosnieri Ngoc-Ho, 1998. The taxonomic status of Eutrichocheles 
Wood-Mason, 1876 and Paraxiopsis de Man, 1905 is discussed. The separation 
of the two, as proposed by Kensley (1996a), is accepted. 

Eutrichocheles modestus (Herbst) was 
described in 1796, and in the intervening 
208 years only twelve specimens, all males, 
have been recorded. These records, along 
with the complicated synonymy (as E. mo
destus, Astacus scaber Fabricius, 1798, and 
Axius biserratus von Martens, 1868) were 
summarized by Holthuis (1986). Since then, 
Ngoc-Ho (1998) described Eutrichocheles 
crosnieri from Vietnam based on a single 
holotype female, and examined males of E. 
modestus from Penang and Singapore 
(Ngoc-Ho 1998:374). 

New material of both male and female 
Eutrichocheles modestus from Thailand and 
Malaysia was examined for this study. It 
allows a comparison of this species with E. 
crosnieri Ngoc-Ho, 1998 and confirms the 
validity of the latter species. A discussion 
on the separation of Eutrichocheles Wood-
Mason, 1876 and Paraxiopsis de Man, 
1905, as proposed by Kensley (1996a), is 
presented. Further observations are made 
on the morphology and colour pattern of 
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what is a widely distributed, if rarely col
lected, species in Southeast Asia. 

The measurements given in the descrip
tion are the carapace length (cl.) measured 
from the tip of the rostrum to the posterior 
border of the carapace and the total length 
(tl.) measured from the tip of the rostrum 
to the posterior border of the telson. The 
material examined comes from the Zoolog
ical Reference Collection, Singapore 
(ZRC), the Rijksmuseum van Natuurlijke 
Historic, Leiden (RMNH), and the Museum 
National d'Histoire Naturelle, Paris 
(MNHN). 

This study was originally started in col
laboration with the late Brian Kensley. His 
untimely demise, however, meant that he 
could not complete the work with us. Nev
ertheless, his initial role was an important 
one, for which we are most grateful. 

Family Axiidae 
Genus Eutrichocheles Wood-Mason, 1876 

Eutrichocheles Wood-Mason, 1876:231.— 
de Man, 1916:96.—Bouvier, 1917:14.— 
Balss, 1933:87.—Chopra, 1933:277.— 
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Holthuis, 1946:71.—Balss, 1957:1580.— 
de Saint Laurent, 1979:32 (footnote).— 
Sakai & de Saint Laurent, 1989:3, 5 1 . — 
Poore, 1994:97.—Kensley, 1996a:710. 

Diagnosis.—Rostrum triangular with 
pointed tip oveireaching eyes; lateral rostral 
border continuous posteriorly with lateral 
carina of gastric region of carapace. Gastric 
region slightly convex in median part, lat
eral and submedian carinae with spines. 
Cervical groove well defined, anterolateral 
border of carapace with one or two spines. 
Telson longer than wide, dorsal surface 
with paired oblique carina bearing spines, 
posterior border often with median notch 
and median spine. 

Eyestalk globulous, corneas pigmented. 
Antennal peduncle with acicle reduced to 
bifid or trifid scale. Maxilla bearing a long 
seta on scaphognathite. Pereopods 1 sube-
qual, similar; fingers distinctly longer than 
propodal palm, latter with spine or spinules 
on upper margin; chelae with a gap and a 
digitiform tubercle on the cutting edge of 
the fixed finger, pronouced in male. 

Single epipod on maxillipeds 1-3 and pe
reopods 1-4. Paired arthrobranch on max-
illiped 3 and pereopods 1-4. 

Male pleopod 1 as small stubby article 
without flagellum, female pleopod 1 pres
ent, uniramous, with basal article and distal 
flagellum. Male pleopod 2 with appendix 
masculina; inale and female pleopod 2-5 
lacking appendix interna. Uropodal exopod 
with suture. 

Remarks.—The genus Eiitrichocheles 
was established by Wood-Mason in 1876 to 
include the species Cancer niodestus 
Herbst, 1796, and was placed by its author 
in the Astacidea Nephropidae (see Holthuis 
1986:251). Stebbing (1893), de Man 
(1916), and Bouvier (1917) shared this 
view, while Balss (1933), Chopra (1933), 
but more recent authors (e.g., Holthuis 
1946, Sakai & de Saint Laurent 1989, 
Poore 1994) consider this genus as a mem
ber of the Axiidae. 

Paraxiopsis de Man, 1905, was created 

as a subgenus of Axiopsis for those species 
that are characterized by the anterior cara
pace sloping anteroventrally to the rostrum 
and that bear a small antennal stylocerite 
(article 2) and acicle (de Man 1925:101). 
Axiopsis (Paraxiopsis) brocki de Man, 
1888, was designated as the type .species. 
Species of Paraxiopsis. however, differ 
from those of Axiopsis (s.s.) by the small 
acicle which is also bifurcate; a further dif
ference, as quoted by Kensley (1996:710), 
lies in the absence of an appendix interna 
on the pleopods. In Axiopsis (s.s.), an ap
pendix interna is present on pleopods 2-5 
and the antennal acicle is elongate. 

On the basis of the small, bifurcate an
tennal acicle and the morphology of the tel
son with oblique carinae bearing spines. Sa
kai & de Saint Laurent (1989:51) regarded 
Paraxiopsis de Man as a junior synonym of 
Eutrichocheles Wood-Mason but Kensley 
(1996a) separated the two and reinstated 
Paraxiopsis as a full genus. Except for Eu
trichocheles niodestus. he assigned to Par
axiopsis all other Indo-Pacific species pre
viously placed in Eutrichocheles by Sakai 
& de Saint Laurent (1989). Eutrichocheles 
niodestus (Herbst) and Paraxiopsis brocki 
(de Man) were compared as the represen
tatives of the two genera (Kensley 1996a: 
711) with the following differences cited: 
I) a postdorsal median carina present in Eu
trichocheles, absent in Paraxiopsis; 2) the 
chelae of PI with a wide gape and a strong 
digitiform tubercle on the propodal cutting 
edge in Eutrichocheles. not in Paraxiopsis; 
3) the telson with a distinct median notch 
in the posterior margin in Eutrichocheles, 
not in Paraxiopsis; 4) specimens of Eutri
chocheles are much larger (cl. 20-30 mm, 
tl. 73-80 mm) than those of Paraxiopsis (cl. 
5-12 mm, tl. 20-30 mm). 

It can be noted that to date only males of 
Eutrichocheles modestus have been de
scribed and figured. Examination of fe
males of E. modestus in this work together 
with the female holotype of Eutrichocheles 
crosnieri Ngoc-Ho, 1998, reveals that the 
first two characteristics presented by Kens-
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ley for Eutrichocheles must be slightly al
tered: 1) the post cervical dorsal median ca
rina is actually a specific character for E. 
modestus; it is nearly absent in E. crosnieri 
(at least in the female); 2) a wide gape in 
the chelae of pereopod 1 and a strong tu
bercle on the propodal cutting edge are 
present in males only. 

The other differences mentioned by 
Kensley (1996a), however, are valid: the 
median notch on the telson is pronounced 
in Eutrichocheles, not in Paraxiopsis 
(though sometimes present) and the differ
ence in size especially is obvious between 
members of the two genera. The three ad
ditional species of Paraxiopsis described re-
cendy from Guam (Kensley, 2003:372), 
also included small specimens (cl. 7.5-11.5 
mm). It can be added that the fingers of the 
PI chelae are longer than the palm in Eu
trichocheles, but generally shorter than the 
palm (with variations) in Paraxiopsis. 

Yet a detailed study of the new material 
of Eutrichocheles modestus reveals many 
similarities between the two genera, with 
particular emphasis on the rostrum and gas
tric region, the antennal acicle and mouth 
appendages, the morphology and spinula-
tion of pereopod 1, and the absence of an 
appendix interna on the pleopods. 

This situation can be interpreted, as G. 
Poore suggests (in a reviewer's comment), 
that species of Eutrichocheles are a more 
derived clade of Paraxiopsis, leaving the 
latter paraphyletic. The separation of Eutri
chocheles from Paraxiopsis as proposed by 
Kensley (1996a) is here considered under 
this view. 

Type species.—Cancer modestus Herbst, 
1796, as designated by Wood-Mason, 1876. 

Species included.—E. modestus (Herbst, 
1796) (Indian Ocean and South China Sea), 
E. crosnieri Ngoc-Ho, 1998 (South Viet
nam). 

Eutrichocheles modestus (Herbst, 1796) 
(Figs. 1-3) 

Cancer modestus Herbst, 1796:173, pi. 43, 
fig. 2.—Latreille, 1816:35.—Stebbing, 
1893:206.—Balss, 1933:87. 

Astacus scaber Fabricius, 1798:407.— 
Bosc, 1801-1802:62.—Latreille, 1803: 
241: 1806:52.—Desmarest, 1830:41.— 
H. Milne-Edwards, 1837a:335; 1837b: 
383.—Broderip, 1 838:274.—Zimsen, 
1964:652. 

Astacus Scaber.—Lamarck, 1818:217. 
Axius biserratus von Martens, 1868:612.— 

Nobili, 1903:12.—de Saint Laurent, 
1979:32. 

Eutrichocheles modestus.—Wood-Mason, 
1876a:231; 1876b:264.—Miers. 1880: 
380.—Stebbing, 1893:206.—de Man, 
1916:96.—Bouvier, I 917:14.—Balss, 
1933:87.—Chopra, 1933:277, fig. 1, pi. 
6.—Balasubrahmanyan & Jacob, 1961: 
830, fig. I.—de Saint Laurent & Le 
Loeuff, 1979:32.—Holthuis, 1986:249.— 
Sakai & de Saint Laurent, 1989:51, 
102.—Kensley, 1996a:710.—Ngoc-Ho, 
1998:374, fig, 6C-F. 

Axiopsis (Paraxiopsis) biserrata.—de Man, 
1925a: 138, fig. 6; 1925b:7, 71. 

Material examined.—Andaman Sea, 
Thailand, Phuket fishing port, S. Chaitiam-
vong et al. coll., December 1998: 1 male, 
cl. 32 mm, tl. 82 mm, (both PI missing, P2 
present); P.K.L. Ng coll.: 1 male, cl. 33 mm, 
tl. 81 mm, (both chelipeds of PI present); 
Pichai Fish Port, Phuket, RK.L. Ng coll., 
April 1999: 1 female, cl. 33 mm, tl. 84 mm 
(all pereopods missing) (ZRC 
1999.0088).—Gulf of Thailand, S. Chai-
tiamvong don., 1980: 1 female, cl. 30 mm, 
tl. 70.5 mm (RMNH D 38354).—Ketam Is
land, Salangor, Malaysia, E.R. Alfred coll., 
2 July 1961: 1 male, cl. 29 mm, tl. 71 mm 
(RMNH D 17656).—-Singapore, fish mar
ket. Dr. Falshawn coll., January 1914: 1 fe
male, cl. 33 mm, d. 83.5 mm (MNHN Th 
1267). 

Type.—Missing (according to Balss, 
1933:87). 

Distribution.—Tranquebar, India (Herbst's 
type, according to Holthuis 1986); Porto 
Novo, South India (Balasubrahmanyan & 
Jacob 1961); Malacca, Malaysia (Wood-
Mason 1876); Arakan coast of Burma 
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(Chopra 1933); Penang, Malaysia (Ngoc-
Ho 1998), Selangor, Malaysia; Andaman 
Sea, Thailand; Singapore. 

Color pattern.—Body generally orange-
brown, lateral surfaces of carapace yellow
ish-white, abdomen with three thick (1 me
dian and 2 lateral) longitudinal white bands. 
Eyes dark brown. Pereopods 1 whitish and 
densely covered with dark brown setae, 
bearing a subdistal red spot on merus. Pe
reopods 2-5 reddish brown, with white 
rings at articulations (Fig. 3). 

Diagnosis.—Carapace with postcervical 
median carina in posterior quarter; antero
lateral border of carapace usually with spi-
nule and tubercle, or with two spinules. 
Rostrum with four or five spinules on lat
eral border; lateral carina with two large 
spines, submedian carina with five to seven 
spines, median carina unarmed except for 
tubercle at midlength. Telson bearing pair 
of oblique dorsal carinae with spines; pos
terior border with median notch and median 
spine. Antennal acicle reduced, with two 
teeth on mesial margin. Pereopods 1 sube-
qual, subsiniilar, propodal palm shorter than 
fingers with upper subdistal spine; chelae 
showing wide gape in male. 

Male pleopod 1 small, without flagellum, 
female pleopod 1 uniramous with basal ar
ticle and distal flagellum. Male pleopod 2 
with appendix masculina; male and female 
pleopod 2-5 lacking appendix interna. 

Description.—Carapace (Fig. IB) rugose 
with fine granules especially in postcervical 
region. Rostrum with pointed tip, far over
reaching eyestalks, lateral border with four 
or five spinules, continuous with lateral ca
rina, latter terminating halfway to cervical 
groove and carrying two large spines. Me
dian carina of gastric region with tubercle 
at midlength, lacking teeth; submedian ca

rina bearing five to seven spines. Cervical 
groove well defined; anterolateral border of 
carapace (Fig. lA) often with spinule and 
tubercle, rarely with two spinules; postcer
vical region carrying short median dorsal 
carina in posterior quarter. Abdominal pleu
ra 2-6 triangular ventrally (Fig. lA), pleura 
3-5 with spinule on anterior margin, often 
stronger in male than in female. Telson 
(Fig. IK) about 1.3 times as long as wide, 
bearing four spinules on lateral border, pair 
of oblique carinae dorsally each with four 
spines, longitudinal median shallow groove 
on posterior half; posterior border with me
dian notch and median spine. 

Eyestalks (Fig. IB) cylindrical, corneas 
terminal. Antennular peduncle (Fig. 2A) 
unarmed with article 1 about as long as ar
ticle 2 and 3 combined. Antennal peduncle 
(Fig. 2B) with small mesiodistal spinule on 
article 3; acicle bifid, distal tooth stronger 
than proximal. Mandible (Fig. IE) and 
maxillule (Fig. 2G) as figured. Maxilla (Fig. 
2H) endopod slender, posterior seta on sca-
phognathite. Maxilliped 1 (Fig. 2C) with 
short digitiform endopod; epipod large, bi-
iobed, tapering distally. Maxilliped 2 (Fig. 
2D) exopod overreaching distal border of 
merus, with terminal flagellum. Maxilliped 
3 (Figs. 2E, F) pediform; coxa and basis 
with lower spine; ischium bearing six to 
seven lower spinules, strong mesial ischial 
crest with five spinules and ten large spines; 
merus with seven lower spinules proximally 
and two large distal spines; carpus with 
lower subdistal and distal spine; exopod 
slightly overreaching distal border of mer
us, with flagellum. 

Pereopods 1 (Figs. IC, D) subequal, 
more slender in female, ischium with lower 
tubercles and two or three lower spines; 
merus with weak longitudinal upper crest 

Fig. L Eutrichocheles inodestiis (Herbst). A, C, female from Thailand (RMNH D 38354); B. G, I. K. female 
from Phuket. Thailand (ZRC 1999.0088); D, male from Malaysia (RMNH D 17656); E. E H. J. male from 
Singapore (MNHN Th 1267). A, lateral view; B, carapace in dorsal view; C, D, pereopod 1; E, mandible; F, 
male pleopod 1; G. female pleopod 1; H, male pleopod 2; I, female pleopod 2; J; 4th abdominal sternile in 
ventral view; K. telson and uropods. Scale line: 2 mm. 
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Fig. 2. Eutrichocheles motlestus (Herbst). A-I. male from Singapore (MNHN Th 1267). A, antennule: B, 
antenna; C. maxilliped 1; D, maxilliped 2; E, F, maxilliped 3 and mesial crest of ischium; G, maxillule. Scale 
line: 1 mm. 

carrying tubercles and two or three spines, 
four lower spines; caipus and propodus 
bearing abundant tubercles, propodus with 
upper subdistal spine, sometimes followed 
by another behind; fixed finger with large 
triangular proximal tooth, more prominent 

in male than in female, and small round 
teeth on the rest of cutting edge. Dactylus 
cutting edge with quadrate proximal tooth 
preceded by two teeth sitting side by side 
or separated by short unarmed space; rest 
of cutting edge with small round teeth. Dae-
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Fig. 3. Eiiirichocheles niodestiis (Herbst), male cl. 33 mm, tl. 81 mm, Andaman Sea, Thailand. A, lateral 
view; B. dorsal view. 



206 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 

tylus and fixed finger both with tip curving 
inward and separated by a gape which is 
more or less prominent in male (Fig. ID, 
also Ngoc-Ho, 1998: fig. 6C), inconspicu
ous in female. Pereopod 2 (Fig. 21) merus 
with two lower spines; propodus with palm 
approximately half as long as fingers. Pe
reopods 3-5 (Fig. lA) unarmed, P3—5 (Fig. 
IJ) with coxal spinules. Fourth thoracic 
sternite (Fig. IJ) with small or large lateral 
spine. 

Male pleopod 1 (Fig. IF) short, unira-
mous with slightly pointed tip. Female ple
opod 1 (Fig. IG) uniramous, biarticulated 
with basal article and indistinctly articulat
ed flagellum bearing setae. Male pleopod 2 
(Fig. IH) biramous, with appendix mascu-
lina; female pleopod 2 (Fig. II), also male 
and female pleopod 3-5 without appendix 
interna. Uropods (Fig. IK) about as long as 
telson, posterior border rounded; exopod 
with suture, two lateral spinules at distal 
half; endopod with two lateral spinules. one 
at laterodistal corner; median carina carry
ing five or six spines. 

Remarks.—One of the three male speci
mens examined (from Phuket, tl. 81 mm) is 
provided with very small gonopore on the 
third pereopod. This apparent hermaphro
ditism has also been noted in species as
signed by Kensley (1996a) to Paraxiopsis 
and in Markmaxius (Kensley 1996b), while 
all members of the family Calocarididae are 
hermaphroditic. The most closely related 
species to E. modestus is E. crosnieri Ngoc-
Ho, 1998, due firstly to their large size. 
They also share many other features (see 
Ngoc-Ho 1998:363, figs. 1-3): the mor
phology of the rostrum and anterior part of 
the carapace, the pereopods, the telson and 
uropods, and the abdominal pleura that are 
more or less triangular ventrally. The two 
were compared in Ngoc-Ho 1998 (p. 378) 
with some uncertainty as no female of E. 
modestus had been reported at that time and 
the holotype and only known specimen of 
E. crosnieri was a female. Comparison of 
the latter with females of E. modestus now 
reveals the following differences: 1) the an

terolateral border of the carapace often 
bears a spinule and tubercle in E. modestus 
(with two spinules in E. crosnieri); 2) the 
postcervical region of the carapace has a 
short median dorsal carina in the posterior 
quarter in E. modestus (absent in E. cros
nieri); 3) the abdominal pleura 3-5 carry 
an anterior spine in E. modestus (unarmed 
in E. crosnieri); 4) the antennal acicle is 
bifid in E. modestus (trifid in E. crosnieri); 
5) the 4th thoracic sternite is armed with a 
lateral spine in E. modestus (unarmed in E. 
crosnieri). As no male of E. crosnieri is 
available for study, nothing is known of the 
gape on the chelae of its pereopod 1. 

The above distinguishing characters per
mit an unambiguous separation of females 
of E. modestus from E. crosnieri and con
firm the validity of the latter species. 

Acknowledgments 

We are grateful to the late Brian Kensley 
for his contribution to this work, especially 
in the literature. Special thanks are given to 
P. K. L. Ng of the National University of 
Singapore and C.H.J.M. Fransen of the 
Rijksmuseum van Natuurlijke Historic, Lei
den for providing us with the material stud
ied; the color photographs were taken by P. 
K. L. Ng. We also thank C. B. Boyko of 
the American Museum of Natural History 
for reading the manuscript; G. C. B. Poore 
of the Museum Victoria and P. C. Dwor-
schak of the Naturhistorisches Museum in 
Wien for their useful comments and sug
gestions. 

Literature Cited 

Balasubrahmanyan, K., & J. Jacob. 1961. Occurrence 
of Eutnchochele.s modestus (Herbst) in the near-
shore waters of Porto Novo South India.—Na
ture 191:830. fig. 1. 

Balss, H. 1933. Uebereinige syslematisch interessante 
indopazihsche Dekapoden.—Mitteilungen aus 
dem Zoologischen Museum in Berlin 19:85-98. 
tigs. 1-9, pi. 2. 
. 1957. Decapoda. VIII. Systematik. Part 12. //; 

H. G. Bronn. ed., Klassen und Ordnungen des 
Tierreichs, Leipzig, Band 5, Abteilung 1. 7( 12): 
1505-1672. fias. 1131-1 199. 



VOLUME 118, NUMBER 1 207 

Bosc, L, A. G. 1801-1802. Histoire naturelle des Crus-
taces, contenant leur description et leurs moeurs, 
Deterville, Paris 2:1-296. 

Bouvier, E. L. 1917. Crustaces Decapodes (Macroures 
Marcheurs) Provenant des Campagnes des 
Yachts Hirondelle et Princesse-Alice (1885-
1915).—Resultats des Campagnes scientifiques, 
Monaco: 1-140, pis. 1-11. 

Broderip. W. J. 1838. Homarus.—The Penny Cyclo
paedia, C. Knight, London 12:273-274. 

Chopra, B. 1933. Further notes on Crustacea Decapoda 
in the Indian Museum. V. On Eutrichocheles 
modestus (Herbst): Family Axiidae.—Records 
of the Indian Museum 35(2):277-281. fig. I, 
pi. 6. 

Desmarest, A. G. 1830. Manuel de I'histoire naturelle 
des Crustaces, contenant leur description et 
leurs moeurs, Librairie encyclopedique de Roret, 
Paris 2:1-306. [Second edition of Bosc 1801-
1802]. 

Edmondson, C. H. 1925. Crustacea of Tropical Central 
Pacific.—Bernice P. Bishop Museum Bulletin 
27:1-62. figs. 1-8, pis. 1, 2. 

Fabricius, J. C. 1798. Suppleraentum entomologiae 
systematicae, Proft & Storch, Hafniae: 1-572. 

Herbst, J. E W. 1796. [1782-1804] Versuch einer Na-
turgeschichte der Krabben und Krebse nebst ei
ner systematischen Beschreibung ihrer verschie-
denen Arten, 2:1-226. 

Holthuis, L. B. 1946. The Stenopodidae, Nephropsi-
dae, Scyllaridae and Palinuridae. The Decapoda 
Macrura of the Snellius Expedition. I. Biologi
cal results of the Snellius Expedition. XIV.— 
Temminckia 7:1-178, figs. 1, 2, pis. 1-11. 
. 1986. J. C. Fabricius' (1798) species of A^-

tacus, with an account of Homarus capensis 
(Herbst) and Eutrichocheles modestus (Herbst) 
(Decapoda Macrura).—Crustaceana 50(3):242-
256, fig. 1. 

Kensley, B. 1996a. The genus Paraxiopsis De Man, 
with descriptions of new species from the West
ern Atlantic (Crustacea: Decapoda: Axiidae).— 
Bulletin of Marine Science 58(3):709-729, figs. 
1-12. 
. 1996b. New thalassinidean shrimp from the 

Pacific Ocean (Crustacea: Decapoda: Axiidae 
and Calocarididae).—Bulletin of Marine Sci
ence 59(3):469-489. 
. 2003. Axioid shrimps from Guam (Crustacea, 

Decapoda, Thalassinidea).—Micronesica 3 5 -
36:359-384, figs. 1-10, pis. 1-7. 

Lamarck, J. B. P. A. de 1818. Histoire naturelle des 
animaux sans vertebres, presentant les carac-
teres generaux et particuliers de ces animaux, 
leur distribution, leurs classes, leurs families, 
leurs genres, et la citation des principales es-
peces qui s'y rapportent: precedee d'une Intro
duction offrant la Determination des caracteres 

essentiels de I'Animal, sa distinction du vegetal 
et des autres corps naturels, enfin, I'Exposition 
des Principes fondamentaux de la Zoologie, 5: 
1-612. 

Latreille, P. A. 1802-1803. Histoire naturelle, generale 
et particulier des Crustaces et des insectes. 6 :1 -
391, pis. 43-57. 
. 1806. Genera Crustaceorum et Insectorum. 

Secundum ordinem naturalem in familias dis-
posita, iconibus exemplisque plurimus explica-
ta, I:I-XVIII, 1-302, pis. 1-16. 
. 1816. Les Crustaces, les Arachnides et les In

sectes. In G. Cuvier, ed., Le regne animal dis-
tribue d'apres son organisation, pour servir de 
base a I'histoire naturelle des animaux et 
d'introduction a I'anatomie comparee, Deter
ville, Paris 3:653. 

Man, J. G. de. 1888. Bericht uber die in Indischen 
Archipel von Dr. J. Brock gesammelten Deca-
poden und Stomatopoden.—Archiv fUr Natur-
geschichte 53:215-600, pis. 7-22a. 
. 1905. Diagnoses of new species of macrurous 

decapod Crustacea from the "Siboga Expedi
tion".—Tijdschrift der Nederlandsche Dierkun-
digr Vereeniging Leiden 9(2):587-614. 
. 1916. Families Eryonidae, Palinuridae, Scyl

laridae and Nephropsidae. The Decapoda of the 
Siboga Expedition Part III.—Siboga Expeditie 
39a(2): 1-122. pis. 1, 2. 
. 1925a. Uber neue oder wenig bekannte Axi

idae.—Mitteilungen aus dem Zoologischen Mu
seum in Beriin 12:117-140. 
. 1925b. The Decapoda of the Siboga-Expedi-

tion. Part VI. The Axiidae collected by the Si-
boga-Expedition.—Siboga Expeditie 39a(5):l-
128, 10 pis. 

Martens, E. C. von. 1868. Uber einige neue Crusta-
ceen. Monatsbericht der Konigl. Akademie der 
Wissenschaften zu Beriin. 26 Nov. 1868:608-
615. 

Miers, E. J. 1880. On a collection of Crustacea from 
the Malaysian region. III. Crustacea Anomura 
and Macrura (except Penaeidea).—Annals and 
Magazine of Natural History 5(5):370-384, pis. 
13-15. 

Milne-Edwards, H. 1837a. Histoire naturelle des Crus
taces, comprenant I'anatomie, la physiologic et 
la classification de ces animaux, 2:1-532. 
. 1937b. Arachnides. Crustaces, Annelides, Cir-

ripedes. In J.B.P.A. de Lamarck, Hi.stoire natu
relle des animaux sans veilebres, presentant les 
caracteres generaux et particuliers de ces ani
maux, leur distribution, leurs classes, leurs fam
ilies, leurs genres, et la citation des principales 
especes qui s'y rapportent; precedee d'une In
troduction offrant la Determination des carac
teres essentiels de I'Animal, sa distinction du 
vegetal et des autres coips naturels, enfin. 



PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 

I'Exposition des Principes fondamentaux de la 
Zoologie (Ed. 2): 1-699. 

Ngoc-Ho, N. 1998. Le genre Eiitrichocheles Wood 
Mason. 1876 (Crustacea, Decapoda. Thalassin-
idea) en Polynesie fran^aise et au Vietnam avec 
description de deux especes nouvelles.—Zoo-
systema 20(2):363-.378, figs. 1-6. 

Nobili, G. 1903. Crostacei di Singapore.—Bollettino 
Musei di Zoologia ed Anatomia comparata della 
Universita di Torino 18(455): 1-39, fig. 1. 

Poore, G. C. B. 1994. A phylogeny of the families of 
Thalassinidea (Crustacea: Decapoda) with keys 
to families and genera.—Memoirs of the Mu
seum of Victoria 54:79-120. 

Rathbun, M. J. 1901. The Brachyura and Macrura of 
Porto Rico. U.S. Fish Commission Bulletin lor 
1900. Part 2:1-137. figs. 1-26, pi. 1. 

Rodrigues, S, de A., & B. Kensley. 1991. Eutricho-
cheles pindatyba, a new axiid shrimp (Crusta
cea: Decapoda: Thalassinidea) from Brazil.— 
Proceedings of the Biological Society of Wash
ington 104(3):556-560, figs. 1-16. 

Saint Laurent. M. De. 1979. //; M. De Saint Laurent 
& P. Le Loeuff, 1979. Campagnes de la Calypso 
au large des cotes atlantiques africaines (1956 
et 1959). 22. Crustaces Decapodes Thalassini
dea. I. Upogebiidae et Callianassidae.—Annales 
de ITnstitut oceanographique, Monaco 55 (fasc. 
suppl.):32 (footnote). 

, & R Le Loeuff. 1979. Campagnes de la Ca
lypso au large des cotes atlantiques africaines 

(1956 et 1959). 22. Crustaces Decapodes Thal
assinidea. 1. Upogebiidae et Callianassidae.— 
Annales de ITnstitut oceanographique, Monaco 
55 (fasc. .suppl.):29-101, fig. 1-28. 

Sakai. K. 1994. Eleven species of Australian Axiidae 
(Crustacea: Decapoda: Thalassinidea) with de
scription of one new genus and five new spe
cies.—The Beagle 11:175-202, figs. 1-14. 
, & M. de Saint Laurent. 1989. A check list of 

Axiidae (Decapoda, Crustacea, Thalassinidea. 
Anomura), with remarks and in addition de
scriptions of one new subfamily, eleven new 
genera and two new species.—Naturalists 3 :1 -
104. 

Stebbing. T R. R. 1893. A history of Crustacea: recent 
Malacostraca. The International Scientific Se
ries, London 74:i-xvii, 1-466, figs. 1-32, pis. 
1-19 [New York edition, 1893, D. Appleton & 
Co. is in International Scientific Series, volume 
71, with same pagination]. 

Wood-Mason, J. 1876a. On new or little known crus
taceans.—Proceedings of the Asiatic Society of 
Bengal for 1875:230-232. 
. 1876b. On the Astacus inodestus of Herbst.— 

Annals and Magazine of Natural History, Lon
don 17(4):264. 

Zimsen, E. 1964. The type material of I. C. Fabricius. 
Munksgaard, Copenhagen: 1-656, fig. 1, pis. 
1, 2. 

Associate Editor: Christopher B. Boyko 


