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A REVISION OF THE AMPHIPOD GENUS
MICRODEUTOPUS COSTA
(GAMMARIDEA : AORIDAE)

A. A. MYERS

SYNOPSIS

The systematic position of the Aoridae and the phylogenetic relationships of its members are
discussed. All the known species of Microdeutopus and one new species are described and figured,
with keys for their identification. The synonymy of each species of Microdeutopus is reviewed,
and details of their ecology and distribution are given. A catalogue of material studied in the
present work, and the location of type material, is given in the appendices.

INTRODUCTION

THE need for a revision of a number of genera in the Aoridae has long been indicated.
Enequist (1949) pointed out that there is uncertainty about the delimitation of the
species of the genera Microdeutopus and Lembos. Andersson (1954) elucidated the
relationships of Microdeutopus gryllotalpa Costa, M. anomalus (Rathke) and
M. propinquus Sars, using material collected in the Gullmarfjord and collections in
the Swedish State Museum. His findings have been substantiated in the present
work, which included studies on laboratory-reared material. Generally, however,
field workers have experienced difficulties in the identification of aorid material, as is
clear from the numbers of wrongly identified specimens that exist in many institu-
tions. The literature is so widely scattered, and the synonymy, particularly of the
European species, so confused, that a thorough revision of the synonymy and review
of the literature are needed.

During the present investigations, fresh material was examined wherever possible
together with preserved material from the British Museum and a number of other
institutions and specimens from private donors (see Appendix 1). Laboratory reared
material of M. gryllotalpa and M. anomalus was also studied.

Identification of Aoridae is frequently hindered by their fragility, specimens collec-
ted in dredge samples often being devoid of all appendages except gnathopoda,
pleopoda and uropoda. Fortunately male Microdeutopus species can readily be
identified by the structure of the gnathopoda, uropoda and telson, and by the form
of the processes which arise from the peraeon segments in the mid-ventral line.
These ventral processes have been shown to occur in all species of Microdeutopus
which have been examined for this character. The only species not examined is
M. haswelli Stebbing, which at this stage seems better not dissected since it is repre-
sented only by the single holotype specimen obtained on loan from the Australian
Museum, Sydney.

In general, the structure of the mouthparts is not a valuable taxonomic criterion,
except at a generic level and above, though in some species, certain minor differences
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94 A. A. MYERS

can be recognized as in the structure of the mandibular processes of the paragnath
in M. schmitti Shoemaker and M. hancocki Myers.

Kinne (1963a, 1963b, 1964) has shown that temperature, salinity, food, and com-
binations of these factors affect maximum size in some organisms. Personal
observations in the laboratory (Myers, 1968d) indicate that some, if not all these
factors, also affect growth rates and maximum size in M. gryllotalpa and presumably,
therefore, in other Microdeutopus species. Field observations also suggest that the
various species reach differing maximum sizes, in different localities, and it is therefore
not possible to give an overall indication of the size at which the male of any
Microdeutopus species reaches maturity and is hence identifiable. In particular it
should be noted that high latitude specimens are generally much larger than low
latitude specimens of the same species. In the systematic section the maximum
recorded size, measured from the anterior margin of the cephalosome to the tip of
the telson, is given for each species and each sex.

Male Microdeutopus are readily identifiable, and descriptions of all known species
are given below, together with keys for their identification. The identification of
females presents considerable difficulty, however, since aorid genera are based almost
entirely upon adult male characters, of forms which show extensive sexual dimor-
phism. There are no characters exhibited by females which are diagnostic of the
genus Microdeutopus. Many resemble the male in the structure of the antennules,
antennae, uropoda and telson, thus exhibiting features which differ in one way or
another from those of other Microdeutopus females, and probably from those of other
female Aoridae. However, until the females of all the known Aoridae are studied,
identification of solitary females within this family must remain questionable. Full
descriptions and figures of ovigerous females, are given here, to aid provisional
identification and also to prevent the confusion of females in samples containing
more than one Microdeutopus species.

SYSTEMATIC POSITION OF THE AORIDAE

The Aoridae are closely related to the Photidae, from which they differ in having
the first pair of gnathopoda more markedly developed than the second. Aorcho
Barnard is intermediate in having the first and second gnathopoda of equal size
and can be assigned to either family (Barnard, 1964). Also intimately related to
the Aoridae are the Corophiidae, which differ from the Aoridae only in the degree of
depression of the pleon. The loss of the accessory flagellum of the antennule has
been described as an advanced character in Amphipoda (Barnard, 1962), and it is
suggested here that the corophiid tendency towards the loss of a uropod 3 ramus is
also advanced, so does not necessarily indicate close relationship between the posses-
sors of this character. Barnard (1962) has pointed out that it has become increas-
ingly difficult to assign, between the two families, various members of the Photidae
and Corophiidae, because here too the differences involve quantitative aspects of
depression or compression of the pleon. It seems probable that the family Coro-
phiidae is polyphyletic and includes, within its framework, advanced members of
both the Aoridae and Photidae. It is therefore not possible to indicate any circum-
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scribed diagnosis for the family Aoridae, which can only be described as those mem-
bers of the aorid/photidfischyrocerid/corophiid complex which exhibit greater
development of gnathopod 1 than gnathopod 2, coupled with a tendency towards
retention of such primitive characters as an accessory flagellum on the antennule,
uropod 3 with two rami, contiguous coxae, and no marked depression of the pleon.

The subdivision of the family Aoridae is also problematical since the complex
permutations of characters among the species makes a systematic classification,
based on possible phylogenetic relationships, exceedingly difficult. The accessory
flagellum of the antennule exhibits a complete gradation of stages, from (a) primitively
multi-articulate as in Aora #ypica Kroyer, Microdeutopus anomalus (Rathke),
Lembopsis spinicarpus Pearse, Lembos viguiers Chevreux and others, to (b) reduced
to two or three articles of which the terminal one is usually vestigial, e.g. in Micro-
deutopus armatus Chevreux, Lemboides afer Stebbing, and Neomegamphopus roose-
velti Shoemaker, or microscopic as in Aoroides columbiae Walker. The rami of uropod
3 may be (a) more or less equally developed as in Amphidentopus oculatus Barnard,
Microdeutopus versiculatus (Bate), Lembos longipes Lilljeborg, and Aorcho delgadus
Barnard; (b) the endopodite may be greatly reduced as in Acuminodeutopus heter-
uropus Barnard; (c) both rami may be minute, as in Paradryope orguion Stebbing and
Dryopoides westwoodi Stebbing; or (d) there may be a single ramus only as in
Neomicrodeutopus cabindae Schellenberg. The antennae exhibit considerable
variation in form. They may be (a) shorter than the antennules stout, sub-pediform,
with few flagellar articles, resembling those of the Corophiidae, as in Microdeutopus
haswelli Stebbing; (b) less stout, as in M. gryllotalpa Costa, Aora typica Kroyer,
Lembos webstert Bate and Lemboides afer Stebbing; (c) slender though still shorter
than the antennules, as in Microdeutopus stationis Della Valle, Lembopsis spinicarpus
Pearse and Lembos macromanus (Shoemaker) ; or (d) very long and slender, exceeding
the length of the antennules, with multiarticulate flagella, as in Paradryope orguion
Stebbing and Amphideutopus dolichocephalus Myers. The development of median
spines on the ventral surface of the peraeon segments is of frequent occurrence in
the Aoridae, but such spines are not restricted to the Aoridae, being also exhibited
by various members of the related family Corophiidae, including certain species of
Unciola Say and Grandidierella Coutiére.

Most classifications of the Aoridae have been based upon the structure of the male
gnathopod 1, the gross development of which is so characteristic a feature of the
Aoridae, though it is not diagnostic. Two main tendencies are discernible in this
appendage: first, the great development of one or more of the articles, frequently
accompanied by reduction of some of the others, and secondly, the production of
toothlike processes on one or more of the articles. Classifications based on either
of these characters are arbitrary, since it would be unreasonable to assume that either
of these tendencies has occurred only once in the evolution of the family. Never-
theless, a good workable classification is that of Barnard (1958, 1962, 1964) which is
adopted here with two important modifications suggested by present work. Firstly
Microdeutopus tridens Schellenberg and M. kraemmeri Reid are transferred to the
genus Lembopsis Pearse (see Myers 1968c); and secondly, the genus Coremapus
Norman is incorporated in the genus Microdeutopus (see p. 102).
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Genus MICRODEUTOPUS Costa 1853

Microdeutopus Costa, 1853 : 178.
Awutonoe Bruzelius, 1859 (pro-parte): 23.
Stimpsonia Bate, 1862 : 162.
Microdeuteropus Norman, 1868 : 281.
Stimpsonella Della Valle, 1893 : 421.
Coremapus Norman, 1905 : 78.

TYPE SPECIES: Microdeutopus gryllotalpa Costa.

DiacNosis. Head lobes moderately produced, obtuse; antennules longer than
the antennae (with the exception of male M. chelifer (Bate)); article 1 of mandibular
palp the shortest, article 3 the longest, article 3 broad centrally, narrowing terminally;
mandibular process of paragnath acute; gnathopod 1 of male larger than gnathopod
2, complexly chelate, article 5 considerably larger than article 6 ; females with the
first and second gnathopods dissimilar; uropod 3 with two more or less subequal
rami; telson simple.

HistoricaL. The genus was established by Costa (1853) to include the single
species M. gryllotalpa Costa, independently described by Bruzelius under the name
Autonoe grandimana. Bate (1856) erected the genus Lembos to include the species
L. cambriensis Bate, L. damnoniensis Bate, L. versiculatus Bate and L. websteris
Bate, but later (1862) relegated all these species to the genus Microdeuntopus Costa
(corrected from Microdentopus in the text, to Microdeutopus in the appendix).
In the same year he erected the genus Stimpsonia, to include as monotype chelifera
Bate, while admitting that ‘“ the genus probably bears too close a resemblance to
Microdeutopus to be retained as generically distinct . Della Valle (1893) noted the
preoccupation of Stimpsonia among the Nemertina (Stimpsonia Girard, 1853)
and erected Stimpsonella, including in the genus, armatus Chevreux with chelifera
Bate. Norman (1868) altered Microdeutopus to Microdeuteropus for grammatical
reasons but later (Norman, 19osa) reverted to the original spelling. Norman
(xgosb) erected the monotypic genus Coremapus for versiculatus Bate.

LiTERATURE. The best general account is that of Della Valle (1893) who gives
ten species. Of these, however, M. gryllotalpa Costa and M. minax Smith are
synonymous, M. tenuis Dana is not a species of Microdeutopus and M. titic Heller
is a dubious species, while the distinct species M. versiculatus is treated as a synonym
of M. anomalus Rathke. The keys, which apply to males only, are adequate.
Stebbing (19o6) gives a good account of eight species, and not eleven as it would
seem, for M. anomalus (Rathke) and M. propinquus Sars are synonymous,
M. megnae Giles is attributable to Grandidierella Coutiére, and the doubtful M. titis
Heller is listed with reservation. Descriptions of the females are inadequate, as
in most literature, but the keys which apply to males only are adequate. Chevreux
and Fage (1925) give seven species and their keys are modified after Stebbing (1906).
Barnard (1958) gives a catalogue of species, and other useful taxonomic works are
those of Haswell (1882) describing 1 sp. from Australia, Sars (1894) 2 spp. from
Norway, Stephenson (1929a) 2 spp. North Sea and Baltic, Shoemaker (1938) T sp.
Mexico, Schellenberg (1942) 2 spp. Germany, Gur]anova (x951) 3 spp. U.S.S.R. and
Myers (1968b) 3 spp. Central America.
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KEY To THE MALE MICRODEUTOPUS oF THE WORLD

N.B. in most figures of limbs, article 1 is omitted so article 2 is the most proximal shown.

I

10

II

12

a.
b.
a.

Gnathopod 2 chelate . o . 5 5 5 . . . o 5 2
Gnathopod 2 not chelate . 3
Gnathopod 2 with articles 5 a.nd 6 subequa.l in length and brea.dth artrcle 2
expanded, crenulated on anterior margin (Text-fig. 18d) . M. armatus (p. 129)
Gnathopod 2 with article 6 much shorter and broader than article 5, article 2
unexpanded, anterior margin smooth, (Text-fig. 19c) . . M. chelifer (p. 132)
Gnathopod 1 with the anterior margin of article 5 produced into a single tooth.
Accessory tooth if present, arising within the posterior margin (Text-fig. 8b) 5 4
Gnathopod 1 with article 5’s anterior margin produced into 2 or more teeth (Text-
fig.2a) . 7
Gnathopod 2 densely setose the seta.e ﬁnely pectma.te artrcle 4 extendmg over
greater length of article 5 (Text-fig. 3i) . c : M. versiculatus (p. 101)
Gnathopod 2 moderately setose, the setae not pectinate; article 4 relatively short
(Text-fig. oc) . . (" anomalus ” group) 5

Gnathopod 2 with a.rtrcles 5 and 6 short a.nd broa.d palmar angle of article 6
almost transverse (Text-fig. 9a); uropod 3 with rami relatively short and broad
M. damnoniensis (p. 114)
Gnathopod 2 with articles 5 and 6 slender, elongate, palmar angle of article 6
oblique (Text-fig. oc); uropod 3 with rami relatively elongate and slender
(Text-fig. ge) . 5 6
Gnathopod 1 with the anterror dlsta.l margrn of artrcle 5 produced 1nto a slender
straight or inwardly curved tooth, generally with an accessory tooth arising

near its base within the posterior margin (Text-fig. 8b) . M. anomalus (p. 110)
Gnathopod 1 with article 5’s anterior margin produced into a broad based stout

tooth, never with accessory tooth (Text-fig. 8h) . . . M. algicola (p. 117)
Gnathopod 1 with article 5 having the proxrma.l (outer) of two teeth longer than

the other (Text-ﬁgs 2e, 22a) o . c 5 5 5 5 8
Gnathopod 1’s article 5 not as above o 9

Antenna stout, subpediform, with the first ﬂagella.r artrcle grossly developed
(Text-fig. 4b); gnathopod 2 with article 2 elongate and slender (Text-fig. 3h)
M. haswelli (p. 107)
Antenna relatively slender, the first flagellar article not as above (Text-fig. 21),
gnathopod 2 with article 2 broad and short (Text-fig. 22g) . M. sporadhi (p 136).
Gnathopod 1 with the distal tooth on article 5 the longest (Text-fig. 2b) o 10
Gnathopod 1 with the central tooth on article 5 the longest (Text-fig. 2d)
M. stationis (p 104)
Gnathopod 2 with article 2 convex a.nteriorly, crenated on the anterior margin

(Text-fig. 38) . . M. gryllotalpa (p- 98)
Gnathopod 2 with a.rtlcle 2 concave anterrorly and its anterior margin smooth
(Text-fig. 141) . (““ schmitti”’ group) I1

Gnathopod 1 having artlcle 5 Wlth a tooth on the a.nterror ma.rgm (Text-fig. 13a) 12
Gnathopod 1 having article 5 without a tooth on the anterior margin (Text-fig. 13b)
M. schmitti (p. 120)
Gnathopod 1 having article 6 with the palmar margin produced into a forward
directed tooth opposable to article 7; posterior margins of articles 4, 5 and 6 with
very long setae (Text-fig. 13e) o . M. trichopus (p. 124)
Gnathopod 1 having article 6 with the palma.r margm at most produced into a
small lobe, which is never directed forward; posterior margin of article 4 only
having very long setae, those of articles 5 and 6 bemg relatlvely short (Text-fig.
13a) . o . . M. hancocki (p. 124)
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Microdeutopus gryllotalpa Costa
(Text-figs. 1a, 2a—c, 3a—c, g, m, 5b, 6¢—d, 20a)

Microdeutopus gryllotalpa Costa, 1853 : 178; Costa, 1857 : 231, pl. 4, fig. 10; Boeck, 1870 : 156;
Boeck, 1876 : 565, pl. 29, fig. 6; Blanc, 1884 : 75, pl. 4, figs. 82—9o; Hoek, 1889 : 226; Della
Valle 1893 : 411, pl. 1, fig. 12, pl. I1, figs. 25—43; Sars 1804 : 543, pl. 192, fig. 2; Sowinsky
1895 : 237, pl. 4, fig. 6; Sowinsky, 1898 : 480; Stebbing, 1906 : 590; Norman, 1907 : 368,
pl. 16, fig. 3, pl. 17, figs. 6—7; Chevreux & Fage, 1925 : 299, fig. 310; Stephenson, 1927: 124;
Stephensen, 19209a : 151, fig. 273; Oldevig, 1933 : 213, fig. 95; Cecchini & Parenzan, 1934 :
213, fig. 43; Loven, 1934: 6-8, fig. 2; Miloslavskaia, 1939a : 121; Schellenberg, 1942 : 186,
fig. 154; Soika, 1949 : 199; Gurjanova, 1951 : 831, fig. 580; Barnard, 1958 : 29.

[Non] Microdeutopus gryllotalpa Bate, 1862 : 163, pl. 30, fig. I.

[Non] Microdeutopus gryllotalpa Nebeski, 1880 : 45, fig. 41.

[Non] Microdeutopus grillotalpa [sic] Sowinsky, 1880 : 125, pl. 5, fig. 17 a—d.

Autonoe grandimana Bruzelius, 1859 : 26, pl. 1, fig. 5.

Microdeutopus grandimanus (Bruzelius) Bate, 1862 : 378.

Microdeutopus minax Smith, 1874 : 562.

Microdeutopus bidens Sowinsky, 1880 : 129, pl. 5, fig. 18.

[?1Amphithoe salenskii Carus, 1885 : 396.

Microdeuteropus gryllotalpa (Costa) Norman, 1886 : 16; Chevreux & Bouvier, 1893 : 133.

Microdeuteropus minax (Smith) Norman, 1886 : 17.

TyPE LocaLITY. Lago di Fusaro, Italy.

D1aGNoOSIS OF MALE. Amntennule about half the body length, the first peduncular
article slightly shorter than the second, the third about one third the length of the
second; flagellum longer than the peduncle normally with up to twenty-two articles
(maximum recorded twenty-six); accessory flagellum with two articles, the second
article rudimentary. Awntenna slightly under two thirds the length of the antennule,
the fourth and fifth peduncular articles subequal; flagellum shorter than the fifth
peduncular article, normally with up to nine articles (maximum recorded eleven).
Peraeon segments 2—7 each with a process in the mid-ventral line, those of segments
2 and 3 short, straight, those of segments 4—7 short, robust, posteriorly directed;
processes 6 and 7 with short setae arising from their posterior margins. Gnathopod
1 with article x moderately produced anteriorly, acute; article 2 short and expanded
distally; article 5 immensely expanded, in some specimens as broad as long, the
posterior distal margin produced into two to four teeth, of which the most distal
is always the longest; article 6 short, the posterior margin irregularly lobed; article
7 sometimes short and robust, sometimes relatively long and slender. Guathopod
2 with article 2 greatly expanded, the anterior margin convex and crenated; articles
5 and 6 subequal in length, 5 slightly the broader, articles 4, 5 and 6 with long pectin-
ate setae on the anterior margins. Uropod 3 with rami equal in length to the peduncle
exopodite slightly the longer of the two rami; each ramus with a transverse row of
three closely associated spines on the outer dorsal margin, together with a number of
paired and solitary spines of variable distribution, terminal setae relatively long.
Telson with each terminal crest bearing on its distal dorsal margin, a group of up to
six setae.

Maximum size of male: 8 mm.
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FEMALE. As the male except for the absence of ventral peraeon processes and
the structure of the sexually dimorphic gnathopoda.

Gnathopod 1 with article 2 moderately expanded; articles 5 and 6 subequal in
length, 5 slightly the broader, 6 with the anterior and posterior margins roughly
parallel; article 7 equal in length to the angular palmar region. Gnathopod 2 with

Fic. 1. Microdeutopus gryllotalpa Costa. (a) Male head, Swansea, Wales. Microdeutopus
versiculatus (Bate). (b) Male head, Falmouth Harbour, England.
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article 2 slightly expanded, crenulated on the anterior margin; articles 5 and 6
elongate, subequal; articles 4, 5 and 6 with pectinate setae on their anterior margins.
Maximum size of female: 10 mm.

Discussion. M. gryllotalpa is closely related to M. versiculatus but differs in
both sexes by the second gnathopod (Text-figs. 3g, 5b) not having the fourth article
greatly produced along the posterior border of the fifth, nor the fifth and sixth

g\
(e

Fic. 2.  Microdeutopus gryllotalpa Costa. (a) Male gnathopod 1, Swansea, Wales. (b) Male
gnathopod 1, Swansea, Wales. (c) Male gnathopod 1, Isefjord, Denmark. Microdeuto-
pus stationis Della Valle. (d) Male gnathopod 1, St. Peter’s Port, Guernsey. (f) Male
gnathopod 1, Naples, Italy. Microdeutopus haswelli Stebbing. (e) Male gnathopod 1,
Port Jackson, Australia (Holotype).
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articles so markedly elongate and slender. Females of M. gryllotalpa are readily
identifiable by the structure of the fifth article of the second gnathopod (Text-fig. 5b),
which has long pectinate setae arising from the entire length of the anterior margin,
whereas in all other Microdeutopus species (except M. versiculatus) the long setae
arise from the anterior corner only of the fifth article.

Ecorocy. In the intertidal zone in rock pools amongst Chaetomorpha and other
algae; amongst Zostera spp.; and in salt marshes (Chevreux & Fage, 1925), often
associated with Ruppia maritima as at Roscoff (Truchot, 1963). Also occurring
sub-littorally to a depth of about 150 metres on oyster beds, and amongst algae,
tunicates, sponges, polyzoans, Mytilus etc., always in areas of high detritus accumu-
lation. It particularly favours docks and other man-made installations, and is
frequently associated with Corophium acherusicum Costa in both the Palearctic
and Nearctic regions.

DistriBuTION. From the Lofoten Islands southwards along the coasts of Norway,
Sweden, Denmark, including the Baltic, and Holland, around the coasts of the British
Isles, chiefly in the south-west, along the Atlantic coasts of France, Spain and
Portugal, and in the Mediterranean Ligurian, Tyrrhenean, Adriatic, Aegean and
Black Seas. Also, on the north-eastern seaboard of the United States of America
(Massachusetts, Rhode Island and Connecticut).

Microdeutopus versiculatus (Bate)
(Text-figs. 1b, 3i, k, 5a, 6a~b, 20c)

Lembos versiculatus Bate, 1856 : 58; Bate, 1857 : 142.

Microdeutopus versiculatus Bate, 1862 : 165, pl. 30, fig. 5; Bate & Westwood 1863 : 295; Walker,
1895 : 469; Chevreux 1900 : 89; Stebbing, 1906 : 593.

Microdeuteropus versiculatus (Bate) Norman, 1869a : 282; Stebbing, 1874 : 12, pl. 1, figs. 2,
2a—f. Chevreux & Bouvier, 1893 : 134.

Autonoe longipes (Lilljeborg) Boeck, 1876 (pro-parte) : 574.

Autonoe versiculata (Bate) Norman, 1886 : 17.

Microdeutopus anomalus (Rathke) Della Valle, 1893 (pro-parte) : 418.

Covemapus versiculatus (Bate) Norman, 1905b : 78; Chevreux & Fage, 1925 : 301, fig. 312;
Stephensen, 1920a : 152, fig. 276; Cecchini & Parenzan, 1934 : 217, fig. 45; Miloslavskaia,
1939a : 1235, fig. 25; Soika, 1949 : 200; Gurjanova, 1951 : 835, fig. 585; Barnard. 1958 : 29.
TypE LocaLiTy. Plymouth, Devon, England.

DiAGNOSIS OF MALE. Antennule about equal to the body length, the first pedun-
cular article slightly shorter than the second, the third about one third the length
of the second; flagellum almost twice the length of the peduncle, normally with up
to twenty articles (maximum recorded twenty-two); accessory flagellum with two
articles, the second article rudimentary. Amntenna little more than half the length
of the antennule, the fourth peduncular article slightly longer than the fifth; flagel-
lum shorter than the fifth peduncular article, normally with up to eight articles
(maximum recorded nine). Peraeon segments 2—7 each with a process in the mid-
ventral line; that of segment 2 slender, spiniform, directed anteriorly; those of
segments 3 and 4 slender, spiniform, straight; those of 5—7 robust, decreasing in
size antero-posteriorly, with processes 6 and 7 having setae arising from their posterior
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margins. Gnathopod 1 with article T moderately produced anteriorly, acute;
article 2 considerably expanded; article 5 much enlarged, longer than broad, the
posterior distal angle produced into a single, robust tooth; article 6 short, the post-
erior margin irregularly lobed; article 7 short and robust. Guathopod 2 with article
2 somewhat expanded; article 4 well developed, extending over the greater length of
the posterior margin of article 5; article 5 longer than article 6, elongate and slender,
about three times as long as broad; article 6 also very long and slender, about three
and a half times as long as broad; article 7 very short, long pectinate setae arising
from the anterior margins of articles 4, 5and 6. Uropod 3 with rami sub-equal, equal
in length to the peduncle; exopodite with a transverse row of three closely associated
spines on the outer-dorsal margin, basal to which is a solitary spine; endopodite with a
similar transverse row of closely associated spines on the outer-dorsal margin, and
in addition on the inner margin, a series of well separated spines; terminal setae of
both rami relatively long. Telson with each terminal crest bearing on its distal
dorsal margin a group of two to three setae.
Maximum size of male: 7 mm.

FEMALE. As the male except for the structure of the sexually dimorphic gnatho-
poda and absence of ventral peraeon processes. Gnathopod T with article 2 short
and considerably expanded, about two thirds as broad as long; article 5 scarcely
longer than article 6, with a dense clothing of comb setae along the entire length of
the posterior border; article 6 almost as broad as 5, with the anterior and posterior
margins roughly parallel; article 7 moderately long, equal in length to the palmar
region. Gnathopod 2 with article 2 elongated and slender, otherwise identical with
the corresponding appendage of the male.

Maximum size of female: 8 mm.

Discussion. First designated as a nomen nudum by Bate (x856) the species was
later described from the female (Bate, 1857, 1862). The male was first described
by Norman (x868) and later by Stebbing (1874) who also gave figures. The sugges-
tion that a monotypic genus should be erected for this species (Norman, 19o5b) is not
accepted. The present species bears a close relationship with M. gryllotalpa Costa
in the similarity of the male first gnathopod of the two species. That of M. versicu-
latus (Text-fig. 3k) differs in having a single tooth on the posterior distal angle of
article 5, whereas in M. gryllotalpa (Text-figs. 2a—c) there are two to four. The
two species are also similar in the structure of the male second gnathopod. Article
2 of that appendage is expanded, though less markedly in M. versiculatus (Text-fig.
3i) than in M. gryllotalpa (Text-fig. 3g) and article 5 has pectinate setae arising from
the entire anterior margin (also a character of the female). Finally, males of both
species have ventral processes on all peraeon segments except the first. The
remarkable slender, setose second gnathopod of M. wversiculatus (Text-fig. s5a),
which led Normon (19o5b) to erect a monotypic genus for the species, is an extreme
modification of the type found in M. gryllotalpa and serves to distinguish M.
versiculatus in both sexes from all other Microdeutopus species.

EcoLocy. In theintertidal zone (Oldany, Sutherland), but much more frequently
in the sub-littoral to a depth of about 150 metres (off the Shetland Islands) amongst
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Fig. 3. Micvodeutopus gryllotalpa Costa. (a) Male gnathopod 1, 1-8 mm. &, Swansea,
Wales. (b) Male gnathopod 1, 29 mm. 3, Swansea, Wales. (c) Male gnathopod 1,
39 mm. &, Swansea, Wales. (g) Male gnathopod 2, Swansea, Wales. (m) Male telson,
Swansea, Wales. Microdeutopus stationis Della Valle. (d) Male gnathopod 1, 1°9 mm.
&, Naples, Italy. (e) Male gnathopod 1, 2:0 mm. 3, Naples, Italy. (f) Male gnathopod
1, 3'5 mm. §, Naples Italy. (j) Male gnathopod 2, Naples, Italy. (1) Male telson,
Naples, Italy. Microdeutopus haswelli Stebbing. (h) Male gnathopod 2, Port Jackson,
Australia (Holotype). Microdeutopus versiculatus (Bate). (i) Male gnathopod 2, Ply-
mouth, Devon. (k) Male gnathopod 1, Plymouth, Devon.
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algae, especially cystoseires and corallines, polyzoans, Mytilus etc. in areas of high
detritus accumulation.

DistrIBUTION. Along the south and west coasts of the British Isles to the Shet-
lands, in the Channel Islands and the adjoining French coast, Bay of Biscay (Houat,
Arcachon), the Atlantic coasts of Spain and Portugal, Senegal and the Azores.
Also around the coasts of the Mediterranean, Tyrrhenian and Adriatic seas, and in the
Black sea (north-east of Cape Caliacra, Roumania).

Microdeutopus stationis Della Valle
(Text-figs. 2d, {, 3d-, j, 1, 4a, 5¢, 6e—f, 20¢)

Microdeutopus gryllotalpa Nebeski, 1880 : 45, fig. 4I.

Microdeutopus stationis Della Valle, 1893 : 415, pl. 5, fig. 2, pl. 10, figs. 31—4I; Stebbing, 1906 :
590; Norman, 1907 : 368, pl. 16, fig. 4, pl. 17, figs. 8—11; Chevreux & Fage, 1925 : 300, fig. 311;
Cecchini & Parenzan, 1934 : 216, fig. 44; Miloslavskaia, 1939a : 122; Gurjanova, 1951 : 832,
fig. 581; Barnard, 1958 : 29.

[Non] Microdeutopus stationis Sowinsky, 1895 : 237, pl. 4, figs. 1-5; Sowinsky, 1898 : 480.
TyPE OF LOCALITY. Naples, Italy.

D1acNosIs OF MALE. Antennule about equal to the body length, the first pedun-
cular article slightly shorter than the second, the third less than one third the length
of the second; flagellum twice the length of the peduncle, normally with up to
twenty-six articles (maximum recorded twenty-nine); accessory flagellum with
two to five articles, the terminal article rudimentary. Amnfenna two thirds the
length of the antennule, the fourth and fifth peduncular articles subequal; flagellum
equal in length to the fifth peduncular article, normally with up to twelve articles
(maximum recorded fourteen). Peracon segments 2—4 each with a process in
the mid-ventral line, that of segment 2 slender spiniform, straight, those of
segments 3 and 4 becoming progressively shorter and more robust. Guathopod 1
with article 1 strongly produced anteriorly, very attenuated; article z scarcely
expanded; article 5 very enlarged, longer than broad, the posterior distal angle
produced into three teeth of which the central is the longest, the inner two slightly
recurved; article 6 short, the posterior margin convex distally, concave basally;
article 7 long and slender. Gnathopod 2 with article 2 not expanded; article 5
longer and slightly broader distally than article 6. Uropod 3 with the rami slightly
shorter than the peduncle, the expodite slightly the longer of the two rami, bearing
on its outer distal margin a group of three closely associated elongate spines, with a
pair of spines (of which one is elongate) basal to these and not infrequently a further
solitary spine basal to the pair; inner margin of exopodite with one or two solitary
splnes endopodlte outer margin with a pair of spmes basal to which is a solitary
spme inner margin with up to two pairs of spines and a solitary spine; terminal
spines and setae of both rami very short. Telson with each terminal crest bearing
on its distal dorsal margin, a group of three short stout spines and a single fine seta.

Maximum size of male: T0 mm.

FEMALE. As the male, except for the structure of the sexually dimorphic gnatho-
poda, and absence of ventral peraeon processes. Gnathopod I with article 2z scarcely
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F1G6. 4. Microdeutopus stationis Della Valle. (a) Male head, St. Peter’s Port, Guernsey.
Microdeutopus haswelli Stebbing. (b) Male head, Port Jackson, Australia (Holotype).
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expanded, articles 5 and 6 subequal in length, the sixth distinctly broader distally,
narrowing at the junction with the fifth article, the palmar angle smoothly rounded;
article 7 elongate and slender. Gnathopod 2 with article 2 relatively slender, article
5 slightly shorter than article 6, setae not pectinate.

Maximum size of female : 12 mm.

DiscussioN. The species was first described by Nebeski (1880) from the Adriatic,
and erroneously ascribed to M. gryllotalpa Costa. That author’s illustrations
(Nebeski, 1880, fig. 41) of the growth stages of the male gnathopod 1 clearly indicate

Fic. 5. Microdeutopus versiculatus (Bate). (a) Female gnathopod 2, Plymouth, Devon.
Microdeutopus gryllotalpa Costa. (b) Female gnathopod 2, Swansea, Wales. Micro-
deutopos stationis Della Valle. (c) Female gnathopod 2, Naples, Italy.

that he was dealing with the species later described by Della Valle under the name
M. stations.

M. stationss is easily distinguishable in the male from all other described species
in the genus by having the posterior distal angle of article 5 of the first gnathopod
(Text-figs. 2d, f) produced into three teeth, of which the central is the longest.
Females have few diagnostic characters, but important characters taken in combina-
tion are the telson (Text-fig. 31) bearing both spines and setae, uropod 3 (Text-fig. 6f)
with groups of spines on the rami, accessory flagellum with two to four articles
and long slender antenna with multi-articulate flagellum.

EcoroGgy. Recorded in Sacchoriza holdfasts, among Posidonia, on oyster beds
and over fine sands, in regions of relatively low detritus contamination, in the sub-
littoral to a depth of 50 metres.
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DisTRIBUTION. Guernsey (St. Peter’s Port), France (Arcachon, Roscoff, Perros
Guirec), Corsica (Ajaccio, Bonifacio), Algeria (Bone, La Calle), Tunisia (Golfe de
Gabes), Italy (Naples, Trieste), Greece (Khios).

Microdeutopus haswelli Stebbing
(Text-figs. 2e, 3h, 4b)

Microdeutevopus chelifer Hasell, 1879 : 340, pl. 22, fig. 3; Della Valle, 1893 : 421.

Microdeutopus chelifer Haswell, 1882 : 265.

Microdeutopus haswelli Stebbing, 1899 : 350; Stebbing, 1906 : 591; Stebbing, 1910 : 647;
Sheard, 1937 : 26; Barnard, 1958 : 29.

TypPE rocarLiTy. Clark Island, Port Jackson, Australia.

The present species is represented by a single male specimen in Haswell’s collec-
tions, at the Australian Museum, Sydney. Haswell did not designate types for
any of his material, but this specimen is almost certainly the holotype, agreeing in
the main with Haswell’s description, and is here considered as such. An expanded
description of the more relevant features of the holotype is given. The range of
variation of this species is not known, as further material has not been forthcoming.

DEescripTION OF MALE HOLOTYPE. Head lateral lobes slightly produced, obtuse;
eyes round. Awnfennule slightly less than half the body length, the first and second
peduncular articles subequal, the third slightly over a third the length of the second;
flagellum longer than the peduncle, with seventeen articles; accessory flagellum
with five articles, the fifth article rudimentary. Antenna shorter than the antennule,
sub-pediform, the fifth peduncular article slightly longer than the fourth; flagellum
with four articles, the first article long and robust, over half the length of the fifth
peduncular article, the second short, the third and fourth articles progressively
shorter, obscurely articulate. Gnathopod 1 with article T moderately produced
anteriorly, obtuse; article 2 short and expanded, the anterior margin excavate;
article 5 much enlarged, longer than broad, the posterior distal angle produced into
two teeth, of which the outer is the longer and recurved; article 6 short, the posterior
margin concave centrally; article 7 very stout. Gnathopod 2 with article 2 very
elongated and slender, concave anteriorly, articles 5 and 6 slender with article 5
slightly the longer. Epimeral plate 3 with the posterior free corner produced into a
tooth, above which is inserted a short seta. Uropod 3 with the peduncle exceeding
the length of the very short and stout rami, of which the exopodite is very slightly
the longer; each ramus with a terminal group of setae which exceed the length of
theramus. Telson with the terminal crests moderately well developed, each bearing
on its distal, dorsal margin, a group of three setae, of which the central is the longest.

Length : 4-5 mm.

Discussion. The very robust, sub-pediform antenna, (Text-fig. 4b) with the
flagellum very reduced and the first flagellar article robust, approaches the condition
found in many Corophiidae. However, the lateral compression of the urosome,
biramous third uropoda, and moderately well developed coxae, are characteristic
of aorid/photid stock. M. haswells differs from all other Microdeutopus species,

ZOOL. 17, 4 7
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except M. sporadhi sp. nov. (p. 136), in having the posterior distal angle of article 5
of the male first gnathopod (Text-fig. 2e) produced into two teeth, of which the outer
is the longer. The elongated, slender article 2 of the male second gnathopod (Text-

fig.

3h) is also a distinctive feature.

Fi1G. 6. Microdeutopus versiculatus (Bate). (a) Female gnathopod 1, Plymouth, Devon.
(b) Male uropod 3, Falmouth, Cornwall. Microdeutopus gryliotalpa Costa. (c) Female
gnathopod 1, Swansea, Wales. (d) Male uropod 3, Arcachon, France. Microdeutopus
stationis Della Valle. (e) Female gnathopod 1, Naples, Italy. (f) Male uropod 3, Naples,

Ttaly.
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Ecorocy. Unknown.
DisTrIBUTION. Not yet recorded from other than the type locality.

TuE “ ANOMALUS ”’ GROUP OF SPECIES

The systematics of the anomalus group of species has long been under dispute.
In 1856 Bate erected two species, Lembos damnontensis and L. cambriensis, but gave
no descriptions and only in the following year attributed to the former species
“ first hand with a thumb on carpus ” to the latter * first hand without thumb .
White (1857), no doubt in error, transposed the “mn” in L. dammnoniensis, to
“nm” in L. danmoniensis, and later Bate (1862) and Bate and Westwood (1863)
relegated L. cambriensis to a synonym of M. anomalus (Rathke) and L. damnoniensis
to a synonym of M. gryllotalpa Costa. Norman (1868) considered that M. gryllo-
talpa Bate represented a young male M. anomalus, but later (Norman 19o5b) decided
that M. dammnoniensis Bate, was a distinct species, and that M. gryllotalpa Bate (non
M. gryllotalpa Costa) represented that species. Sars (1894) figures a species under
the name M. propinquus Sars, but in the text relegates it to a synonym of
M. danwmoniensis (Bate) (altered presumably in error, or following White, 1857, from
M. dammnoniensis). Stebbing (19o6) considered that M. propinquus Sars was not
synonymous with M. damnoniensis (Bate) and reinstated it as a distinct species with
synonym M. danmoniensis Sars (non M. damnoniensis (Bate)). Andersson (1954)
considered M. propinguus Sars to be a juvenile form of M. anomalus (Rathke) and
in the synonymy also listed L. damnoniensis Bate. Della Valle (1893) described a
new species M. algicola, and placed M. damnoniensis in the synonymy of M. anomalus
(Rathke).

Present investigations suggest that there are three distinct species in the
“anomalus’ group; M. anomalus (Rathke), M. damnoniensis (Bate) and
M. algicola Della Valle.

Males of the ““ anomalus’’ group of species are distinguished from those of all
other Microdeutopus species, except M. versiculatus (Bate) M. chelifer (Bate) and
M. armatus Chevreux by having the posterior margin of gnathopod 1 produced into a
single marginal tooth. In M. anomalus an accessory tooth is usually present, but
this always arises within the posterior margin. They differ from the above three
species in the structure of gnathopod 2, which is neither chelate as in M. chelifer
and M. armatus not densely setose as in M. versiculatus. Females of the *“ anomalus
group of species are notable for their lack of diagnostic features, and are therefore
identifiable only by negative characters. They are distinguishable from
M. versiculatus, M. gryllotalpa and M. stationis by the absence of paired spines from
the rami of the third uropod, from the first two species by the absence of pectinate
setae on gnathopod 2. They differ also from M. stationis and from the ““ schmitti
group of species by the lack of any spines as distinct from setae on the telson terminal
crests, and from M. armatus by the lack of any pronounced projection at the antero-
distal corner of article 2 or gnathopod 2. Within the ““ anomalus ”’ group of species
the identification of females is even more difficult, particularly in the absence of
males. In practice, when two or more of the *“ anomalus’’ group occur together
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in a sample, the females have been separated with some degree of accuracy and
grouped together with the corresponding males, according to characters summarized
in Table 1. Owing to confusion between the three species, records are unreliable
and so the ecology and distribution of the “ anomalus ” group of species is poorly
known.

Chavacter M. anomalus M. damnoniensis M. algicola

1. Maximum size 10 mm, 45 mm. 4°5 mm.
2. Antennule
a. Ratio of peduncular

articles 1:11: 3 I:71:4 108 a0 § &
b. Average number of
flagellar articles 23 14 20%
c. Number of articles to
accessory flagellum
excluding vestigial
terminal article 3—4 1 2
3. Uropod 3
a. Peduncle Flanges poorly Flanges well as damnoniensis
developed, dorsal developed inner
and inner much the
longest longest
b. rami slender, broad, robust as anomalus
elongate

TaBLE 1. The main identification characters for females of the ““anomalus’’ group of species.
* — From Della Valle (1893).

Microdeutopus anomalus (Rathke)
(Text-figs. 7a, 8a-e, gc, e, 10c, {, 20b, d)

Gammarus anomalus Rathke, 1843 : 63, pl. 4, fig. 7; Lilljeborg, 1855 : 457.

Autonoe anomala (Rathke) Bruzelius, 1859 : 25, fig. 4.

Autonoe sp. Smith, 1874 : 562.

Microdeutopus anomalus (Rathke) Boeck, 1870 : 157; Catta, 1875 : 167; Boeck, 1876 : 567,
pl. 25, fig. 5; Della Valle, 1893 : 417, pl. 56, fig. 41; Sars, 1894 : 540, pl. 191; Sowinsky, 1898 :
480, pl. 10, figs. 20-24; Stebbing, 1906 : 591; Kunkel, 1910 : 76, fig. 29; Chevreux & Fage,
1925 : 298, fig. 309; Stephensen, 1927 : 124; Stephensen, 1920a : 152, fig. 275; Oldevig,
1933 : 212, fig. 94; Miloslavskaia, 1939a : 123; Carausu & Carausu, 1942 : 74, fig. 5; Schellen-
berg, 1942 : 188, fig. 155; Soika, 1949 : 198; Gurjanova, 1951 : 833, fig. 582; Andersson,
1954 : 252, figs. 1—4; Barnard, 1958 : 29.

[Non] Microdeutopus anomalus Bate, 1862 : 164, pl. 30, fig. 3.

Microdeuteropus anomalus (Rathke) Norman, 1869a : 281; Norman, 1886 : 16.

Microdeutopus propinquus Sars, 1894 : 542, pl. 192; Stebbing, 1906 : 592; Stephensen, 1927 :
125; Stephensen, 1929a : 152, fig. 274; Oedevig, 1933 : 212, fig. 95; Schellenberg, 1942 : 189,
fig. 156; Dahl, 1946 : 5; Gurjanova, 1951 : 834, fig. 583.

Microdeutopus danmoniensts [sic] Sars, 1894 : 542, pl. 192.

Microdeutopus stationis Sowinsky, 1895 : 237, pl. 4, figs. 1-6.

TyPE LocALITY. Christiansund, Norway.
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Di1aGNosIs OF MALE. Awniennule about two thirds the body length, the first
peduncular article shorter than the second, the third about one third the length of
the second; flagellum slightly less than twice the length of the peduncle, normally
with up to twenty-three articles (maximum recorded twenty-seven); accessory
flagellum with four to five articles, the terminal article of which is rudimentary.
Amntenna two thirds the length of the antennule, the fourth and fifth peduncular
articles subequal; flagellum about equal to the fifth peduncular article, normally
with up to six articles (maximum recorded eight). Peracon segments 2—4 each with
a spine in the mid-ventral line, those of segments 2 and 3 the longest and most
slender, that of segment 4 the shortest and most robust; segment 5 in some specimens
with a vestigial spine. Guathopod T with article 1 strongly produced anteriorly,
very attenuated; article 2z elongate and relatively slender; article 5 very enlarged,
longer than broad, the posterior distal angle produced into a straight or slightly
recurved tooth, at the base of which in mature specimens is characteristically an
accessory tooth, which arises within the posterior margin and is not an extension
of it as in other Microdeutopus species; article 6 with the posterior margin concave,
excepting the palmar angle; article 7 variable, usually relatively long and slender.
The accessory tooth on article 5 varies considerably in size, sometimes being so redu-
ced that it does not project over the posterior margin and appears obsolete; occasion-
ally in adults and frequently in juveniles it is absent. The aberrant form of this
species described and figured by Chevreux and Fage (1925) with two accessory teeth,
has not been observed in the present investigations. Guathopod 2 with article 2
unexpanded; articles 5 and 6 elongate, 5 slightly the broader; article 6 almost three
times aslong as broad, with the palmar angle oblique; article 7 relatively long. Uropod
3 with the peduncle slender, its outer, inner and dorsal margins each produced
into a flange of which the dorsal and inner are the most pronounced; rami equal to
or slightly exceeding the length of the peduncle; endopodite slightly shorter than the
exopodite, with four spines on the inner margin and two on the outer, none of which
are closely associated; exopodite with two spines on the outer margin only. Telson,
with each terminal crest bearing on its distal dorsal margin, a pair of unequal
setae.

Maximum size of male : 8§ mm.

FEMALE, As the male, except for the structure of the sexually dimorphic gnatho-
poda, and absence of ventral peracon spines. Gnathopod T with article T somewhat
produced anteriorly, rounded; article 2 unexpanded; article 6 longer than article
5, distinctly broader distally, and constricted at the junction with article 5; article
7 longer than the palmar region. Gnathopod 2 with article 2 elongate and slender;
article 6 considerably longer and more slender than article 5.

Maximum size of female : To mm.

DiscussioN. M. anomalus is distinguishable in the male, in its typical form, from
all other Microdeutopus spp. by the presence of an accessory tooth, arising within
the posterior margin of article 5 of gnathopod 1 (Text-figs. 8a, b, d, ¢). Past workers
have described M. anomalus as having this accessory tooth (or teeth) always present,
although this is by no means the case, particularly in immature material, and have
frequently utilized this character as a basis for a key (Stebbing, 1906, Chevreux &



112

A. A, MYERS

Fic. 7.

Microdeutopus anomalus (Rathke). (a) Male head, Plymouth, Devon.
deutopus dammoniensis (Bate). (b) Male head, Plymouth, Devon.

Micro-
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(a) Male gnathopod 1, Falmouth, Cornwall.
(b) Male gnathopod 1, Bonifacio, Corsica. (c) Male gnathopod 1, Falmouth, Cornwall.
(d) Male gnathopod 1, Isle of Mull, Scotland. (e) Male gnathopod 1, Isle of Mull, Scot-
land. Microdeutopus dammnoniensis (Bate). (f) Male gnathopod 1, Plymouth, Devon.
Microdeutopus algicola Della Valle. (g) Male gnathopod 1, Naples, Italy. (h) Male
gnathopod 1, Bone, Algeria.

Fic. 8. Microdeutopus anomalus (Rathke).
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Fage, 1925). This has often led to the attributing of immature material of the present
species to M. damnoniensis (Bate), the separation of which must be made with great
care. In its immature form, or in mature specimens lacking an accessory tooth,
M. anomalus is distinguishable from M. algicola Della Valle by the form of the
primary tooth which arises at the posterior distal angle of article 5 and is relatively
slender, though never as slender as in M. damnoniensis. In M. algicola (Text-figs,
8g-h) a considerable area of the posterior margin of article 5 contributes to the
development of the tooth, which is hence very robust. M. anomalus differs from
M. dammoniensts also in the form of the tooth on article 5 of gnathopod 1, but is more
easily distinguished from that species by the structure of the second gnathopod,
which is slender and elongate with an oblique palm in M. anomalus (Text-fig. oc),
relatively short and broad, with an almost transverse palm in M. dammnoniensis
(Text-fig. 9a). Inaddition, the rami of uropod 3 are long and slender in M. anomalus
(Text-fig. ge) ,whereas they are short and broad in M. damnoniensis (Text-fig. 9g).

EcoroGgy. A sub-littoral species in depths ranging down to 200 metres, but
occasionally extending into the intertidal zone. In areas influenced by detritus,
often among arborescent weeds, but also in Zostera beds, and among shells, poly-
zoans, sponges, tunicates and Mytilus. In the Black Sea, associated with Modiola
phaseolina and Amphiura florifera.

DistriBuTION. Norway south of the Lofoten Islands, Sweden, Denmark,
including the Baltic, the British Isles, particularly the South and West coasts, the
channel coasts of France, including the Channel Islands, along the Atlantic coasts
of France, Spain, Portugal and North West Africa to the Canary Isles. Throughout
the Mediterranean, Adriatic, Aegean, Ionian and Black seas, in the Bermudas and
on the north-eastern seaboard of the United States of America (Rhode Island and
Massachusetts).

Microdeutopus damnoniensis (Bate)
(Text-figs. 7b, 8f, 0a, g, 10a-b, 20h, j)

Lembos damnoniensis Bate, 1856 (nomen nudum): 58; Bate, 1857 : 142.

Lembos danmoniensis [sic] (Bate) White, 1857 : 180.

Microdeutopus gryllotalpa Bate, 1862 : 163, pl. 30, fig. 1; Bate & Westwood, 1863 : 289.

Microdeutopus dammoniensis (Bate) Norman, 1g9osa :24; Stebbing, 1906 (pro-parte) : 593;
Chevreux & Fage, 1925 (pro-parte): 297, fig. 308; Barnard, 1958 : 29.

Micyodeutopus danmoniensis [sic] (Bate) Norman & Scott, 1906: 83.

[Non] Microdeutopus danmoniensis [sic] Sars, 1894: 542, pl. 192.

TypE LocaLITY. Plymouth, Devon, England.

DiaGNosis OF MALE.  Amntennule slightly over one half the body length, the first
and second peduncular articles subequal, the third almost one half the length of the
second; flagellum a little longer than the peduncle, normally with up to fourteen
articles (maximum recorded fifteen); accessory flagellum with two articles the
terminal article rudimentary. Anfenna shorter than the antennule, the fourth
and fifth peduncular articles subequal; flagellum about equal to the fifth peduncular
article normally with up to seven articles (maximum recorded eight). Peracon
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segments 2—4 each with an anteriorly directed spine in the mid-ventral line, that of
segment 2 the longest. Gnathopod 1 with article 1 moderately produced anteriorly,
less acute than in M. anomalus or M. algicola; article 2 expanded somewhat distally;
article 5 very enlarged, longer than broad, the posterior distal angle produced into a
single, long, slender, inward curved tooth which in fully mature specimens consider-
ably exceeds half the length of article 6; article 6 with the posterior margin smoothly
rounded; article 7 relatively long with accessory teeth on the posterior margin.
Gnathopod 2 with article 2 expanded; articles 5 and 6 short, 5 slightly the longer,
but scarcely broader than article 6, which is scarcely twice as long as broad, and has
the palmar angle almost transverse; article 7 short and robust. Uropod 3 having
the peduncle with its lateral and dorsal flanges very distinct, as in M. algicola;
rami short and very stout, not exceeding the length of the peduncle, the exopodite
the longer of the two rami, with two separated spines on the outer margin, the more
distal of which is much the longer, endopodite with a single median spine on the
outer margin, and a single more distal spine on the inner, each ramus terminating in a
group of spines of which one is relatively long. Telson as M. anomalus.
Maximum size of male : 4-5 mm.

FEMALE. As the male, except for the structure of the sexually dimorphic
gnathopoda, and the absence of ventral peraeon spines. Gnathopod 1 with article
I not markedly produced anteriorly, very obtuse; article 2 somewhat expanded;
article 6 slightly longer than article 5 and narrowing somewhat at the junction with
it; article 7 longer than the palmar region. Gnathopod 2 with article 2 unexpanded
and article 6 somewhat longer and more slender than article 5, with the palmar
margin angular.

Maximum size of female : 4-5 mm.

Discussion. Andersson (1954) using material of Swedish origin concluded that
M. propinquus Sars and M. damnoniensis (Bate) were both synonyms of M. anomalus
(Rathke). Present investigations, whilst supporting the contention that
M. propinquus is synonymous with M. anomalus, indicate that M. dammoniensis
certainly is not. Since there are no substantiated records of M. dammnoniensis
north of latitude 51° N. it is probable that Andersson was working entirely with a
population of M. anomalus. The distinction between M. anomalus and M. damnoni-
ensis is not simply one of presence or absence of an accessory tooth, and most so-
called M. damnoniensis in the literature are in fact immature M. anomalus. Never-
theless, true M. dammnoniensis does exist and males are distinguishable from those of
M. anomalus and M. algicola by a number of important characters, including the
very slender, inward curved tooth on article 5 of gnathopod 1 (Text-fig. 8f), the short,
broad articles 5 and 6 of gnathopod 2 (Text-fig. g9a), and the short, robust uropod
3 rami (Text-fig. 9g). In addition, the number of articles to the accessory flagellum
of the antennule remains constant from eclosion to maturity, in contrast with the
condition in M. anomalus where the number of articles increases with age.

EcoroGy. Unlike M. anomalus, the present species occurs most commonly in
the intertidal zone, among sponges, polyzoans and corallines, especially in rock
pools, or in the shallow sub-littoral.



Micvodeutopus dammnoniensis (Bate). (a) Male gnathopod 2, Plymouth, Devon.

Fic. 9.
(g) Male uropod 3, with transverse section across peduncle at z, Plymouth, Devon.

Microdeutopus algicola Della Valle. (b) Male gnathopod 2, Naples, Italy. (d) Male
telson, Naples, Italy. (f) Male uropod 3, with transverse sections across peduncle at
x and y, Naples, Italy. Microdeutopus anomalus (Rathke). (c) Male gnathopod 2,
Plymouth, Devon. (e) Male uropod 3, with transverse section across peduncle at w,

Plymouth, Devon.
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DistrIBUTION. Very difficult to ascertain, due to confusion in the literature with
immature M. anomalus. Present investigations have confirmed material from
Drake’s Island and Wembury Bay, Plymouth, Jersey and Guernsey, and Bandol,
France.

TyPE MATERIAL. A lectotype has been erected from Bate’s syntypic series (see
Appendix 2).

Microdeutopus algicola Della Valle
(Text-figs. 8g-h, gb, d, {, Tod-e, 20f)

[?] Micvodeutopus grillotalpa Sowinsky, 1880 : 125, pl. 5, fig. 17a—d.

Microdeutopus algicola Della Valle, 1893 : 418, pl. 1, fig. 3, pl. 11, figs. 1-12; Norman, 19052 :
25.

Microdeutopus dammoniensis (Bate) Stebbing, 1906 (pro-parte): 593; Chevreux & Fage, 1925
(pro-parte): 297, fig. 308; [?] Miloslavskaia, 1939a : 124, fig. 24; [?] Soika, 1949 : 199, [?] Gur-
janova, 1951 : 834, fig. 584.

TyPE LocaLITY. Mergellina, Naples, Italy.

DiAGNOsSIS OF MALE. Antennules and antennae have been missing in material
examined in present investigations, and the description of these appendages here is
extracted from the description and figures of Della Valle (1893). Antennules with
the first and second peduncular articles sub-equal, the third about one third the
length of the second; flagellum longer than the peduncle with twenty articles;
accessory flagellum possibly with two articles, but almost certainly three, of which
the terminal is rudimentary as figured (for M. grillotalpa) by Sowinsky (1880).
Antenna shorter than the antennule, the fourth peduncular article slightly longer
and more robust than the fifth, flagellum about equal to the fifth peduncular article,
with eight articles. Peracon segments 2—-4 each with an anteriorly directed spine
in the mid-ventral line, that of segment 2 the longest; segment 5 with a vestigial
spine. Gnathopod T with article T moderately produced anteriorly, acute, though
less attenuated than in M. anomalus; article 2 relatively robust, expanded somewhat
distally; article 5 very enlarged, the posterior margin produced into a single, robust,
broad based tooth not exceeding half the length of article 6; article 6 with the posterior
margin convex distally, straight or slightly concave basally; article 7 robust, with
accessory teeth on the posterior margin. Guathopod 2 with article 2 having the
anterior margin produced into a flange which terminates distally in a blunt process;
articles 5 and 6 slender, subequal in length, article 5 slightly the broader; article 6
over twice as long as broad, with the palmar region oblique; article 7 short and robust.
Uropod 3 with the peduncle broad, due to the marked development of the lateral
flanges, particularly the inner, which exceeds in length both the outer flange and
the dorsal crest; rami long and slender, about equal in length to the peduncle, the
exopodite slightly the longer, not differing in spination from M. anomalus of a similar
size. Telson asin M. anomalus.

Maximum size of male : 4-5 mm.

FEMALE. As the male, except for the structure of the sexually dimorphic gnatho-

poda, and absence of ventral peraeon spines. Gunathopod 1 with article I not
markedly produced anteriorly, obtuse; article 2 robust, otherwise scarcely differing
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from that of M. damnoniensis. Gnathopod 2 with article 6 having the palmar angle
rounded, otherwise as that of M. damnoniensis.

Maximum size of female 4-5 mm.

DiscussioN. M. algicola is the most robust member of the ““ anomalus > group

of species. In facies it more closely resembles M. stationis, than it does M. anomalus

Fi16. 10. Microdeutopus damnoniensis (Bate). (a) Female gnathopod 1, Plymouth, Devon.
(b) Female gnathopod 2, Plymouth, Devon. Microdeutopus anomalus (Rathke).
(c) Female gnathopod 1, Plymouth, Devon. (f) Female gnathopod 2, Plymouth, Devon.
Microdeutopus algicola Della Valle. (d) Female gnathopod 2, Naples, Italy. (e) Female

gnathopod 1, Naples, Italy.

or M. damnoniensis, and it is noteworthy that a male M. algicola was discovered
during present re-examinations of M. stationis material in the Chevreux collections.
Male M. algicola are distinguishable from those of M. dammnoniensis, in having the
tooth on article 5 of gnathopod 1 (Text-figs. 8g—h) broad-based and triangular,
whereas in M. damnoniensis (Text-fig. 81) it is slender throughout its length, arising
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at the posterior distal angle only. The present species also differs from M. damnon-
tensts in the structure of gnathopod 2 (Text-fig. gb), which has articles 5 and 6
slender, as in M. anomalus and in the form of uropod 3 (Text-fig. of), which has slender
elongate rami. In lacking an accessory tooth on article 5 of the male gnathopod 1,
M. algicola differs from typical M. anomalus which usually possesses such a tooth.
In specimens of the latter species lacking an accessory tooth (including immature
specimens) the primary tooth is structurally very different, being longer and more
slender, with the posterior margin more smoothly rounded, and with a narrower
base, than it is in M. algicola. In addition, the flange on the anterior margin of
article 2 of gnathopod 2 terminates distally in a more markedly developed process
in M. algicola than in M. anomalus.

EcorLoGgy. At Mergellina (Della Valle, 1893) among attached algae on the shore,
and at Béne in 15—20 metre depth.

DistriBuTioN. Difficult to ascertain, due to the scarcity of reliable records.
The present author has seen material from Naples, Italy and Bone, Algeria, and
considers that the M. grillotalpa Sowinsky from Sevastopol in the Black Sea, refers
to this species. The species may prove to be widely distributed in the Mediterranean
region, and Black Sea.

TrE “ SCHMITTI ”’ GROUP OF SPECIES

The ““ Schmitti ” group of species occurs over a wide geographical area, around
both the Pacific and Atlantic coasts of the Americas. So far material has been
examined from a number of isolated geographical localities, and regional morpholo-
gical differences are difficult to assign to varietal, subspecific and specific status.
Nevertheless there seems at present to be justification for grouping these forms into
at least three species, of which M. schmitti Shoemaker and M. hancocki Myers are
sympatric, overlapping in their distribution and maintaining their separate identities.
It is clear that ecological studies on the “ schmaitts”’ group of species would be of
considerable value.

Males of the “ schmutti”’ group, with the exception of M. schmitti itself, differ
from those of all other species of Microdeutopus by the development of a tooth on
the anterior margin of article 5 of gnathopod 1. M. schmitti differs from M. gryl-
lotalpa Costa (the only species with which it could be confused) by having article 2
of gnathopod 2 concave and smooth on the anterior margin, whereas in M. gryllo-
talpa the anterior margin is convex and crenated. Females of M. schmitti differ
from those of all other known species in the genus (but see also Hansenella longi-
cornis Chevreux, p. 138) by the development of a tooth or teeth on the posterior
margin of article 5 of gnathopod 1. Females of other species in the *“ schmitti
group are without recognizable diagnostic features and their identification in the
absence of males cannot be attempted with certainty. Most apparent differences
in structure between M. schmitti and the smaller species M. hancocki and
M. trichopus are due to neoteny. The rami of the third uropod of mature
female M. hancocki and M. trichopus, for example, correspond to those of immature
specimens of M. schmitti of a similar size.

2



120 A. A. MYERS

Microdeutopus schmitti Shoemaker
(Text-figs. 11, 13b, d, 14a-C, {, g, 1, 15, I6a-b, d, 20m, pl. 1b)

Microdeutopus schmitti Shoemaker, 1942 : 18, fig. 6; Barnard, 1958 : 29; Barnard, 1959 : 32,
pl. 9; Myers, 1968b : in press.

TypE rocaLiTY. Bahia de Magdalena, Baja California, Mexico.

DI1AGNOSIS OF MALE. Paragnaths with the mandibular processes relatively short
and stout. Amntennule slightly over one third the body length, the first and second
peduncular articles subequal, the third a little less than one half the length of the

F1c. 11. Microdeutopus schmitti Shoemaker. Male head, Bahia de Salinas, Costa Rica.

second; flagellum about equal in length to the peduncle, normally with up to ten
articles (maximum recorded twelve); accessory flagellum with three articles, the
third article rudimentary. Awnfenna about two thirds the length of the antennule,
the fourth and fifth peduncular articles subequal; flagellum shorter than the fifth
peduncular article, with four articles, of which the first is equal to the combined
length of the terminal three. Peraeon segments 3-6 each with a short, robust,
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F1G. 12. Microdeutopus hancocki Myers.

(a) Male head, Bahia de Salinas, Costa Rica

(Paratype). Microdeutopus trichopus Myers. (b) Male head, Isabela Island, Galapagos

(Paratype).
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anteriorly directed spine in the mid-ventralline. Gnathopod 1 with article 1 moderately
produced anteriorly, rounded; article 2 expanded, oval, article 4 roughly triangular,
with relatively short setae on the posterior margin; article 5 longer than broad, with-
out teeth on the anterior margin, the posterior distal angle produced into a large,
stout tooth, at the base of which are from one to four small forward projecting
teeth; article 6 short, the posterior margin with a distal and proximal lobe; article
7 relatively long, with accessory teeth on its posterior edge. Gnathopod 2 with article
2 somewhat concave on its anterior margin, the anterior distal corner produced
into a rounded lobe; article 5 slightly longer than article 6 and expanded distally,
where it considerably exceeds the width of article 6; articles 4, and 5 with numerous
long, finely pectinate setae arising from the anterior and posterior margins. Uropod
3 with the rami subequal, slightly longer than the peduncle; endopodite with two
to four equally spaced spines on the inner margin and one or two on the outer;
exopodite with two well separated spines on the inner margin, and on the outer a
solitary spine, basal to which in fully mature adults is a pair of closely associated
spines, the outer of which is the longer. Telson with each terminal crest bearing
on its distal dorsal margin a group of three or four setae, two or three of which are
short and spiniform. Additional setae may appear spiniform during growth, which
is in contrast with the condition in M. stationis where the spines are always quite
distinct from the setae.
Maximum size of male : 5 mm.

FEMALE. As the male except for the absence of ventral peraeon spines, and the
sexually dimorphic gnathopoda. Gnathopod 1 with article 2 unexpanded; articles
5 and 6 subequal in length, article 5 distinctly the broader, with the posterior distal
angle produced into one or two small teeth, article 6 with the anterior margins
roughly parallel; article 7 slender, considerably longer than the palmar region with
accessory teeth on the posterior edge. Gnathopod 2 with article 2 unexpanded;
articles 5 and 6 subequal in length, article 5 roughly pentagonal with the anterior
margin almost straight, broadening distally, where it considerably exceeds the breadth
of article 6; anterior and posterior margins of articles 4 and 5 bearing long pectinate
setae.

Maximum size of female : 6 mm.

DiscussioN. M. schmatts is closely related to M. hancocki and M. trichopus but
differs from these in the male, by having the anterior margin of article 5 of gnathopod
1 (Text-figs. 13b, d) devoid of any toothlike processes and in the female by the pres-
ence of teeth on the posterior distal angle of article 5 of gnathopod 1 (Text-fig.
16b, d).

Ecorogy. In the sub-littoral to a recorded depth of 42 metres (off Point Loma
Light, California). Tolerant of a wide range of conditions, on mud, fine or course
sand, and rock substrata, among various vegetation, shells, and coral.

DistriBuTION (Text-fig. 15). Along the coasts of California (Cayucos, Point
Conception, Point Loma, San Clemente, and Newport), Baja California (El Coyote,
Bahia de San Quintin, Bahia de Magdalena and Cape San Lucas) and Costa Rica
(South Viradores Islands, Playa Blanca and Bahia de Salinas).
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Fi1G. 13. Micrvodeutopus hancocki Myers. (a) Male gnathopod 1, Bahia de Salinas, Costa
Rica (Holotype). (c) Male gnathopod 1, Salango Island, Equador. Microdeutopus
schmitti Shoemaker. (b) Male gnathopod 1, Bahia de San Quintin, Baja California.
(d) Male gnathopod 1, Bahia de Salinas, Costa Rica. Microdeutopus trichopus Myers.
(e) Male gnathopod 1, Isabela Island, Galapagos (Holotype). Microdeutopus sp. nov.?

(f) Male gnathopod 1, Tortugas, Florida, U.S.A. (g) Male gnathopod 1, Tortugas, Florida,
U.S.A.

ZOOL. 17, 4 8
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Microdeutopus hancocki Myers
(Text-figs. 12a, 13a, ¢, 14d, h, m, 15, 16¢, €, 20k, pl. 1a)
Microdeutopus hancocki Myers, 1968b : In press.
TyPE LocALITY. Bahia de Salinas, Costa Rica.

D1AGNoOsIS OF MALE. Awntennules and antennae not noticably different from those
of M. schmitti. Paragnaths with the mandibular processes longer and more slender
than in M. schmitti. Peraeon segments 3-5 each with a short robust, anteriorly
directed spine in the mid-ventral line, segment 6 with a small or vestigial spine.
Gnathopod 1 with article 1 moderately produced anteriorly, rounded; article 2
markedly expanded anteroproximally; article 4 roughly triangular, with very
long setae on the posterior margin; article 5 longer than broad, oval, with a median
dentiform process on the anterior margin, and at the posterior distal angle, three
stout teeth, the most distal of which is the longest; article 6 short, with a single lobe
on the posterior margin; article 7 relatively long, with accessory teeth on the posterior
edge. Gnathopod 2 with article 2 concave on the anterior margin; article 5 consider-
ably longer than article 6 but scarcely broader; articles 4 and 5 with numerous
long, finely pectinate setae arising from the anterior and posterior margins. Uropod
3 and telson scarcely differing from those of M. schmitti of a comparable size.

Maximum size of male 3-8 mm.

FEMALE. As the male except for the absence of ventral peraeon spines, and the
sexually dimorphic gnathopoda. Gnathopod 1 similar to that of M. schmatti but
with the posterior margin of article 5 without teeth at the posterior distal angle.
Gnathopod 2 scarcely differing from that of M. schmatti, but with the pentagonal
shape of article 5 less well marked.

Maximum size of female 4-T mm.

DiscussioN. M. hancocki is very closely related to M. schmaitéi, from which it
differs in the male having a tooth-like process on the anterior margin of article 5
of gnathopod 1 (Text-fig. 13a, c), and article 4 of this appendage bearing very long
setae. In addition the structure of the ventral peraeon spines (Text-fig. 20k)
and paragnath (Pl 1a) and the shape of the second gnathopod (Text-fig. 14m)
distinguishes the present species from M. schmitti. It differs from M. trichopus
by having article 6 of gnathopod 1 devoid of any forward projecting teeth on its
posterior margin.

EcorLoGcy. Apparently more habitat-specific than M. schmitti, having been
recorded at present only from sandy bottoms to a depth of about 18 metres.

DistriBUTION (Text-fig. 15). Costa Rica (Bahia de Salinas), Panama (Bahia
Honda), Equador (Salango Island), and Galapagos (Isabela Island).

crest of male telson, Bahia de Salinas, Costa Rica (Paratype). (m) Male gnathopod 2,
Bahia de Salinas, Costa Rica (Paratype). Microdeutopus trichopus Myers.(e) Male
uropod 3, Isabela Island, Galapagos (Holotype). (i) Dorsal view of left terminal crest
of male telson, Isabela Island, Galapagos (Holotype). (j) Male gnathopod 2, Isabela
Island, Galapagos (Paratype). Microdeutopus sp. nov.? (k) Male gnathopod 2, Tortugas,

Florida.
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m

Fic. 14. Microdeutopus schmitti Shoemaker. (a)—(c) Male uropod 3, all figured the same
size (and therefore each at a different scale) for easy comparison. (a) 3-0 mm. & (b)
45 mm & (c) 50 mm. &, Bahia de San Quintin, Baja California. (f) (g) Dorsal view of
left terminal crest of male telson, Bahia de San Quintin, Baja California. (1) Male gnatho-
pod 2, Bahia de San Quintin, Baja California. Microdeutopus hancocki Myers. (d) Male
uropod 3, Bahia de Salinas, Costa Rica (Holotype). (h) Dorsal view of left terminal
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Microdeutopus trichopus Myers
(Text-figs. 12b, 13€, 14¢, i, j, 15, 16f-g, 20g)
Microdeutopus trichopus Myers, 1968b : In press.
TvypE LocALITY. East of south end of Isabela Island, Galapagos.

Di1aGNosis OF MALE. Awntennule slightly over one half the body length, the first
peduncular article slightly shorter than the very slender second article, the third
about a third the length of the second article; flagellum somewhat longer than the
peduncle, normally with up to twelve articles (maximum recorded thirteen);
accessory flagellum with three articles, the third rudimentary. A#nfenna about two
thirds the length of the antennule, the fourth and fifth peduncular articles elongate,
slender subequal; flagellum shorter than the fifth peduncular article with four, rarely
five articles, the first article long, about equal to the combined length of the terminal
three or four. Peracon segments 3—-6 each with a long and slender spine in the mid-
ventral line, those of segments 3 and 4 directed anteriorly those of segments 5 and 6
straight or slightly recurved. Guathopod T with article 1 moderately produced
anteriorly, rounded; article 2 expanded anteroproximally; article 4 short and bulky;
article 5 oval, longer than broad, with a median dentiform process on the anterior
margin and at the posterior distal angle, a short stout tooth, basal to which on the
posterior margin is a further small tooth; article 6 over one half the length of article
5, the palmar angle produced into a short, blunt ending, forwardly projecting tooth,
opposable to article 7; article 7 of moderate length, with accessory teeth on the
posterior margin; the posterior margins of articles 4, 5 and 6 densely setose, the setae
exceptionally long, in the largest males measuring o-5 mm., 0-4 mm. and 03 mm.
on each article respectively. Guathopod 2 with article 2 somewhat expanded distally,
the anterior margin slightly concave; articles 5 and 6 subequal in length, article
5 slightly the broader. Uropod 3 with the rami long and slender, longer than the
peduncle, the exopodite slightly the longer of the two rami; each ramus with a single
spine on each of the inner and outer margins. Telson with each terminal crest
bearing on its distal dorsal margin a long seta and a short stout spine.

Maximum size of male : 3-8 mm.

FEMALE. As the male except for the absence of ventral peraeon spines, and
sexually dimorphic gnathopoda. Gnathopod T with article 2 unexpanded, articles 5
and 6 slender, subequal in length, article 6 somewhat broader distally than at the
junction with article 5; article 5 without teeth at the posterior distal angle; article
7 longer than the palmar region, with accessory teeth on the posterior edge. Gnatho-
pod 2 with article 2 unexpanded; articles 5 and 6 subequal in breadth, article 6
slightly the longer, broadening distally; article 7 short and stout.

Maximum size of female: 4-0 mm.

DiscussioN. M. trichopus differs in the male from all other known Microdeutopus
species (but see following form and Lembopsis Pearse, (p. 139), in having the posterior
margin of article 6 of gnathopod 1 (Text-fig. 13¢) produced into a forward projecting
tooth opposable to article 7.

Ecorogy. M. trichopus appears to be a relatively deep water species having
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been absent from samples of M. hancock:i taken in shallow waters in geographical
areas where the present species is known to occur. Recorded from 58-110 metres
over mud, and also among nullipores on sandy bottoms.

DistriBUTION. Galapagos (two localities off Isabella Island).

Microdeutopus sp. nov.?
(Text-figs. 13f-g. 14k, 15, 20)

Two males and a single female of a species of Microdeutopus of the ‘“ schmitts ”’
group, were examined, from Tortugas, Florida. This material most closely resembles
M. trichopus from the Galapagos archipelago but it differs from that species particu-
larly in the structure of the male gnathopod 1. This has article 4 elongate and

. M. schmitti Shoe.

O M.hancocki Myers
A M.trichopus Myers 2
(] Microdeutopus sp. nov.? 7

F16. 15. The recorded distribution of the * schmitti *’ group of species in the Americas.

rectangular in the present material, whereas it is short and triangular in M. trichopus,
in addition article 6 is short and article 7 opposable to the teeth of both articles 5
and 6 in present material, whereas in M. trichopus article 6 is over half the length
of the article 5, with article 7 opposable to the teeth of article 6 only. Lastly, the
setation of gnathopod I is considerably more sparse in present material than in
M. trichopus. On gnathopod 2 article 5 is slightly longer than article 6 in present
material, whilst the same two articles are subequal in M. trichopus.
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Fi1G. 16.  Microdeutopus schmitti Shoemaker. (a) Female gnathopod 2, Bahia de San Quin-
tin, Baja California. (b) Female gnathopod 1, Bahia de San Quintin, Baja California.
(d) Female gnathopod 1, Bahia de Salinas, Costa Rica. Microdeutopus hancocki Myers.
(c) Female gnathopod 2, Bahia Honda, Panama (Paratype). (e) Female gnathopod 1,
Bahia Honda, Panama (Paratype). Microdeutopus trichopus Myers. (f) Female gnatho-
pod 2, Isabela Island, Galapagos (Paratype). (g) Female gnathopod 1, Isabela Island,
Galapagos (Paratype).
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The present form is separated geographically from M. trichopus by the Central
American isthmus, which has not been severed since the late Miocene, so one might
expect the two forms to be specifically distinct. This possibility is strengthened by
what is known so far of the ecology of the two forms, M. trichopus occurring in, and
apparently restricted to, muddy and sandy bottoms in over 50 metres depth, while
present material is found in relatively shallow waters amongst weeds.

More abundant material from a wider range of localities is required before the
true taxonomic status of the present form can be elucidated.

DESCRIPTION OF MALE. Aniennules and antennae missing. Peraeon segments
3-6 each with a spine on the mid-ventral line, those of segments 3 and 4 directed
anteriorly, those of segments 5 and 6 straight or slightly recurved. Gnathopod 1
with article T moderately produced anteriorly, rounded; article 2 markedly expanded
anteroproximally; article 4 very elongate, roughly rectangular; article 5 oval,
longer than broad, with a median dentiform process on the anterior margin, and at
the posterior distal angle, a short stout tooth, basal to which, on the posterior margin,
are two further small teeth; article 6 about one third the length of article 5, the
palmar angle produced into a short, blunt ending, irregular, forward projecting
tooth, basal to which is a small lateral projection; article 7 relatively long, opposable
to the teeth of both articles 5 and 6; the posterior margins of articles 4, 5, and 6
bearing long setae. Gnathopod 2 with article 2 very slender basally, markedly
expanded proximally; article 5 somewhat longer and broader thanarticle6. Uropod 3
with the rami long and slender, longer than the peduncle, the exopodite the longer
of the two rami, each ramus with a single spine on its inner margin. Telson with
each terminal crest bearing on its distal dorsal margin, a long seta, and a short
spine.

Length of males : 3-4 mm. and 3-5 mm.

FEMALE. Awntennules missing. Amfennae about one third the body length, the
fourth and fifth peduncular articles elongate, slender, subequal; flagellum shorter
than the fifth peduncular article, with four articles, the first article long, slightly
shorter than the combined length of the terminal three. Gnathopods 1 and 2 not
differing from those of M. trichopus.

Length of female : 3-3 mm.

MATERIAL. I & and 1 Q; station 48-30, gth August, 1930, east and south of
Loggerhead Light, Dry Tortugas, Monroe Co., Florida, in 20-20 metres. 1 J;
station 12-31, 26th June, 1931, Tortugas, Florida (24°36’ N. 82°56" W. approx.
from chart) in 18-20 metres (low water) net tow-weedy haul.

Microdeutopus armatus Chevreux
(Text-figs. 17d, 18, 20l)

Microdeutopus armatus Chevreux, 1886 : XLI; Chevreux, 1887b: 312, pl. 5, figs. 11-12;
Chevreux, 1887a : 92; Stebbing, 1906 : 589; Chevreux & Fage, 1925 : 296, figs. 303, 307;
Barnard, 1958 : 29.

Stimpsonella armata (Chevreux) Della Valle, 1893 : 422, pl. 4, fig. 8, pl. 11 figs. 13—24; Chevreux,
1900 : 89; Norman 1905a : 25.
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TypE LocaLiTY. North East of Basse-Kikerie, France.

DI1AGNOSIS OF MALE. Antennule between one half and two thirds the body length,
the second peduncular article longer than the first, the third a little over one third
the length of the second; flagellum longer than the peduncle, normally with up to
fourteen articles (maximum recorded sixteen); accessory flagellum with two articles,

F16. 17.  Microdeutopus chelifer (Bate). (a) Male head, with (b) a transverse section and
(c) a lateral view of the third peduncular article of the antenna, Jersey, Channel Islands.
Microdeutopus armatus Chevreaux. (d) Male head, Villefranche, France.
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the second article rudimentary. Antenna about two thirds the length of the antennule,
the fourth and fifth peduncular articles subequal; flagellum slightly shorter than the
fifth peduncular article with five articles. Peracon segments 2—5 each with a spine in
the mid-ventral line, that of segment 2 slender hook-shaped, directed anteriorly, those
of segments 3—5 robust anteriorly directed, that of segment 5 the shortest. Guathopod
1 with article T moderately produced anteriorly, acute; article 2 short and greatly
expanded; article 5 almost as broad as long, the posterior distal angle produced into a
large, broad, blunt ended tooth; article 6 short, the posterior margin irregularly lobed ;
article 7 relatively long. Gnathopod 2 with article 2 expanded, the anterior margin
produced into a crenated flange; articles 5 and 6 roughly rectangular, subequal in
length and breadth, article 6 with the palmar angle produced into a short tooth.
Uropod 3 with the rami subequal, slightly shorter than the peduncle; endopodite
with a pair of spines on the inner dorsal margin near the apex, and one long and one
short terminal seta, exopodite with a similar pair of terminal setae. Telson with
each terminal crest bearing, on its distal dorsal margin, a long seta.
Maximum size of male : 3 mm.

FEMALE. As the male except for the structure of the sexually dimorphic gnatho-
poda, and absence of ventral peraeon spines. Gnathopod 1 with article 2 somewhat
dilated; article 6 longer than article 5, with the anterior and posterior margins roughly
parallel, article 7 very elongate, exceeding in length the palmar region. Gnuathopod
2 with article 2 expanded, the antero-distal corner produced into a lobe; article 6
considerably longer than article 5, with the palmar angle produced into a broad-
based triangular process.

Maximum size of female : 4 mm.

DiscussioN. M. armatus differs in the male from all other species in the genus,
except M. chelifer, in having the second gnathopod chelate. It differs from the
latter species by having the fifth and sixth articles of gnathopod 2 (Text-fig. 18d),
subequal in length and breadth, whereas in M. chelifer (Text-fig. 19c), article 6 is
much shorter and much broader than article 5. There is no justification for placing
these two species together in a distinct genus (Stzmpsonella Della Valle) as suggested
by Della Valle (1893) on the basis of the chelate male second gnathopoda, since in
other respects they exhibit no greater affinity with each other than they do with other
Microdeutopus species. The most generally useful character enabling the identi-
fication of females of M. armatus is the structure of the second gnathopod (Text-fig.
18e), which has a pronounced projection at the antero-distal corner of article 2,
and a triangular process at the palmar angle of article 6. In addition article 2 of the
first gnathopod (Text-fig. 18a) is somewhat dilated.

EcoLogy. On soft grey mud (type locality), fine or coarse sands, in the sub-
littoral, in 10—go metres. At Naples (Della Valle, 1893), associated with Urothoe
and Ampelisca.

DistriBUTION. France, from the type locality, southwards along the coasts of
the Bay of Biscay (Le Croisic, Gulf of Gascony), Portugal, and in the Mediterranean
off the coasts of France (Antibes, Villefranche) Corsica (Bonifacio) and Italy (Naples).
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Microdeutopus chelifer (Bate)
(Text-figs. 17a—c, 19, 20n)

Stimpsonia chelifera Bate, 1862 : 162, pl. 29, fig. 9; Bate & Westwood, 1863 : 285; Stebbing,
1878 : 34, pl. 5, figs. 2—3; Norman, 1886 : 17.

Microdeutopus chelifer (Bate) Stebbing, 1888 : 334; Stebbing, 1906 : 589; Chevreux & Fage,
1925 : 295, fig. 306; Barnard, 1958 : 29.

[Non] Microdeutopus chelifer Haswell, 1879 : 340, pl. 22, fig. 3.

Stimpsonella chelifera (Bate) Della Valle, 1893 : 424, pl. 56, figs. 42—45; Norman, 1905a : 25;
Norman, 1905b : 82; Norman & Scott, 1906 : 84; Norman, 1907 : 368.

TyPE LoCcALITY. Salcombe, Devon, England.

DiaGNoOsIS OF MALE. Anfennule slightly over one half the body length, the second
peduncular article a little longer than the first, the third over one third the length
of the second; flagellum longer than the peduncle, normally with up to fifteen articles
(maximum recorded seventeen); accessory flagellum with three articles, the third

Fic. 18. Microdeutopus armatus Chevreux. (a) Female gnathopod 1, Le Croisic, France.
(b) Male gnathopod 1, Le Croisic, France. (c) Male uropod 3, Le Croisic, France. (d)
Male gnathopod 2, Le Croisic, France. (e) Female gnathopod 2, Le Croisic, France.
(f) Male telson, Le Croisic, France,
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article rudimentary. Anfenna longer than the antennule, the third peduncular
article with its lower outer margin produced into a flattened lobe, the fourth pedun-
cular article very slightly shorter than the fifth; flagellum longer than the fifth
peduncular article, normally with up to ten articles (maximum recorded eleven).

FiG. 19. Microdeutopus chelifer (Bate). (a) Male gnathopod 1, Paignton, Devon, England.
(b) Male gnathopod 1, articles 4 and 5, Khios, Greece. (c) Male gnathopod 2, Paignton,
Devon, England. (d) Male (Immature) gnathopod 2, articles 6 and 7, Khios, Greece.
(e) Male uropod 3, Brittany, France. (f) Female gnathopod 1, Guernsey, Channel
Tslands. (g) Female gnathopod 2, Guernsey, Channel Islands.
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Peracon segments 2—4 each with an anteriorly directed process in the mid-ventral
line, those of segments 2 and 3 long, slender, spiniform, that of segment 4 short,
robust. Guathopod 1 with article r strongly produced anteriorly, very acute;
article 2 scarcely expanded; article 5 very enlarged, but longer than broad, the
posterior margin produced sub-distally into a long, narrow, inward curving tooth,
distal to which in some, but not all specimens, is a further small tooth; article 6
relatively long, the posterior margin undulate; article 7 robust. Gnathopod 2 with
article 2 narrow and elongate, with a small projection at the antero-distal corner;
article 6 shorter and broader than article 5, with the palmar region produced into a
process, which in young males is short and broad, bearing a stout spine at its
tip, but in mature males is drawn out into a long inward curving tooth, when the
spine is usually obsolete; article 7 very long, opposable to the palmar process.
Uropod 3 with the rami elongate and slender, subequal in length with the peduncle;

— M

F1G. 20. Ventral peracon processes in Microdeutopus species. (a) M. gryllotalpa Costa
Isefjord, Denmark. (b) M. anomalus (Rathke) Falmouth, Cornwall, England. (c) M.
versiculatus (Bate) Falmouth, Cornwall, England. (d) M. anomalus (Rathke) Plymouth,
Devon, England. (e) M. stationis Della Valle Guernsey, Channel Islands. (f) M. algi-
cola Della Valle Bone, Algeria. (g) M. trichopus Myers Isabela Island, Galapagos.
(h) M. dammnoniensis (Bate) Bandol, France. (i) M. sp. nov. ? Tortugas, Florida, U.S.A.
(j) M. damnoniensis (Bate) Plymouth, Devon, England. (k) M. hancocki Myers Bahia
de Salinas, Costa Rica. (1) M. armatus Chevreux Villefranche, France. (m) M. schmitti
Shoemaker Bahia de Salinas, Costa Rica. (n) M. chelifer (Bate) Jersey, Channel Islands.
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exopodite slightly the longer of the two rami, with two isolated spines on the outer
margin, of which the more distal is particularly long; endopodite with two well
separated spines on the inner margin and one on the outer; each ramus with a term-
inal cluster of spines, of which one is greatly elongated. Telson with each terminal
crest bearing on its distal dorsal margin, a group of up to 3 setae.

Maximum size of male : 8 mm.

FEMALE. As the male except for the absence of ventral peraeon spines and the
sexually dimorphic antennae and gnathopoda. Amtenna with the third peduncular
article unmodified, and the entire appendage less well developed than that of the
male, such that it does not exceed the length of the antennule. Gunathopod 1 with
article 2 moderately expanded; article 6 longer than article 5, about twice as long
as broad, with the anterior and posterior margins roughly parallel; article 7 robust,
equal in length to the palmar region. Gnathopod 2 similar to gnathopod 1 but more
slender, the palmar region more transverse.

Maximum size of female : 8 mm.

DiscussioN. As in the preceding species, the second gnathopoda of the male
are chelate. In the present species, however, article 6 of this appendage (Text-fig.
19c) is much shorter and broader than article 5, whereas in M. armatus (Text-fig.
18d) the fifth and sixth articles are more or less subequal in length and breadth.
M. chelifer is unique among the known Microdeutopus species in having sexually
dimorphic antennae, but this feature is not considered to be a sufficient reason for
separating the present species from the genus Microdeutopus (see also Stebbing,
1888). Females have few diagnostic characters, but important identification features
when taken in combination are: the accessory flagellum of the antennule having
three articles (Text-fig. 17a), the third uropod rami having their sparse spination
of solitary spines, the more distal of two spines on the outer margin of the exopodite
being exceptionally long (Text-fig. 19c) and the telson bearing setae, but no
spines.

Ecorocy. In the scarcely tidal Mediterranean the present species occurs in
shallow waters, among Cystoseira, Chondrus, Saccorhiza etc. On the Atlantic and
English Channel coasts, the species is also found in the shallow sub-littoral among
Laminaria holdfasts and other weeds, but it most frequently inhabits the littoral
zone, among algae in rock pools often high up on the shore, particularly in sheltered
places with a high accumulation of silt, often where there is some brackish water
influence.

DisTRIBUTION. Along the south-western coasts of the British Isles (Studland,
Torbay, Wembury Bay, Salcombe, Portwrinkle), the Channel Islands and the adjoin-
ing French coast, and thence at a number of localities along the coasts of the Bay of
Biscay to Guethery in the extreme south. Recorded from Cadiz, and probably
occurs in a number of favourable localities around the coasts of Spain and Portugal.
In the Mediterranean it has been recorded from the coast of France (Séte, Monaco,
Antibes, Villefranche) and in the Aegean from the Greek Island of Khios, off the
Turkish coast. The ?Stimpsonia sp. of Sowinsky (1898) from the Black sea may
refer to this species.
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Microdeutopus sporadhi sp. nov.
(Text-Afigs. 21, 22)

DESCRIPTION OF MALE HOLOTYPE. Mouthparts not differing significantly from
those of other members of the genus. Head lateral-lobes moderately well developed,
obtuse; eye reniform. Antennule about two thirds the body length, the first pedun-
cular article shorter than the second, the third less than one half the length of the

F16. 21.  Microdeutopus sporadhi sp. nov. Anterior end of male holotype, Emborios Bay,
Khios, Greece.

second; flagellum about one and one half the length of the peduncle, with thirteen
articles; accessory flagellum with two articles, the second article minute, shorter
than the first article of the primary flagellum. A#tenna shorter than the antennule,
the fourth and fifth peduncular articles subequal; flagellum scarcely longer than the
fifth peduncular article, with seven articles. Peracon segments 2 and 3 each with a
robust, anteriorly directed spine in the mid-ventral line, that of segment 2 the longer.
Gnathopod 1 with article 1 strongly produced anteriorly, somewhat attenuated,
article 2 elongate, relatively slender, but broadening distally, its anterior margin
excavate for the reception of the carpus when folded, article 4 slender, scarcely over
lapping the posterior margin of article 5, article 5 grossly expanded, longer than broad,
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slender basally, broad distally, with groups of long fine setae arising from within the
distal and postero-distal margins, and with the posterior distal angle produced
into two distinct teeth, the proximal (outer) tooth curved inward, relatively long
and slender, terminating acutely, the distal (inner) short, robust, obtuse, article 6
elongate and slender, broadening somewhat distally, but with the palmar region
almost obsolete, the posterior margin almost straight, article 7 very long, though
slightly shorter than article 6, with accessory teeth on the posterior margin. Gnatho-
pod 2 with article 2 relatively short and broad, the anterior margin almost straight,
articles 5 and 6 subequal in length and breadth, article 7 relatively short. Peraeo-
pods 3~7 of the typical Microdeutopus structure. Uropod 3 with the rami short,
not exceeding the length of the peduncle, exopodite slightly the longer of the two
rami, devoid of spines on the lateral margins, terminating distally in a group of
five long setae, of which the two most distal arise from a vestigial second article;
endopodite with a single median spine on the inner margin and a group of four

seg.1 2 3 4

Fic. 22.  Microdeutopus sporadhi sp. nov. Male paratypes. (a) Gnathopod 1. (b) Telson.
(c) Uropod 3. (d) Paragnath. (e) Terminal article of maxillule palp. (f) Maxillule.
(g) Gnathopod 2. (h) Ventral peracon processes. (i) Mandible.
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terminal setae. Telson of the usual Microdeutopus form, each terminal crest bearing
on its distal dorsal margin a pair of long setae of unequal length.
Length : 3-0 mm:.

MALE PARATYPES. Agree closely with the holotype in all diagnostic characters.
Antennal flagellum of one paratype with 8 articles, otherwise this appendage also
invariable.

Length of paratypes 2:-8—3-2 mm.

FEMALE. Unknown.

Types. & Holotype B.M. (N.H.) Registration Number 1968.1.8.1
1 3 Paratype B.M.(N.H.) Registration Number 1968.1.8.2
2 & Paratypes U.S.N.M. Catalogue number 122544.

Type LocaLiTY. Emborios Bay, Khios, Greece.
MATERIAL. 6 & from the type locality, August 8-1x1th, 1967.

DiscussioN. M. sporadhi does not show close affinity with any of the previously
described species of Microdeutopus. Males differ from those of all other Micro-
deutopus species except M. haswelli Stebbing in the structure of gnathopod 1 (Text-
fig. 22a), which has the posterior distal angle of article 5 produced into two teeth,
of which the proximal (outer) is the longer. They differ from M. haswelli in the
structure of the antenna (Text-fig. 21), which is slender, with a relatively elongate
and slender flagellum, whereas in M. haswelli (Text-fig. 4b) it is sub-pediform, with
the first flagellar article stout and the terminal articles compressed and obscurely
articulate. In addition article 2 of gnathopod 2 is broad and relatively short in
M. sporadhi (Text-fig. 22g), but elongate and very slender in M. haswelli (Text-fig. 3h).

EcoroGy. Type material from among Cystoseira in 0—2 metres where relatively
little water movement has allowed accumulation of detritus. Absent from Cysto-
setra growing nearby in deeper waters where there is relatively little detritus accumu-
lation.

INCERTAE SEDIS

Genus Hansenella Chevreux 1909

Hansenella longicornis Chevreux, 1909 : 5, fig. 3.

The genus Hansenella was established by Chevreux (19og) for the reception of
three ovigerous females obtained off the Azores at a depth of 1360 metres. The
genus is characterized by the form of the female gnathopod 1, which is similar to
that of male Microdeutopus species. In the light of the present review, this feature
alone is not sufficient to erect a new genus, since development of teeth on article
5 of the female gnathopod 1 also occurs in M. schmitti Shoe. When males of H.
longicornis are known, it is likely that the species will have to be transferred to the
genus Microdeutopus, but it should be emphasized that the female gnathopod 1 is
far more massively developed in H. longicornis than in any known Microdeutopus
female.
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SPECIES DUBIA
Microdeutopus tittii Heller
Microdeutopus tittsi Heller, 1866 : 48, pl. 4, fig. 8.

It is doubtful if this form described from a single specimen collected at Pirano
in the Adriatic is a distinct species. Della Valle (1893) considered it to be a much
mutilated specimen of M. gryllotalpa Costa, but even allowing for mutilation, the
undilated article 2 of gnathopod 2 would appear to precluds that species The
relative lengths of the antennules and antennae could apply to M. chelifer (Bate),
but the non-cheliferous gnathopod 2 precludes that species. Allowing for the mutila-
tion of the antennules and antennae, which is of frequent occurrence in the delicate
Aoridae, this species is most likely to be M. anomalus (Rathke) as suggested by
Stebbing (1906) or M. stationis Della Valle. The long slender antenna with a
flagellum of eleven articles would most favour the latter species.

Species not attributable to Microdeutopus Costa

1. Microdeutopus anomalus Bate, 1862 : 164. = Q@ Aora typica Kroyer, 1845 : 328.

2. Microdeutopus arcticus Hansen, 1887 : 231. = Lembos arcticus (Hansen) Steb-
bing, 1895 : 207.

3. Microdeuteropus australis Haswell, 1879 : 271 = Lemboides australis (Haswell)
Stebbing, 1899 : 350.

4. Microdeuteropus bidentatus Stebbing, 1876 : 73. = Lembos websterit Bate,
1856 : 58.

5. Microdeutopus kraemmers Reid, 1951 : 251. = Lembopsis kraemmeri (Reid)
Myers, 1968c : In press.

6. Microdeutopus longipes (Lilljeborg) DBate, 1862 : 166. = Lembos longipes
(Lilljeborg) Stebbing, 1895 : 207.

7. Microdeutopus maculatus Thomson, 1879 : 331. = @ Aora typica Kroyer, 1845

328.
8. Microdeutopus megnae Giles, 1888 : 231. = Grandidierella megnae (Giles) Chilton,
1021 : 548.

9. Microdeuteropus mortoni Haswell, 1879 : 339 = 3Aora typica Kroyer, 1845 : 328.
10. Microdeuteropus tenuipes Haswell, 1879 : 339 = QA4 ora typica Kroyer, 1845 : 328.
11. Microdeutopus tenuis (Dana) Bate, 1862 : 165. = Lembos tenuis (Dana) Stebbing,
1895 : 207.

12. Microdeutopus tridens Schellenberg, 1938 : 74 = Lembopsis tridens (Schellen-
berg) Myers, 1968c : In press.

13. Microdeutopus websterii (Bate, 1862) : 164. = Lembos websterii Bate, 1856 : 58.
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APPENDIX I
Catalogue of material examined in the present work.
KEY TO ABBREVIATION OF SOURCES:

A AM. Personal collections

AM.S. Australian Museum Sydney

B.M.N.H. British Museum (Natural History)

IBJIR. Dr. E. Rasmussen

M.B.A.P. Marine Biological Association, Plymouth

M.N.H.N. Museum National D’Histoire Naturelle, Paris.

S.B.A. Station Biologique D’Arcachon

U.S.C. University of Southern California

U.S.N.M. United States National Museum (Smithsonian Institution)
U.ZM.D. Universitets Zoologiske Museum, Denmark.

* Indicates material emanating from the collections of the original author of the species.
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Microdeutopus gryllotalpa Costa

England
Chaldon Herring, Dorset
Weymouth, Dorset
Plymouth, Devon
Wales
Swansea, Glamorgan
Denmark
‘“ Denmark "’
Bohuslen
Isefjord
Roskilderjord
France
Le Croisic
Arcachon .
Spain
Valencia
Italy
Naples
Greece
Khios
U.S.A.
‘“ N.E. America ”’
‘Wood’s Hole, Mass.
Marion Harbour, Mass
Vinyard Sound, Mass. .
Newport, Rhode Island
Noank, Connecticut

Location

U.ZM.D.

B.M.N.H.
B.M.N.H.

A.AM.

B.M.N.H.

U.ZM.D.
E.R.
ER.

B.M.N.H.

S.B.A.

B.M.N.H.

B.M.N.H.

AAM.

B.M.N.H.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

Microdeutopus versiculatus (Bate)

England
Plymouth, Devon

Salcombe, Devon

Mouth of river Yealm, Devon

Falmouth, Cornwall

Scotland
Isle of Mull

Oldany Harbour, Sutherland

Eire

Birterbuy Bay, Co. Galway .

Roundstone, Co. Galway

Westport, Co. Mayo
Channel Islands

Guernsey .

AAM.

B.M.N.H.
U.Z.M.D.

M.B.A.P.

B.M.N.H.
B.M.N.H.
B.M.N.H.

U.ZM.D.

B.M.N.H.

U.ZM.D.

B.M.N.H.
B.M.N.H.
B.M.N.H.

B.M.N.H.

Microdeutopus stationis Della Valle

Channel Islands

St. Peter’s Port, Guernsey

B.M.N.H.

No. of samples

A RN H

HNHHHHN[

- W

Material

7318%
1329

I3 1% 3immature
500 & 500 @ 1000 immature

2329

243

43 3 56 @ 13 immature
3349

3839
313219

39

539%

17 3 26 9

1319

20337%

29

72 & 102 @ 4 immature

4 & 3 ? I immature
8 3 13 @ 8 immature

21 3 19 @ 4 immature

7369

3362
39

4 & 8 @ 2immature
9 & 12 @ 2 immature

338¢%
93159

14369
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Location No. of samples Material

Corsica

Bonifacio . . . . M.N.H.N. 1 19
Italy

*Naples . . . . B.M.N.H. 2 4 & 11 Q 1 immature
Algeria

Bone . . . . MN.H.N. 1 1329
Greece

Khios 5 . o . AAM. — 3819
Microdeutopus haswelli Stebbing
Australia

Port Jackson . o . AMS. 1 1 3§ HOLOTYPE

Microdeutopus anomalus (Rathke)

England
Plymouth, Devon . . AAM. - 127 & 264 @ 149 immature
Falmouth, Cornwall . . B.M.N.H. 1 64 & 67 @ 21 immature
U.Z.M.D. I 13
Scotland
Argyll o . . . B.M.N.H. 2 5859
Isle of Mull . . . B.M.N.H. 2 138612
Eire
Birterbuy Bay, Co. Galway . B.M.N.H. I 40 & 50 ? 45 immature
Westport, Co. Mayo . . BMN.H. I 1319
Valentia, Co. Kerry . . B.M.N.H. I 4 & 5 1 immature
Killiebegs, Co. Donegal . BM.N.H. I 1 3 9 @ 3immature
Norway
“ Norway "’ 0 c . B.M.N.H. 1 19
Denmark
Bohuslen . . . . B.M.N.H. I 1319
U.ZM.D. 1 1319
France
Cette . 5 . . M.N.H.N. I 23
Corsica
Bonifacio . 0 0 . M.N.H.N. 1 7 & 26 @ 12 immature
U.S.A.
Wood’s Hole, Mass. . . US.NM. 4 113179
Marion Harbour, Mass. . U.S.N.M. 1 29
Vinyard Sound, Mass. . . US.N.M. 8 153182
Rivers’ Island, Mass. . . USNM. I 29Q
Provincetown, Cape Cod. Mass. U.S.N.M. 1 23392
Newport, Rhode Island . U.S.N.M. 4 5 & 23 @ 2 immature
NoData . . . . U.S.N.M. 1 19

Microdeutopus damnoniensis (Bate)

England
Plymouth, Devon . . B.M.N.H. I 1 3 LECTOTYPE
4 @ PARALECTOTYPES
Wembury, Plymouth, Devon. B.M.N.H. I 2 @ zimmature

Drake’s Island, Plymouth
Devon 5 5 . U.ZM.D. 1 8 & 7 @ 3immature



REVISION OF MICRODEUTOPUS 147

Location No. of Samples Material

Channel Islands

Jersey . 3 0 . B.M.N.H. 1 2349

Guernsey . o o . B.M.N.H. 1 29
France

Bandol . . 3 . M.N.H.N. I 6 3 10 Q 2 immature
Microdeutopus algicola Della Valle
Ttaly

*Naples . o o . B.M.N.H. I 1319
Algeria

Bone 0 o 0 . MN.H.N. I 13
Microdeutopus schmitti Shoemaker
U.S.A.

Point Conception, California  U.S.C. 2 24 & 64 @ 24 immature

Point Loma, California . US.C 2 53 5 @ 2immature

San Clemente, California . UsS.C 1 3829

Newport, California . . U.S.C. 6 33 6% 1immature
Mexico

ElCoyote, Baja California . U.S.N.M., I 13

Bahia de San Quintin,

Baja, California 0 . US.N.M. 1 73199
Bahia de Magdalena 0
Baja California 0 . US.C. I 29

Costa Rica

Bahia de Salinas 5 . U.SNM. 9 514 & 261 § 50 immature

Playa Blanca . a . U.S.N.M. 2 348

South Viradores Island. . U.S.N.M. I 13
Microdeutopus hancocki Myers
Costa Rica

Bahia de Salinas . . USN.M. 2 21 § TYPE MATERIAL
Panama

Bahia Honda . o . U.S.N.M. 2 12 8 23 @ 4 immature
Equador

Salango Island . o . USNM. I 18
Galapagos

Isabela Island . a . U.S.N.M. b¢ 21 & 23 § 4 immature
Microdeutopus trichopus Myers
Galapagos

Isabela Island . . . USN.M. 3 383 3% TYPE

MATERIAL

Microdeutopus sp. nov?
U.S.A.

Tortugas, Florida . . U.S.N.M. 2 2319
Microdeutopus armatus Chevreux
France

* Le Croisic o c . B.M.N.H. 1 3439

* Antibes . . . . M.N.H.N. I 238¢

* Villefranche . g . M.N.H.N. I 133179
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Location No. of samples Material
Microdeutopus chelifer (Bate)
England
Salcombe, Devon . . B.M.N.H. I 1 § HOLOTYPE
Wembury Bay, Plymouth,

Devon . 5 5 . U.ZM.D. I 33192
Paignton and Torbay, Devon B.M.N.H. I 2319
Studland, Dorset . . U.ZMD. I 13

Channel Islands
Guernsey . 2 2 . B.M.N.H. I 1319
Jersey 3 5 5 . U.ZM.D. I 1319
France
Brittany . 5 5 . B.M.N.H. 1 39
Le Croisic 3 . . BM.N.H. I 39
Greece
Khios o . c . AAM. — 303 43¢%
Microdeutopus sporadhi sp. nov.
Greece
Khios . . . . AAM. — 63
APPENDIX II
Location of type material of Microdeutopus species
M. haswelli Stebbing Holotype AM.S. 3497
M. damnoniensis (Bate) Lectotype B.M.N.H. 1967.11.1.1
Paralectotypes B.M.N.H. 1967.11.1.2-5
M. schmitti Shoemaker Holotype U.S.N.M. 79375
M. hancocki Myers Holotype U.S.N.M. 112797
Paratypes U.S.N.M. 112798-9
B.M.N.H. 1967.7.2.1—4
M. trichopus Myers Holotype U.S.N.M. 112800
Paratypes U.S.N.M. 1128012
BM.N.H. 1967.7.2.5-6
M. chelifer (Bate) Holotype B.M.N.H. 1952.5.7.129
M. sporadhi sp. nov. Holotype B.M.N.H. 1968.1.8.1
Paratypes B.M.N.H. 1968.1.8.2

U.S.N.M. 122544

Type material of M. versiculatus (Bate) is not present in Bate’s collections at the British
Museum (Natural History) and is therefore probably non-existant. Type material of species
described by Costa, Della Valle, Rathke and Chevreux has been untraceable.



