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A REPORT ON A SMALL COLLECTION OF SHRIMPS
FROM THE KENYA NATIONAL MARINE PARKS AT
MALINDI, WITH NOTES ON SELECTED SPECIES

by

A. J. BRUCE

Heron Island Research Station, Gladstone, Queensland 4680, Australia

With 23 text-figures

The marine caridean fauna of East Africa has been little studied. Prior to
World War 1, German authors produced a number of general studies but
the emphasis of these papers was on crabs. Most of the carideans are reported
from Zanzibar. Hilgendorf (1869) reported two unidentified species of
Alpheus from Zanzibar. Pfeffer (1889) reported Coralliocaris graminea also
from Zanzibar and in 1894 Ortmann added the hippolytid Saron marmoratus.
Lenz (1905) reported three pontoniine shrimps, two hippolytids and six
alpheids from Zanzibar. In 1905 also, Nobili reported Gelastocaris paronae
from Zanzibar. The first World War terminated these studies and there
seems to have been little further interest until Taramelli (1955) reported
again on the crustacea of Zanzibar, recording five species of shrimps, three
of which were not previously recorded.

The present study is based upon the results of collecting from shallow
water in the Casuarina Point and Watamu National Marine Parks at Ma-
lindi, Kenya, over a period of three days during spring tide conditions, in
March, 1973. Collections were kept as generalized as possible and no special
efforts were made to concentrate on special habitats. A total of 67 species are
represented in the material collected, but these are considered to represent only
a small portion of the total variety present. The collection is noteworthy for
the presence of a number of rare or little known species as well as one new
species, but also for the absence of a considerable number of common and
well known shrimps that have been found to be widespread on East African
coasts. It is probable that further collections could readily double or even
treble the number of species known from the Parks.

The positions of the localities at which collections were made are approxi-
mately (i) Casuarina Point, 3° 16.5'S 400 08.5'E; (ii) Watamu Park, 30
22.0'S 400 00.5'E (fig. 1). The material obtained has been deposited in the
collection of the Rijksmuseum van Natuurlijke Historie, Leiden.
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Fig. 1. African east coast, with detail of Kenyan coast.

I. SYSTEMATIC ACCOUNT OF SPECIES COLLECTED
RHYNCHOCINETIDAE

Rhynchocinetes hendersoni Kemp

Rhynchocinetes hendersoni Kemp, 1925: 263 (key), 265-270, figs. 3-7; Gordon, 1935:

82-83, 88 (key); Holthuis, 1952: 11, 80.

Material examined. — Casuarina Point, 31-7-73) 1 3, t juv. 6. The
specimens were collected from a large colony of Millepora at a depth of 1 m
below LWS.

Distribution. — Known in the Indian Ocean, only from South India and
the Gulf of Manaar. Also reported from Bali and Fiji. Not previously re-
corded from East Africa.

Remarks. — Numerous other specimens were also observed in the same
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Millepora colony but avoided capture. Many specimens of Saron marmoratus
were also present. The colour pattern is basically pale reddish with numerous
small white patches, with whitish streaks along the dorsal margins of the
pereiopods. The large specimen, with enlarged first pereiopods, had a rostral
formula of 2-2/3 and the smaller specimen 2-2/2. The fine striae of the
~Y~ 8
carapace and abdomen and the lateral spine of fifth abdominal segment were
distinct.

PALAEMONIDAE: PONTONIINAE
Palaemonella rotumana (Borradaile)

Periclimenes rotumanus Borradaile, 1898: 1005, pi. 63 figs. 5-5I).
Palaemonella rotumana Bruce, 1970: 276-279, fig. 2, pi. 1 fig. ie-f.

Material examined. — Watamu, 8-3-73, 1 §; 9-3-73, 4 (2 ovig. 5): 1 3.
Casuarina Point, 10-3-73, 1 6; 1juv; 1 3; 1 6, 1ovig. ?. Specimens were
obtained from corals collected in 0.5-2 fm or from the dead bases of coral
colonies. One specimen was obtained from the base of an alcyonarian.

Distribution. — Common and widespread throughout the Indo-West Paci-
fic region, but not previously recorded from Kenya. It has been reported
from Zanzibar (Bruce, 1965).

Remarks. m— One of the commonest pontoniine shrimps, found in a wide
variety of habitats from coral reefs to muddy bays and extending from shore
pools to a depth of 70 m. This species has. also recently extended its range
through the Suez Canal into the Eastern Mediterranean Sea.

Vir orientalis (Dana)

Palaemonella orientalis Dana, 1852: 26.
Vir orientalis Bruce, 1972: 64, 65-67, fig. L

Material examined. — Watamu, 9-3-73, 1 3, 1 ovig. 1 juv. The speci-
mens were collected together from a colony of Acropora from a depth of
2 fm.

Distribution. — Previously reported from the Sulu Sea, Fiji and Hawaii
in the Pacific Ocean and from the Andaman Islands in the Indian Ocean.
This species has not been previously recorded from Kenya.

Remarks. — This species has previously been recorded in association
with the coral Pocillopora damicornis (L.) and the association with Acropora
represents a new host genus record. The presence of adult male, ovigerous
female and a juvenile suggests that the association is not accidental, although
the typical host for this species appears to be Pocillopora spp.
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Periclimenes petitthouarsii (Audouin)

Palaemon Petitthouarsii Audouin, 1825: 91.
Periclimenes (Harpilius) petitthouarsi Holthuis, 1952: 12, 78-79.
Periclimenes petitthouarsi Bruce, 1971: 2, 4-5.

Material examined. — Casuarina Point, 10-3-73, 1 3; 1 6; 1 ov. ?. Asso-
ciated with live or dead corals, the present specimens were obtained from
a colony of Seriatopora and two colonies of Acropora.

Distribution. — This species is found only in the western Indian Ocean,
Persian Gulf, Aden and Red Sea. It has not previously been reported from
Kenya but has been found as far South as the Comoro Islands.

Remarks. — This species is replaced throughout the rest of the Indo-West
Pacific region by P. spiniferus (De Man). Both species appear to be free-
living browsers. P. spiniferus occurs in Madagascar, the Seychelle Islands
and Aldabra.

Periclimenes lutescens auct.

Harpilius lutescens Kemp, 1922: 235-237, figs. 72-73.
Periclimenes (Harpilius) lutescens Patton, 1966: 275, 288 (tab. 1), 290 (tab. 2).
Periclimenes lutescens Bruce, 1971: 2, 5; 1975: 27, fig. 15.

Material examined. — Watamu, 8-3-73, i 3; 1 ovig. 9; 9-3-73, 1 3,
i ovig. 9, i juv. All specimens were obtained from Acropora colonies, from
2-6 m.

Distribution. — Known from the Red Sea to the Great Barrier Reef.
Previously reported only from the Comoro Islands in the Western Indian
Ocean and not previously recorded from Kenya.

Remarks. — The species has been confused recently with P. consobrinus
De Man (see below), and some records need to be checked. The specimen of
P. lutescens recorded by Bruce (1971) from the Comoro Islands (27 Novem-
ber, 1964) from Pocillopora, proved to be P. consobrinus on re-examination,
but the other records of P. lutescens from the Comoro Islands are correct.
This species can be readily separated from P. consobrinus on morphological
details and also by the characteristic colouration (Bruce, 1975).

Periclimenes grandis (Stimpson) (fig. 2)

Anchistia grandis Stimpson, i860: 39.

Periclimenes (Ancylocaris) grandis Kemp, 1922: 171 (key), 210-214, figs. 58, 59, pi. 7
fig. io.

Periclimenes (Harpilius) grandis Holthuis, 1952: 11, 79-81; Barnard, 1955: 48.

Periclimenes grandis Bruce, 1971 : 2, 6; 1973: 132-133.
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Fig. 2. Periclimenes grandis (Stimpson). A, mandible; B, left molar process; D, max-
illula; E, palp of maxillula; F, maxilla; G, first maxilliped; H, second maxilliped;
I, third maxilliped.

Material examined. — Watamu, 8-3-71, 4(1 ovig. 5). Shallow pools on
algal crest of reef, under stones.

Distribution. — Widespread from East Africa to the Australian Great
Barrier Reef. This species has not been previously reported from Kenya but
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has been recorded from Zanzibar (Lenz, 1905) and Dar es Salaam (Ort-
mann, 1895) and als® the Seychelle Islands and Comoro Islands.

Remarks. — This species is a common free-living predator of small marine
organisms and feeds readily on small isopods and amphipods, as well as fish
and mollusc muscle under aquarium conditions.

In his report on the Pontoniinae of the Indian Museum, Kemp (1922)
segregated a number of species into what he termed the “P. grandis group”.
The best known species of this group, P. grandis and P. elegans (Paulson),
are free-living active predators and feed readily on live material in captivity,
thereby contrasting with the majority of the species of the genus which are
now known to live in permanent associations with a wide variety of marine
invertebrates. In many of these species the mouthparts have undergone vary-
ing degrees of modification, but such specializations have not been found in
P. grandis. The mouthparts closely resemble those found in the primitive
genus Palaemonella (Bruce, 1971), from which they differ principally only
in the loss of the mandibular palp.

The mandible is robust with a short stout broad incisor process with three
short teeth distally. The medial edge is sharp. The molar processes are also
robust, distally truncated, with large blunt teeth and few setae. The maxillula
has the palp distinctly bilobed, with a long slender upper lobe. The lower lobe
is short and bears a minute seta proximally. The upper lacinia is slender with
about eight stout spines and a few setae distally. The lower lacinia is short
and blunt distally with numerous short simple setae and also some longer
sparsely plumose setae ventrally. The maxilla has an elongated, blunt, non-
setose palp, with a few minute setac on the middle of its lateral border. The
basal endite is deeply bilobed with the distal lobe distinctly larger than the
proximal lobe. Each lobe bears numerous slender simple setae distally. The
coxal endite is completely lacking and a slight eminence of the medial border
indicates its situation. The scaphognathite is normal, about 2.5 times longer
than broad, with the antero-medial border deeply concave. The first max-
illiped has a slender tapering palp with an acute tip. A long slender, densely
plumose seta arises preterminally from the medial border. The basal endite
is broad, 1.3 times longer than wide and distinctly separated from the coxal
endite by a deep notch. The distal and medial margins are provided with
numerous simple or finely setulose setac. The coxal endite is well developed,
subquadrate with numerous long coarsely setulose setae arising from the distal
angle and shorter simple spini form setae from a transverse row at the proxi-
mal angle. The exopod is well developed with a broad flagellum provided
with four long plumose terminal setae and five similar distal setaec in each
margin. The caridean lobe is rather small, but the epipod is large and trian-
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guiar, reaching to the level of the anterior margin of the caridean lobe. The sec-
ond maxilliped is of normal form with a fairly broad dactylar segment, about
3.4 times longer than wide, and densely provided with short, stout, finely
serrated spines along the medial border. The propodal segment has a broadly
rounded anterior margin bearing about ten long simple spines and a few setae.
The carpus, merus and ischio-basis show no special features. The exopod is si-
milar to that of the first maxilliped. The coxa has the medial margin produced
into small upper and lower lobes, each bearing a group of simple setac. The
epipod is subrectangular and with a rudimentary podobranch. The third
maxilliped is moderately robust. The exopod has the ischio-merus distinct
from the basis and strongly bowed, about five times longer than the width,
which is approximately uniform. The distal half of the lateral border bears
five isolated spines in the dissected specimen, and the medial border bears
numerous long fine simple setae. The penultimate segment is broad, 0.7 of
the length of the ischio-merus, and 5.3 times longer than broad. It bears
numerous long slender finely serrated spiniform setae along the ventro-
medial and ventro-lateral margins. The terminal segment is about 0.6 of the
length of the penultimate segment and tapers distally, terminating in a stout
simple spine. The ventral surface is provided with numerous groups of ser-
rated spines, which increase in length, and serrations towards the tip of the
segment. The basis is unmodified and bears a few setac medially. The exopod
is well developed, similar to those on the first and second maxillipeds but
with more numerous plumose setac distally. The coxa is produced into a
small distinct rounded lobe medially, bearing a few simple setac. A well
developed rounded epipod is present laterally and also a small multilamellar
arthrobranch.
In comparison with the commensal species of Periclimenes, the following
features of the mouthparts of P. grandis are of particular importance:
1. Mandible: robust with stout molar process with large blunt teeth.
2. Maxillula: palp deeply bilobed; laciniae not broadened.
3. Maxilla: distal lobe of basal endite broader than proximal.
4. Maxilliped I: slender setiferous palp; distinct basal and coxal endites;
small caridean lobe with large epipod.
5. Maxilliped II: coxa produced medially, with setose lobe: a rudimentary
podobranch present.
6. Maxilliped III: ischio-merus distinct from basis; small functional
arthrobranch.
7. Exopods.: functional, flagella broad with numerous plumose setae.
In most of the commensal species basal and coxal endites of the first
maxilliped are completely fused and the palp is without a plumose seta. In
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the third maxilliped, the ischio-merus and basis are completely fused and the
arthrobranch is rudimentary or lacking. The exopods usually have slender
flagella with only the four terminal plumose setae, as are also found in the
larval stages of pontoniinid shrimps, and probably only have a reduced
functional importance.

Periclimenes consobrinus (De Man)

Harpilius consobrinus De Man, 1902: 836-840, pi. 26 fig. 54.
Periclimenes consobrinus Bruce, 1972: 403, 409, 412 (key), fig. ib.

Material examined. — Watamu, 8-3-73, 1 ovig. 5; 1 ovig. 1; 1 ovig. 5.
All specimens were obtained from Pocillopora damicornis (L).

Distribution. — Records of this species have been confused with P. [utes-
cens (see above), and the only definite records are from Ternate and Dja-
karta, Indonesia and from the Comoro Islands in the western Indian Ocean.

Remarks. — P. consobrinus and P. lutescens are closely related coral asso-
ciates. The former is associated with Pocillopora and the latter with Acropora.
The colour patterns (Bruce, 1975) are quite distinctive but morphological
differences are small, though constant (Bruce, 1972). Many of the earlier
records of P. lutescens need to be re-examined.

Periclimenes psamathe (De Man)
Urocaris psamathe De Man, 1902: 816-818, pi. 25 fig. 51

Periclimenes (Ancylocaris) psamathe Kemp, 1922: 168 (key), 173.
Periclimenes psamathe Bruce, 1970: 541-543, fig. 3.

Material examined. — Watamu, 9-3-73, 1 juv. From Aglaophenia sp. (Hy-
drozoa), from 4 m.

Distribution. — Chagos and Maidive Islands, Indonesia, New Guinea and
New Caledonia. Not previously recorded from western Indian Ocean.
Remarks. — Previously found in association with the gorgonian Mopsella

ellisi Hickson, the present occurrence constitutes a new host record and the
first association of this species and a hydroid coclenterate. The specimen
was collected with the specimens of Periclimenes galene. However, the single
specimen is juvenile and the association may represent an atypical association.

Periclimenes soror Nobili

Periclimenes soror Nobili, 1904: 232; Gordon, 1939: 395-400, figs, 1-3; Bruce, 1972:
64, 68.
Periclimenes (Periclimenes) soror Holthuis, 1952: 9, 51-53, fig. 17.
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Material examined. — Casuarina Point, 10-3-73, 4 juv.; 11 (2 ovig. $).
The juveniles were obtained from an Acanthaster planci (L.) and the adults
from Culcita schmiedeliana (Retzius), at 1-2 fm.

Distribution. — Common and widespread from East Africa to Hawaii.
This species has previously been recorded from Andromache Reef, Mombasa
(Bruce, 1971).

Remarks. — A well known associate of shallow water starfish.

Periclimenes seychellensis Borradaile

Periclimenes (Falciger) seychellensis Borradaile, 1915 : 212.
Periclimenes (Ancylocaris) seychellensis Bruce, 1971: 2-8.

Material examined. — Watamu, 8-3-73, 2 juv. Both specimens obtained
from Cymodocea fronds at 1 fm.
Distribution. — Previously recorded from the Red Sea, Madagascar and

Mogambique, this species has not been previously recorded from Kenya.
Also known from the Seychelle Islands, Gulf of Manaar, Andaman Islands,
Singapore and Papua.

Remarks. — This species is also free-living and usually associated with
algae, either attached or at times floating freely. It is probably a micro-pre-
dator.

Periclimenes diversipes Kemp

Periclimenes (Ancylocaris) diversipes Kemp, 1922: 169, 179-184, fig. 36-39.
Periclimenes (Harpilius) diversipes Holthuis, 1952: 11.
Periclimenes diversipes Bruce, 1971 : 2, 9-10; 1972: 93.

Material examined. — Watamu, 8-3-73, 1 ?¢ From Goniopora sp., from
3 fm-

Distribution. — Known from several localities in the western Indian Ocean,
from the Red Sea and Aden to the Comoro Islands, including the Andaman
Islands and the Gulf of Manaar. Previously recorded from Maziwi Island,
Tanzania, by Bruce (1972), and also known from the Great Barrier Reef.

Remarks. — This species is a common associate of a wide range of coral
genera. This single specimen corresponds to Kemp’s class of a if chelae on the
second pereiopods.

Periclimenes inornatus Kemp

Periclimenes (Ancylocaris) inornatus, Kemp, 1922: 170 (key), 191-194, fig. 43-46.
Periclimenes inornatus Bruce, 1971 : 2, io.

Material examined. — Watamu, 8-3-73, 9 juv- All obtained from a single
specimen of the anemone, Radianthus ritteri (Kweitnowski), at 1 fm depth.
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Distribution. — Known with certainty only from the Indian Ocean, the
Andaman and Seychelle Islands, the Maldive and Comoro Islands.

Remarks. — All records above were found in association with “giant anem-
ones”. In life the shrimps were highly transparent as previously reported
by Kemp.

Periclimenes galene Holthuis (figs. 3, 4)
Periclimenes (Harpilius) galene Holthuis, 1952: 11, 62-64, fig. 24.

Material examined. — Watamu, 8-3-73, 10 Juv- All were obtained from a
clump of “fire weed” Aglaophenia sp. (Hydrozoa) at a depth of 2 fm.

Distribution. — Previously known only from the original record from
Indonesia.

Remarks. — Periclimenes galene was known previously only from the
three type specimens collected by the Snellius Expedition to Indonesia in
1930 and their discovery in Kenya represents a great extension in the geo-
graphical range of this species. The association of this species with the hy-
droid “fire coral” Aglaophenia is also of particular interest as it represents
the first occurrence of a species of Periclimenes with a hydroid coelenterate.

A detailed description of this species has been provided by Holthuis (1952)
and the present specimens are in close agreement. The rostrum is in all cases,
long and slender and carries from 4 to 7 dorsal teeth. There are no ventral
teeth. A small mobile epigastric spine is generally present, but is absent from
some specimens. The proximal segment of the antennular peduncle is without
a ventro-medial tooth.

The mouth parts of P. galene have not been described. The mandible is
slender and without a palp. The incisor process is narrow with three terminal
teeth. The molar processes are more robust. One is obliquely truncated, with
two stout teeth posteriorly and a fringe of stout setaec round the dorsal and
anterior aspects with a tuft of setae antero-ventrally. The other is squarely
truncated, with a large anterior tooth and a smaller posterior tooth, and a
fringe of setae anteriorly and dorsally and also a group postero-ventrally.
The maxillula is normally developed with a bilobed palp, bearing a simple
seta on the proximal lobe. The upper lacinia bears about seven finely serru-
late short spines with hooked tips and numerous short serrulate setae.

The lower lacinia is slender, with three long spines with serrulate lateral
margins distally as well as a few setae. The maxilla has a short, simple non-
setiferous palp. The basal endite is well developed, simple, with usually six
simple setae distally, although in some specimens only proximal and distal
setac were present. The coxal endite is represented by a small rounded lobe.
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The scaphocerite is well developed, moderately broad, about three times
longer than wide. The three maxillipeds bear normally developed exopods,
each with four plumose setae distally only. The first maxilliped has a short
non-setose palp. The basal endite is broadly developed with numerous slender,
feebly plumose setaec along the straight medial border. The coxal endite is

0.5 -mi

0.3 mml

0.1

DEGJK 0.05mm|

Fig. 3. Periclimenes galene Holthuis. A, rostrum and anterior carapace of male, CL.

1.7s mm; B, idem of juvenile, CL. 135 mm; C, first pereiopod; D, chela of first pe-

reiopod, dorsal aspect; E, of medial aspect; F, tip of dactylus of first pereiopod; G,

dactylus and distal propodus of third pereiopod; H, disto-ventral spine of propodus of

third pereiopod; I, tip of spine; J, endopod of male first pereiopod; K, appendix mas-
culina and appendix interna of male second pleopod.
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Fig. 4. Periclimenes galene Holthuis. A, mandible ; B, molar process, C, molar process ;

D, maxillula; E, distal spine of upper lacinia of maxillula; F, maxilla; G, first max-

illiped; H, second maxilliped; I, propodal spines of second maxilliped; J, third maxil-
liped; K, medial aspect of ischio-merus of third maxilliped.
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feebly developed as a small rounded prominence separated by a feeble inden-
tation of the medial border from the basal portion. The caridean lobe is well
developed and a small triangular epipod is also present. The second maxil-
liped has the propod twice as long as wide, with the medial border provided
with three types of stout spines: a), short spine, with long plumose setules
over its whole length, b), long spine, with bent bare tips, with setules along
the middle third only, c), short stout spines, with stout serrulated borders.
The propod bears 3-4 finely plumose setae at its disto-medial angle and the
carpus, merus and ischio-basis are normal. The coxa is not medially produced
and the epipod is obsolescent, represented by a feeble lateral lobe only. The
third maxilliped is normal, but sparsely setose. The antepenultimate segment
bears a row of 7-8 short stout upright setac along the middle third of its
dorsal medial border. The epipod is well developed and without an arthro-
branch.

The first pereiopods are as previously described. The tips of the fingers
are broadly expanded to form small scoops and the extremity of the fingers
bears three small recurved teeth. The coxa is without a medial process and
the stemite lacks a median spine.

The ambulatory pereiopods are prehensile and have the propod slightly
expanded distally, with long slender simple setae ventrally. These setac have
slightly hooked bifid tips. The fifth pereiopod also has several shorter finely
serrulate setae disto-ventrally.

In the male, the endopod of the first pleopod is about three times longer
than wide, distally rounded, without a median lobule and with four plumose
setae on the disto-medial border. On the second pleopod, the appendix interna
distinctly exceeds the appendix masculina which is five times longer than
wide. It bears three spines only, terminal and subterminal, which are feebly
setulose and one at the middle of the ventral aspect, which is simple.

Periclimenes galene is closely related to the Atlantic species P. platalea
Holthuis, 1951, and appears to be not closely related to any other of the Indo-
West Pacific species of the genus. It is remarkable particularly for the
prehensile form of the third to fifth pereiopods, which have not been noted
in any other species of the genus, and in the virtual absence of the epipod of
the second maxilliped. The second maxillipeds were removed from four
specimens of P. galene and in all cases the epipod was obsolescent or absent.
The absence of this epipod has also not been recorded in the genus Pericli-
menes, but a marked reduction in the size of the epipod is also apparent in
the related P. platalea.

This is the second record of the occurrence of this species, the first in the
Indian Ocean, and the first time that the host animal has been identified.
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Periclimenes imperator Bruce
Periclimenes imperator Bruce, 1966: 53-62, figs. 23-25.

Material examined. — Casuarina Point, 10-3-73, 1 Juv- The single
specimen was found on the dorsal aspect of the holothurian Bohadschia sp.,
at a depth of 1 m.

Distribution. — First recorded from Zanzibar, this species has not been
previously recorded from Kenya. Also known from Mozambique, Mada-
gascar, the Seychelle Islands, the Red Sea, New Caledonia, North East Aus-
tralia and Hawaii.

Remarks. =— As in the present case, the juveniles are often found in asso-
ciation with holothurians, but the adults are typically associated with the large
swimming nudibranchs of the genus Hexabranchus. Other holothurian hosts
include Stichopus (Bruce, 1971); this shrimp has also been found on the
nudibranch Dendrodoris (Castro, 1971). It is one of the most beautifully
coloured shrimps and has the same red and white colour pattern on both
nudibranchs and holothurian hosts. The association with Bohadschia consti-
tutes a new host record.

Periclimenes zanzibaricus Bruce

Periclimenes zanzibaricus Bruce, 1967: 62-72, figs. 26-29.

Material examined. — Casuarina Point, 10-3-73. 1 3, 2 ovig. 9. From
Echinothrix calamaris (Pallas) (Echinoidea).
Distribution. — First recorded from Zanzibar, this species has not pre-

viously been recorded from Kenya. Also known from the Seychelle Islands

and Western Australia.
Remarks. — This species is a common associate of diademid echinoderms

and has also been found on Diadema, Astropyga and Centrostephanus.

Periclimenes kempi Bruce

Periclimenes kempi Bruce, 1969: 261-263.

Material examined. — Watamu, 8-3-73, 1 4, 1 ?. From unidentified
alcyonarian.

Distribution. — Previously reported from Hurghada, Red Sea, only.

Remarks. — The type specimens were also found in association with

alcyonarians. Not previously recorded from East Africa waters.

Periclimenes watamuae sp. nov. (figs. 5, 6)

Material examined. — Watamu, 8-3-73, 1 &, 1 9. From unidentified
alcyonarian, depth of 2 m.
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Description. — A small shrimp, closely related to Periclimenes diversipes
Kemp (form c, d), so that a detailed description is not necessary.

The rostrum is slender, with the rostral formula 5/1 in the female and 5/0
in the male. The antennae, carapace, abdomen and caudal fan show no signi-
ficant differences from P. diversipes.

0.5 mm

Fig. 5 Periclimenes watamuae sp. nov. A, carapace and rostrum of female, holotype;
B, carapace and rostrum of male, allotype.

The third maxilliped has a well developed exopod with four plumose,
segmented terminal setae. The epipod is well developed and no arthrobranch
can be detected. The ischio-merus and basis are fused, but the line of junction
is feebly indicated. The whole segment is about six times longer than broad,
with three stout finely setulose setae on the distal third of the medial border
and a few simple setae proximally. The penultimate segment is three times
as long broad, with two stout finely serrulate spines on the medial border.
The terminal segment is slightly shorter than the penultimate segment, with
two groups of short serrated spines on the medial border and three large
spines distally.

The first pereiopod is slender. The chela has a subcylindrica! palm, about
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twice as long as wide, with slender fingers, slightly gaping, not subspatulate,
with entire blunt cutting edges, equal to about 0.75 of the length of the palm.
The dactylus is sparsely setose but the fixed finger is provided with numer-

0.0 5mm
BJ

10.1mm
AD
0.5mm 0.5 mm
CEFGHI KL

Fig. 6. Periclimenes watamuae sp. nov. A, third maxilliped ; B, spine of terminal segment

of third maxilliped ; C, first pereiopod ; D, chela of first pereiopod ; E, second pereiopod,

female right; F, chela of same; G, second pereiopod, female, left; H, chela of same;

I, male second pereiopod; J, third pereiopod; K, dactylus of third pereiopod; L, endopod

of male first pleopod; M, appendix masculina, and appendix interna of male second
pleopod.



BRUCE, SHRIMPS FROM KENYA 19

ous groups of long finely serrated setac. The carpus and merus are slender,
with the merus slightly shorter than the carpus, which is a little less than 1.5
times the length of the chela. The ischium and merus show no special featu-
res, and the coxa has only a very small medial setose process. The fourth
thoracic stemite is unarmed.

The second pereiopods are similar but unequal and show a close resem-
blance to those of P. diversipes form c, d. In the major second pereiopod of
the female, the palm is twice as long as wide, expanding gradually distally,
and 0.7 of the length of the fingers, which are slender, shallowly spatulate
with entire cutting edges that gape proximally. The chela of the minor se-
cond pereiopod is generally similar but the palm is 1.5 times longer than
wide and only 0.4 of the length of the fingers which are subequal to those of
the major chela. The cutting edge of the fixed finger of the major chela has
a feeble indication of a small tooth proximally. The tip of the fingers are
simple. The carpus is short and stout, 1.5 times longer than wide distally
where it is slightly expanded, and equal to about half the length of the palm
of the major chela. The merus is slightly shorter than the palm, 4.3 times
longer than wide and unarmed. The ischium is subequal to the merus and
also unarmed. Basis and coxa show no special features. The minor second
pereiopod shows no significant differences on these segments, which are
slightly shorter and more slender only. The second pereiopods of the male
are similar but less robust and the tips of the fingers are more distinct.

The ambulatory pereiopods are slender. On the third pereiopod the dacty-
lus is slender, almost five times longer than wide proximally, with a well
developed unguis, equal to 0.6 of the length of the corpus. There are no
accessory spines, but two setae are present on the lateral aspects of the corpus
and one ventro-medially. The propod is about 11 times longer than wide,
with a single disto-ventral spine only. The upper border bears a few simple
and some plumose setae only. The carpus, merus and ischium show no special
features and are unarmed. The fourth and fifth pereiopods are similar.

In the male, the endopod of the first pleopod is three times longer than
wide, distally rounded, non-lobulate, with two small spines on the proximal
half of the medial border and without plumose setac. On the second pleopod,
the appendix masculina is short, about 2.5 times longer than wide, with a
single, long, stout, simple terminal spine, almost twice the length of the ap-
pendix, with a similar but shorter subterminal medial spine. The appendix
interna is twice the length of the appendix masculina, slender, tapering, with
3-4 terminal cincinnuli.

Types. — The female specimen is designated as the holotype. The holo-
type and allotype are deposited in the collections of the Rijksmuseum van
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Natuurlijke Historie, Leiden, registration number Crust. D 30945.

Measurements. — Post-orbital carapace length, holotype, 1.35 mm, allo-
type, 0.95 mm.

Host. — An unidentified alcyonarian.

Colouration. — Transparent, without special markings.

Remarks. — Periclimenes watamuae may be distinguished from P. diver-

sipes Kemp by the details of the pereiopods. The first pereiopod has the
fingers distinctly shorter than the palm, gaping, with an indistinct entire
cutting edge. In P. diversipes the fingers are subequal to the palm, somewhat
subspatulate, with a sharp pectinate cutting edge. The coxa in P. diversipes
is provided with a conspicuously produced setose median ventral process,
that is obsolescent in P. watamuae. The second pereiopods resemble the ¢
and d types of chela in P. diversipes but in P. watamuae, the fingers of the
chelae are always longer than the palm. The carpus is also always shorter than
the palm. The fingers also appear to gape proximally, which seems not to oc-
cur in P. diversipes. Kemp (1922) states that the dactylus of P. diversipes is
moderately stout, from one third to one quarter of the length of the propod.
In P. watamuae, the dactylus is also about one third of the length of the
propod, but is distinctly slender, being about five times as long as the width
across the base.

Periclimenes watamuae is also closely related to P. kempi Bruce, a species
that is also known to be an associate of alcyonaria, and which has been pre-
viously recorded only from Hurghada, in the Red Sea. It differs from
P. watamuae in the first pereiopods, in which the fingers are longer
than the palm, markedly subspatulate with entire sharp cutting edges,
and the presence of a slender medial ventral process on the coxa. In the
second pereiopods the fingers are short and broadly subspatulate with entire
cutting edge, equal to about 0.3 of the length of the palm in the major chela
and 0.6 in the minor.

The small shrimp Propontonia pellucida Bruce also shows a marked re-
semblance to P. watamuae and P. kempi and is similarly highly transparent
and associated with alcyonarians. It can readily be distinguished from both
Periclimenes species by the complete absence of an exopod on the third
maxilliped.

The function of the unusual second pereiopods is obscure, but the fingers
appear to move with a scissor-like action, the cutting edges shearing across
each other. In most species of Periclimenes, the fingers of the second pe-
reiopods appear to exert a gripping action, which is often made more effec-
tive by the presence of distinct teeth.
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Periclimenes sp. (fig. 7)

Material examined. — Watamu, 8-3-73, several, damaged. From Gonio-
pora sp. (Scleractinia), 3 fm.

Fig. 7. Periclimenes sp. A, first pereiopod; B, second pereiopod.

These specimens are unfortunately in a bad state of preservation and can
not be identified with certainty. There is a close general resemblance in size
and shape to P. diversipes Kemp and P. watamuae but the first and second
pereiopods indicate that the specimens can not be referred to those species
and are also distinct from the closely related species P. mahei Bruce and
P. madreporae Bruce. It seems probable that they represent a new species
but it is considered that the designation of a new species on the basis of the
present material is unjustified.

The rostrum in all specimens is badly damaged but appears to have been

similar to P. diversipes with a formula of 4—5 The first pereiopods have

normal chelae, with entire cutting edge, non-subspatulate, with the fingers,
which are relatively feebly setose, subequal to the palm. The carpus is much
shorter than in P. diversipes, equal to about 0.75 of the length of the chela,
which is subequal to the merus. The ischium and basis are normal and the
coxa bears a small medial process as in P. watamuae. The fourth thoracic
sternite is unarmed. The second pereiopods are represented only by the major
chelae. These are quite distinct from P. diversipes and P. watamuae, with
slender fingers with small hooked tips, entire cutting edges except for a
small tooth proximally on the dactylus. The fingers are subequal to the
length of the palm. The carpus is half the length of the palm and unarmed.
The merus is subequal to the length of the palm and is also unarmed. The
ambulatory pereiopods, particularly the dactyls, closely resemble those of
P. watamuae.
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The status of this species must await the collection of further material in
good condition. It has been noted in the course of examining many colonies
of Goniopora from a wide varieties of localities in the Indo-West Pacific
region that this coral, which is one of the small number in which the polyps
are expanded by day, rarely produces specimens of shrimps. The mono-
specific genus Hamopontonia was found in association with Goniopora in
Hong Kong waters, but this has not so far been found to occur elsewhere.
Periclimenes diversipes Kemp may occasionally be found on Goniopora
(Bruce, unpubl.)

Anchistus miersi (De Man)

Harpilius miersi De Man, 1888: 274, pi. 17 figs. 6-10.
Anchistus miersi Kemp, 1922: 249 (key), 255-256, fig. 85 — Holthuis, 1952: 13, no-111,
fig- 45-

Material examined. — Casuarina point, 10-3-73, 1 3, 1 ovig. C. From
Tridacna squamosa Lam. (Pelecypoda).
Distribution. — Widespread in the Indo-West Pacific region from the

Red Sea to the Gambier Archipelago. Previously recorded in the western
Indian Ocean only from the Chagos and Maldive Archipelagos (Borradaile,
1917) and the Seychelle Islands (Bruce, in press).

Remarks. — Both specimens were conspicuously provided with large blue
spots.

Anchistus demani Kemp

Anchistus demani Kemp, 1922: 249 (key), 256-259, figs. 86-88.

Material examined. — Watamu, 9-3-73, 1 ?; Casuarina Point, 10-3-73,
i 3, ovig. 5- From Tridacna maxima (Roding) (Pelecypoda).
Distribution. — First recorded from the Andaman Islands, this species

has since only been reported from the Marshall Islands, and Thailand. There
have been no records of the species from East Africa.

Remarks. »— The Thailand specimens were also found in association with
Tridacna maxima. This species is similarly coloured to 4. miersi, but is in
general distinctly smaller.

Periclimenaeus hecate (Nobili) (figs. 8-11)
Coralliocaris hecate Nobili, 1904: 232; 1906: 58, pi. 3 fig. 2.

Material examined. — Watamu, 8-3-73, 1 3, 1 ovig. $. Casuarina Point,
10-3-73, 1 §. The Watamu pair of specimens were found in Diplosoma ?mo-
destum Michaelsen (Ascidiacea). The host of the Casuarina Point specimen
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Fig. 8. Periclimenaeus hecate (Nobili). Male and ovigerous female, with outline of
compound ascidian host indicated.
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was not observed as the specimen was found free, during the course of
examination of a Seriatopora colony.

Distribution. — Djibouti, Red Sea, ? Western Australia.

Remarks. — The rediscovery of Periclimenaeus hecate is of particular
interest. This species is known with certainty only from the type specimens

1.0 m m
AB F
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Fig. 9. Periclimenaeus hecate (Nobili). A, anterior carapace and rostrum, female; B, id.,

male; C, first pereiopod, female; D, chela of same; E, first pereiopod, male; F, carpus

and chela of minor second pereiopod, maie; G, fingers of same; H, fingers of chela of
minor second pereiopod, female.
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from Djibouti (Nobili, 1904, 1906) and also a dubious record from Western
Australia (Balss, 1921). Nobili’s type specimens were recently re-described
(Bruce, 1975a). The present record establishes the association of this spe-
cies with a tunicate host, in contrast to the majority of species of this genus,
which are found in sponges, and increases the probability that the related
species, P. tridentatus and others, are similarly associated. The Watamu
specimens were found in a tiny colony of Displosoma sp., probably D. modes-
tum Michaelsen, forming a small purplish coloured sac on the base of a
colony of Acropora. The small sac was only large enough to form a thin
walled envelope covering the pair of shrimps, which were also purple tinted.
Unfortunately, the host of the second ovigerous female was not observed,
but was probably the same tunicate.

The Kenyan specimens agree closely with the previous reports and do not
need to be described in detail, but a few points of special systematic impor-
tance may be mentioned.

The mouthparts of P. hecate have not been previously described and are
of special interest in view of the association of this species with a tunicate
and not a sponge host. The mouthparts of the ovigerous female are described
in detail. The mandible is moderately robust and lacks a palp. The molar
process is well developed. On one side it is truncated distally, with a large
blunt tooth anteriorly and a smaller tooth posteriorly, with a central hollow
densely fringed with setae dorsally. On the opposite side the molar process
is very obliquely truncated, with two strong teeth separated by a deep notch
posteriorly and a further stout tooth ventrally. The incisor process is also
well developed with four acute distal teeth, the lateral tooth being slightly
larger than the others. The maxillula has a distinctly bilobed palp, with a
short sinuous seta on the lower lobe. The upper lacinia is broad with a row
of about nine stout teeth distally and numerous finely plumose setaec. The
distal teeth are completely fused to the lacinia. The lower lacinia is more
slender, with two long stout plumose spines and several shorter setae. The
maxilla has a well developed palp which bears a single finely plumose basal
seta on one side but not on the other. The basal distal endite is elongated,
broadly truncated distally, simple, with about 17 slender setae distally. The
proximal coxal endite is absent but a rounded prominence is present on the
proximal part of the medial border. The scaphocerite is slender, narrow
distally and about 2.7 times longer than broad. The three pairs of maxillipeds
have normally developed exopods, each bearing four plumose distal setae
only. The first maxilliped has a slender palp with a long very finely plumose
subterminal seta. The basal and coxal endites are completely fused, without
any notch, and the distal and medial margins are bordered by stout finely
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setulose setac. The caridean lobe is well developed and a small, deeply bilobed
epipod is also present. The second maxilliped is of normal type. The distal
segment of the endopod is about three times longer than wide with stout finely

0.2 mm i
ADGHIJ

Fig. io. Periclimenaeus hecate (Nobili). A, mandible; B, molar process; C, molar process;
D, maxillula; E, distal setae of lower lacinia of maxillula; F, seta and distal teeth of
upper lacinia; G, maxilla; H, first maxilliped; J, third maxilliped,
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serrulate spines along the medial border. The disto-medial angle of the
penultimate segment also bears several similar setae. The ischium and merus
are completely fused. The coxa has a distinct process medially and a small
epipod is present laterally. The third maxilliped has the ischiomerus and
basis almost completely fused. The segment tapers slightly distally and is
about 3.2 times longer than wide. The basal part is slightly produced medially
with a few simple setae. The ischio-meral part is almost straight with longer,
stouter, simple setae. The proximal part of the dorsal aspect of the ischio-
merus bears a row of short erect submarginal setac. The penultimate seg-
ment is 1.8 times longer than broad and more than half the length of the
antepenultimate segment. The medial border is provided with two rows of
long setae. The spines of the ventral row are shorter and more robust and
finely setulose, of approximately equal length to the segment. The spines of
the dorsal row are much more slender and longer, about 1.5 times the length
of the segment and more finely setulose. The terminal segment is about four
times longer than broad, and 0.8 times the length of the penultimate segment.
The ventro-medial margin bears five groups of short coarsely serrulate setae
and the dorso-medial margin bears seven long slender setae similar to the
preceding segment. The coxa is not produced medially but a rounded epipod
is present laterally. A small rudimentary arthrobranch is also present.

The details of the oral appendages are of considerable systematic impor-
tance in assessing the relationships of pontoniine genera and species. Va-
riation in several features of systematic importance was noted in the present
specimens, in which the mouthparts were completely removed from both
sides. The differences are summarized below.

Mandibles and maxillulae. No variation.

Maxillae. In the paired male, one of the endites was distinctly bifid and
both palps were setiferous. In the ovigerous female, it has already been noted
that only one palp carried a long fairly plumose seta. In the isolated male,
both palps were setiferous.

First maxilliped. In the paired male, one palp only is setiferous and in the
isolated male, both are setiferous.

Second maxilliped. In the isolated male, the epipods were of normal size
and much larger than in the overigerous female. In the paired male, both
epipods appeared to be absent, but may have been detached in dissection.

Third maxilliped. No rudiments of arthrobranchs could be seen in the
paired male specimen, but these were discernible in the isolated male.

In all three specimens the exopods of the maxilliped bore four plumose
setae distally. The thoracic stemites of the second and third segments are
broad, so that the coxae of the second and third maxillipeds are widely sep-
arated. The fourth thoracic stemite is less broad and is unarmed.
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Fig. II. Periclimenaeus hecate (Nobili). A, terminal propodus and dactylus of paired

male ; B, same, paired female ; C, same, isolated male ; D, endopod of first pleopod from

paired male; E, appendix masculina and appendix interna of second pleopod of same;

F, endopod of first pleopod from isolated male; G, appendix masculina and appendix
interna of second pleopod from same.
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In P. hecate and related species, the first pereiopods, the fingers of the
minor second pereiopod and the dactyls of the ambulatory pereiopods are of
special importance and modifications of these appendages are probably a
direct result of the influence of the host animals upon the evolution of the
commensal shrimp. The morphological differences probably also reflect the
specificity of the association.

The first pereiopods in pontoniine shrimps are particularly concerned with
feeding rather than with attack or defense, or catching prey in the case of
the predatory species. In P. hecate there are no significant differences be-
tween the first pereiopods of the male and female specimens. The palm is
subcylindrical and subequal to the length of the fingers, which are broad,
with entire, slightly gaping cutting edges and very small hooked teeth distally.
The carpus is 1.3 to 1.4 times the length of the palm, and slightly longer than
the merus. The ischium, basis and coxa show no special features, but a
very small medial setose lobe is present on the coxa.

The major second pereiopod is specialized for sound production, with a
very well developed molar process on the dactylus, opposing a deep fossa
on the fixed finger. The chela is similar in both sexes but is distinctly larger
in the relatively smaller male specimen. The chelae of the minor second pereio-
pods are also similar in the male and the female and are of approximately
similar size. The dactylus is subequal to the length of the fixed finger, three
times longer than deep in the male and 2.6 times in the female, with a small
but distinct acute hooked tip distally and a straight cutting edge with about
30 small teeth distributed uniformly along its length. The fixed finger has
a single small blunt tooth proximally and an entire cutting edge.

The ambulatory pereiopods of the three specimens are all present and have
been carefully compared. The morphology of the dactylus is consistent on
each of the three pereiopods, regardless of sex. The corpus of the dactylus
is short, about as long as broad proximally, with a distinctly demarcated,
strongly hooked unguis. The corpus is moderately compressed, with a pair
of well developed sensory setae distally on the lateral aspect and a single
similar seta near the middle of the ventral margin on the medial aspect.
There are no accessory spines and the ventral border of the corpus is entire,
sharp and almost straight. The propods are provided with numerous long
simple setae distally. The disto-ventral ends of the third and fourth pereio-
pods are armed with a pair of stout terminal spines and a single small sub-
terminal spine. On the fifth pereiopod, the distal lateral spine is replaced by
a group of stout finely serrulate setae.

The first and second pleopods of the two male specimens have also been
compared and show some minor variations. The endopod of the first pereio-
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pod is slender and slightly tapering, 3.0-3.5 times longer than wide, with
5.7 plumose setae disto-laterally, three finely setulose setae disto-medially and
3-5 short simple setae on the proximal half of the medial border. The ap-
pendix masculina on the second pleopod is extremely short and partly
fused with the ramus of the endopod. It bears two long finely serrulate
setae. In one specimen the subterminal seta is of similar length to the ter-
minal seta, and in the other, the subterminal seta is about twice the length of
the other. The appendix interna is of normal length and is about six times
the length of the appendix masculina.

The study of these three specimens of P. hecate indicates that there is little
significant individual or sexual variation in the characters considered to be
of systematic importance in the pereiopods but some variations may occur in
the oral appendages between individuals or between left and right sides in
the same individual.

This species has been considered to be a synonym of P. tridentatus
(Miers), but the differences in the morphology of the dactyls of the ambu-
latory pereiopods indicate that the two species are distinct, although closely
related.

Philarius gerlachei (Nobili)

Harpilius gerlachei Nobili, 1905: 160; Kemp, 1922: 220 (key), 238-239, fig. 74-75.
Philarius gerlachei Holthuis, 1952: 15, 152-153, fig. 69.

Material examined. — Casuarina Point, 10-3-73, 1 @. The single example
was obtained from Acropora sp., from 1.5. m.
Distribution. — Previously recorded from several Red Sea localities,

Persian Gulf, Gulf of Manaar, Seychelle Islands, Borneo, Samoa, Gilbert
and Marshall Islands, and Queensland, Australia. Not previously recorded
from East Africa.

Remarks. m— This species is a well known commensal, invariably associated
with corals of the genus Acropora, closely resembling Periclimenes lutescens,
in its general morphology and habitus, general but much less common.

Ischnopontonia lophos (Barnard)

Philarius lophos Barnard, 1962: 242-243, fig. 2.
Ischnopontonia lophos Bruce, 1966: 585-595, figs. 1-5.

Material examined. — Watamu, 8-3-73, 1 3, 1 ovig. ?, 4 juv. From
Galaxea fascicularis (L.) (Scleractinia), from 4 m.
Distribution. — Mozambique; Zanzibar; Comoro Islands; Aldabra; Far-

quhar and the Seychelle Islands; Singapore; Pulau Perhentian Besar,
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Malaysia; Queensland, Australia. Not previously recorded from Kenya.

Remarks. — This species was first recorded from Inhaca Island, Mo-
zambique, and was subsequently found to be common in East African waters.
It is known only from the coral Galaxea fascicularis.

Platycaris latirostris Holthuis

Platycaris latirostris Holthuis, 1952: 16, 173-176, figs. 85-88 (key); Bruce, 1966: 1-9,
figs. 1-5.

Material examined. — Watamu, 8-3-73, 1 3. 3 ovig. i, 292, 1 juv. From
Galaxea fascicularis (L.) (Scleractinia), from 4 m.

Distribution. — Recorded from several localities in Zanzibar and from
Mafia and Tanga in Tanzania. Also known from the type locality at Flores in
Indonesia. Not previously recorded from Kenya.

Remarks. — These specimens were found in association with the above
species and are similarly known only from this specific host coral.

Jocaste japonica (Ortmann)

Coralliocaris superba var. japonica Ortmann, 1890: 509.
Jocaste lucina Holthuis, 1952: 17, 193-195, fig. 94 (partim); Bruce, 1969: 300, fig. 1

Material examined. — Watamu, 8-3-73, *3 sPms- (5 ovig. $); 3 spms.

(1 ovig. 2); 2 spms. Watamu, 9-3-73, 6 spms. (4 ovig. 2); Casuarina Point,
10-3-73, 4 ovig. 2; io spms. (2 ovig. 2)- All specimens were obtained from
Acropora corals from 2-6 m.
Distribution. — Recorded from several localities in the western and central
Indian Ocean to Japan, New Caledonia and the western Pacific. Previously
recorded from Zanzibar and Tanga and Pangani in Tanzania, but not from
Kenya.

Remarks. — Until recently considered a synonym of J. lucina (Nobili)
and many of the existing records of both species need to be re-examined.

Jocaste lucina (Nobili)

Coralliocaris lucina Nobili, 1901 : 15.
Jocaste lucina Holthuis, 1952: 17, 193-195, fig. 94 (partim) ; Patton, 1966: 278-279, 288
tab. 2, 292, fig. 3a; Bruce, 1969; 301, fig. 2.

Material examined. — Watamu, 8-3-73, 9 spms. (2 ovig. 2); 3 juv; 1 3,
i 2,1 juv; 6 spms., (no ovig. 2); 3 spms. (no ovig. 2)- Casuarina Point
10-3-73, 6 spms. (1 ovig. 2,2 juv.); 2 juv. All specimens were obtained from
Acropora corals from 2-6 m.
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Distribution. — Common and widespread throughout the Indo-West Paci-
fic region from the Red Sea and East Africa to Tahiti. Previously recorded
from Zanzibar but not from Kenya.

Remarks. — Jocaste lucina has also been recorded from Mozambique by
Barnard (1950), but it is not certain that the single specimen is not J. japon-
ica, which at that time was considered a synonym of /. lucina Nobili. The
distinction of the two species was clarified by Patton (1966).

Coralliocaris graminea (Dana)
Oedipus graminea Dana, 1852: 25.

Coralliocaris graminea Ortmann, 1894: 16; Kemp, 1922: 269 (key), 269-274, figs. 96-97.
Oedipus gramineus var. Pfeffer, 1889: 34.

Material examined. — Casuarina Point, 10-3-73, 1 3, 2 ovig. $. From
Acropora sp., from 2 m.
Distribution. — Common throughout the whole Indo-West Pacific region.

Not previously recorded from Kenya but recorded from Zanzibar by Pfeffer
and Dar es Salaam by Ortmann.

Remarks. — One of the commonest coral-associated shrimps, this bright
green species is almost always found in colonies of branching Acropora.

Coralliocaris superba (Dana)

Oedipus superba Dana, 1852: 25.
Coralliocaris superba Kemp, 1922: 269 (key), 272-274, figs. 98-99.

Material examined. — Watamu, 8-3-73, 1 4, 1 ? juvenile; 1 &, 1 ovig.
C; Casuarina Point, 10-3-73, 20, 2 ovig. C, 2 juv.; 1 4, 1 ovig. ?. All speci-
mens were obtained from Acropora spp. (Scleractinia) from 2-5 m.

Distribution. — Common and widespread throughout the Indo-West Paci-
fic region from the Red Sea to Tahiti. Not previously recorded from East
African coastal waters.

Remarks. — Like the above species, this shrimp, which typically has a
striking porcelain-white body, is almost always found in Acropora colonies.

Coralliocaris venusta Kemp (fig. 12)
Coralliocaris venusta Kemp, 1922: 269 (key), 274-276, figs. 100-101.

Material examined. — Watamu, 9-3-73, 1; Casuarina Point, 10-3-73, 1 §,
i ovig. 5. From Acropora sp. (Scleractinia), from 2 m.
Distribution. = Recorded only from the Red Sea; Gulf of Manaar;
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Indonesia; Queensland, Australia and Samoa. Not previously recorded from
the East African coast.
Remarks. — Like most of the species of Coralliocaris, this shrimp is an

Fig. 12. Coralliocaris venusta Kemp. A, anterior carapace and rostrum, normal female;

B, same, normal male; C, anterior carapace, rostrum and antennae, female dorsal aspect;

D, same, lateral aspect; E, first pereiopod; F, fingers of second pereiopod; G, carpal
region of second pereiopod.
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obligatory associate of acroporid corals. The male specimen had a single
dorsal rostral tooth but the rostrum of the female was without teeth. The
colour of the body pattern consisted of fine striae composed of small black
chromatophores.

Although first reported from Tholayiram Paar in the Gulf of Manaar by
Kemp (1922) there have been no subsequent records of this species from
the Indian Ocean. Holthuis (1952) has reported specimens from Indonesia
and Patton (1966) from the Great Barrier Reef, and the latter author noted
considerable variation in the dentition of the rostrum.

Considerable variation also occurs in the rostra of the present specimens.
In the Watamu juvenile pair, the male and female have i/i and o/1 rostral
teeth respectively and the rostra extend to the middle of the distal segment
of the antennal peduncle. In the adult pair from Casuarina Point the male
and female have /1 and o/0 respectively and the juvenile has also o/o. The
rostrum extends to the distal border of the proximal segment of the anten-
nular peduncle in the ovigerous female and to the middle of the distal seg-
ment in the male. The single small juvenile has i/o rostral teeth. These
specimens all agree closely with the description of C venusta as given by
Kemp. In life, they were all inconspicuously coloured, being a translucent
whitish shade with a fine pattern of alternating minute lines of black and
white chromatophores over the carapace and abdomen. These lines are gener-
ally more or less longitudinal laterally but form whorls over the dorsal as-
pects, particularly of the carapace.

The single ovigerous female from Casuarina Point was without this colour
pattern and differs markedly from the other specimens in the absence of the
rostrum, the frontal margin being smoothly rounded in dorsal view, as is the
rostral process in lateral view. It is possible that this specimen may repre-
sent a distinct species, but this cannot be confirmed due to the lack of the
associated male. If the rostrum is not a character of specific value, it would
appear to be of developmental rather than traumatic origin on account of the
perfect symmetry.

The first pereiopod is slender with the carpus slightly longer than the
merus and the fingers subequal to the length of the palm of the chela, as
described by Kemp. The ischium is produced to a blunt point disto-dorsally
and is compressed. The proximal end of the merus is truncated and articu-
lates with the ventral part of the end of the ischium. The ischio-meral joint is
highly mobile, a condition which does not generally occur in pontoniine
shrimps, where this joint is usually semi-ankylosed. The basis bears a small
ventral process but the coxa is without any process. The first pereiopod is
exactly the same as in the other specimens of C venusta. The second pereio-
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pods also show no distinctive features. The dactylus is swollen proximally
with a single tooth on the cutting edge proximally and a distinct lateral carina
and an acute, strongly hooked tip. The fixed finger has two proximal teeth
on the cutting edge. The carpus bears a few small denticulations on the
anterior margin and the medial process is well developed but rather blunt.
The second pereiopods also show no significant differences from the other
C. venusta specimens.

It has been found in collections from elsewhere in the Indian and Pacific
Oceans, that two distinct colour forms of this species appear to exist. In
addition to the pattern noted above (a), another type (f3), characterized by
large opalescent white patches on the body also occurs. The two forms are of-
ten found in the same localities. The associated males, females and juveniles
are always of the same colour pattern, which is best developed in the larger
ovigerous females. There is insufficient evidence to indicate whether each
colour pattern is associated with a particular series of Acropora host species.
It is possible that these two colour forms may represent sibling species, as
the colour patterns of most pontoniitie shrimps are highly consistent and not
subject to marked variations. Even in the event of specimens being found on
an atypical host animal, the normal pattern of the species is usually maintained.
The relationship of these two colour forms can only be established by the
collection of further material from carefully identified hosts, together with
a record of the colouration of the specimens. For convenience, the form with
conspicuous opalescent white patches has been designated as the f form and
the form with a pattern of fine striae and whorls is referred to as the a
form. The existence of pairs of closely related species has already been noted
in the Pontoniinae, for example Jocaste lucina (Nobili) and /. japonica
(Ortmann) and Harpiliopsis depressa (Stimpson) and H. spinigera (Ort-
mann). In both these pairs, the two species may be found to occur together on
the same host coral. In the Harpiliopsis spp. the specimens are most easily
separated by their colour patterns, but can also be distinguished by their
morphological characters. The a and f forms of C venusta, in contrast, are
most readily separable by their colour patterns and can not at present be
separated on a morphological basis, but do not occur in mixed groups on a
single host coral.

Harpiliopsis beaupresii (Audouin)
Palaemon beaupresii Audouin, 1825: 91.
Harpilius beaupresi Kemp, 1922: 228 (key), 229-231, figs. 67-68.
Harpiliopsis beaupresi Holthuis, 1952: 16, 181-182, fig. 89.

Material examined. — Watamu, 8-3-73, 1 juv-i 1 damaged spm.; 1 6.
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i ovig. C; i juv.; Casuarina Point, 10-3-73, 7 with 2 ovig. 9, 1 juv.; 1 8.
From Stylophora mordax (Dana) (Scleractinia), from 2-4 fm.

Distribution. — Common and widespread throughout the Indo-West Paci-
fic region. Not previously recorded from Kenya. Previously recorded from
Delagoa Bay, Mozambique (Barnard, 1950) but not otherwise recorded from
the East African coast.

Remarks. —mOne of the commonest coral-associated species, generally
found in association with pocilloporid corals.

Harpiliopsis depressa (Stimpson)

Harpilius depressus Stimpson, i860: 38; Kemp, 1922: 228 (key), 231-234, figs. 69-70.
Harpiliopsis depressus Holthuis, 1952: 16, 182-184, fig. 90.

Material examined. — Watamu, 8-3-73, 1 sPm- From Pocillopora dami-
cornis (L.) (Scleractinia), from 4 m.
Distribution. — Common and widespread throughout the whole Indo-West

Pacific region, and extending into the Eastern Pacific region (Holthuis,
1951). Not previously recorded from Kenya, but reported from Delagoa Bay,
Mocambique (Barnard, 1950).

Remarks. — This species was the first pontoniine shrimp to be reported
as associated with living corals (Dana, 1852).

Harpiliopsis spinigera (Ortmann)

Anchistia spinigera Ortmann, 1890: 511, pi. 36 fig. 23.
Harpilius depressus var. gracilis Kemp, 1922: 234-235, fig. 71.
Harpiliopsis depressus var. spinigerus Holthuis, 1952: 16, 184-185.

Material examined. »— Casuarina Point, 10-3-73, 1 &, 1 ovig. 9; 3 juv.
From Stylophora mordax (Dana) (Scleractinia), from 2 m.

Distribution. — Previously recorded only from Samoa, Celebes and Anda-
man Islands. Not previously recorded from Kenya.

Remarks. — Three readily separable species of Harpiliopsis occur in East
African waters and all three may occur together in the same host corals.
The identification of the present material with Ortmann’s species is to be
dealt with in a separate publication.

Propontonia pellucida Bruce
Propontonia pellucida Bruce, 1969: 141-150, figs. 1-5.

Material examined. — Casuarina Point, 10-3-73, 2 §, 2 ovig. 9- From
Sarcophyton elegans Moser (Alcyonacea), from 3 m.
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Distribution. — Known only from the type locality, the Island of Remire,
Amirante Islands, Seychelles. Not previously recorded from Kenya.

Remarks. — The original specimens were found in association with
Sarcophyton crassicaule Moser, and the present association represents a new
host record. The specimens were of glassy transparency when alive.

Hamodactyloides incompletus (Holthuis) figs. 13-15)

Hamodactylus incompletus Holthuis, 1958: 11-13, fig. 4.

Material examined. — Watamu, 9-3-73, 1 ovig. 5. From Millepora dicho-
toma Forskal (Hydrozoa), at 3 fms.

Distribution. «— Known only from the holotype from Sharm el Sheikh,
Sinai, Red Sea.

Remarks. — The holotype specimen, also an ovigerous female, was incom-
plete when first described, lacking both of the second pereiopods.

The discovery of a second specimen of this species, known only from the
incomplete holotype, is. of particular interest as it establishes the identity of
the host and enables the description of its morphology to be completed con-
firming the conclusions of Fujino (1973) in the separation of the genus
Hamodactyloides from Hamodactylus Holthuis.

Holthuis (1958) has described the species, with the exception of the second
pereiopods and the present specimen agrees closely with his description. It
is slightly damaged and lacks the third to fifth pereiopods on the left side.
The rostrum bears five well developed dorsal teeth, all situated anteriorly to
the orbital margin, and has no ventral teeth. The antennal spine is smaller
than the hepatic spine, which is situated at approximately the same level. The
proximal segment of the antennular peduncle has a slender spine on the
antero-lateral margin as well as a distinct disto-lateral spine. The stylocerite
is slender and reaches to the level of the middle of the medial border.

The mouthparts also show little difference from the original description.
The molar process of the mandible is very obliquely truncated, with the proxi-
mal border provided with numerous bristle-like setae. The distal border has
two characteristic teeth. The smaller tooth is situated on the anterior aspect
and bears two small, very acute accessory teeth, and the larger tooth on the
posterior border bears four acute denticles. The notch separating these two
teeth bears five stout spines. The incisor process bears four teeth distally, the
central pair being slightly smaller than the outer teeth. The maxillula has the
palp feebly bilobed, with a single slender seta on lower lobe. The upper la-
cinia bears six very acute strong simple spines distally and a few feebly
plumose setac. The lower lacinia has about 7-8 long slender, more densely
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plumose setae. The maxilla has a tapering non-setose palp. The endite is
broad and simple, with a single terminal seta. The scaphognathite is very
broad anteriorly with a narrow posterior lobe. The first maxilliped has a

Fig. 13. Hamodactyloides incompletus (Holthuis). A, mandible; B, molar process; C,
maxillula ; D, distal spine of upper lacinia of maxillula ; E, maxilla ; F, first maxilliped ;
G, second maxilliped ; H, propodal spines of same ; I, third maxilliped.
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Fig. 14 Hamodactyloides incompletus (Holthuis). A, first pereiopod; B, chela of same;
C, major second pereiopod; D, fingers of same; E, minor second pereiopod; F, telson;
G, posterior spines.
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short non-setose tapering palp. Coxal and basal endites are fused without
any indication of a division and the medial border is sparsely provided with
long slender feebly setulose setac. The caridean lobe is rounded and there is
no trace of an exopod. The epipod is present, probably feebly bilobed but
damaged in dissection. The second maxilliped is without any trace of the
exopod but a small rounded epipod is present. The propod is small, with a
small number of stout spines medially. The shorter stouter spines are pro-
vided with rows of strong teeth and the longer spines are pectinate. The
anterior lateral margin of the carpus bears 5-6 long slender, simple or sparsely
setulose, spines. The third maxilliped is without an exopod but bears the
rudiment of an arthrobranch. The distal segment bears a few groups of short
spines, serrulate along their margin. The penultimate segment is feebly
spinose, with long slender spines with few setules. The ischio-merus is com-
pletely fused to the basis. The medial border has a few long slender spines
distally, with a row of short plumose spines proximally.

The first pereiopod is as described by Holthuis except that the fingers are
feebly subspatulate. In medial view the tips appears gaping but the laterally
situated cutting edges are finely and irregularly dentate. Numerous coarsely
serrated setae are present distally. The coxa bears a long slender medial
process with a strong spinulate spine and a simple seta distally.

The second pereiopods are similar, but very unequal. The larger chela is
robust with the palm smooth, subcylindrical, 3.3 times longer than wide, and
slightly dilated proximally. The fingers are stout, compressed, about 0.4 of
the length of the palm, with small strongly hooked acute tips. The cutting
edges are straight and that of the dactylus fits into a groove on the fixed
finger. The carpus is short and stout, 1.8 times longer than wide, expanded
distally and unarmed. The merus is subcylindrical, 4.5 times longer than
wide, a little more than half the length of the palm and unarmed. The ischium
is slender, 4.7 times longer than wide, 1.1 times the length of the merus and
with a very strong acute disto-ventral spine. The basis and coxa present no
special features. The minor second pereiopod is similar, but the chela is only
slightly more than a quarter of the length of the larger chela, with the fingers
0.6 of the length of the palm, and subequal to the carpus. The merus and
ischium are correspondingly slender and the ischium lacks the acute disto-
ventral spine.

The ambulatory pereiopods are as described. The dactylus is highly mobile.
In the semi-flexed position (fig. 15a) the proximal part of the ventral border
is concealed within the end of the propod. This part consists of a very thick,
strongly chitinized oval plate with a pair of slender distally directed pro-
cesses (fig. 15a). It appears to be rigidly attached to the rest of the dactylus.
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Fig. 15. Hamodactyloides incompletus (Holthuis). A, dactylus of third pereiopod, flexed;
B, same, extended, setae omitted; C, basal plaque of dactylus, ventral aspect.
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Extension of the dactylus (fig. 15b) causes this plate to withdraw from the
end of the propod and become fully exposed. Hyper-extension of the dactylus
renders the basal plate increasingly conspicuous, with the posterior part of
the anterior margin of the dactylus becoming recessed into the end of the
propod until further extension is prevented by the contact of a lateral ridge
on the dactylus coming into contact with the distal margin of the propod.
Movement of the dactylus occurs through an arc of approximately 1250.
The ventral margin of the dactylus, anterior to the basal plate, is blunt,
narrowed anteriorly but broadened posteriorly by a strongly chitinized trans-
verse bar. The narrower part bears five stout spines and a slender seta arising
from a (?) sensory organ. The unguis is distinct from the corpus of the
dactylus and is smooth and very acute. The distal ends of the propods bear
several long plumose setac and the disto-ventral borders bear a single small
spine on the third and fourth pereiopods but none was discernable on the
fifth.

The telson is slender, 3.2 times longer than the greatest width and tapering
gradually posteriorly. The dorsal spines are situated at 0.6 and 0.8 of the
telson length. The lateral posterior spines are slightly larger and more robust
than the dorsal, about 0.3 of the length of the intermediate spines. The sub-
median spines are 0.6 of their length and are feebly setulose distally.

Twelve ova are present, with the greatest length of 0.4 mm.

The rediscovery of Hamodactyloides incompletus indicates that H. ishiga-
kiensis Fijino is extremely closely related and may eventually prove to be
within the natural range of variation of Holthuis’ species. With reference
to the characters distinguishing H. ishigakiensis from H. incompletus given
by Fujino (1973) the present material is referred to H. incompletus on
account of (i) the presence of an epipod on the second maxilliped, (ii) five
dorsal rostral teeth, (iii) the slender stylocerite, (iv) the presence of two
disto-lateral teeth on the proximal segment of the antennular penduncle.

The pereiopods closely resemble Fujino’s description for H. ishigakiensis
and no significant differences can be detected. The details of the second
pereiopods appear to correspond exactly in the two species. In addition, the
Malindi material shows a closer resemblance to the Japanese specimen in the
molar process of the mandible and in the armament of the disto-lateral angle
of the antennular peduncle and even the endite of the maxilla, which are all
features that may show individual variations in some species of pontoniine
shrimps and the account of the morphology of the molar process often de-
pends upon whether the left or right appendage is dissected. It is therefore
considered that the study of a wider range of material is necessary to clarify
the relationship between H. incompletus and H. ishigakiensis.
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GNATHOPHYLLIDAE

Gnathophyllum americanum Guerin

Gnathophyllum americanum Guerin, 1856: 20 ; atlas : viii, pi. 2 fig. 14
Gnathophyllum fasciolatum Stimpson, i860: 28; Barnard, 1950: 765-767, fig. 146;
Ledoyer, 1968: 70, pi. 12 figs. 1-10, 19¢; Monod, 1971 : 183, 185, fig. 85.

Material examined. — Casuarina Point, 31-7-73, 1 ovig. $, Under stones
on exposed reef flat, at LWS.

Distribution. — Circumtropical. Previously recorded from South Africa,
Mozambique and Madagascar, but not from Kenya or Tanzania.

Remarks. — Many specimens were observed under loose coral rock on the
reef flat, often in association with ophiuroids, but were not collected. The
present specimen had three dorsal rostral teeth. The characteristic brown and
yellow banded colour pattern renders this species conspicuous in the pools

under reef stones.

ALPHEIDAE

Alpheopsis equalis Couticre

Alpheopsis equalis Coutiere, 1896: 382.

Material examined. — Watamu, 8-3-73, 1 spm. Beneath dead coral rock
blocks on exposed reef.
Distribution. — Widespread but uncommon throughout Indo-West Pacific

region, from the Red Sea to Hawaii. Not previously recorded from East
Africa.

Remarks. — The specimen was whitish in colour, with transverse red
bands across the abdominal segments.

Athanas dimorphus Ortmann

Athanas dimorphus Ortmann, 1894: 12, pi. 1 fig. L

Material examined. — Casuarina Point, 10-3-73, 4 spms. and 2 spms.
Under dead coral blocks on exposed reef.
Distribution. — This species was originally described from specimens

from Dar es Salaam and has been reported from Perim, Suez, Djibouti,
New Caledonia and Fiji. It has not been previously reported from Kenya.
Remarks. — This species was abundant under stones.
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Athanas indicus Coutiére

Arete dorsalis indicus Coutiere, 1903: 84, figs. 25-30.
Arete indicus Coutiére, 1905: 863, figs. 134-135; Barnard, 1956: 7.

Material examined. — Casuarina Point, 10-3-73, 2 spms. From Echino-
metra mathaei (Blainville) (Echinoidea).

Distribution. — Common throughout the Indian Ocean and western Pacific
Ocean. This species has been previously recorded from the western Indian
Ocean, at Inhaca, Mozambique and Tuléar, Madagascar.

Remarks. — This species is dark purple in colour, with pale longitudinal
streaks, closely resembling the colour of its host. It has not been previously
recorded from Kenyan or Tanzanian waters.

Salmoneus cristatus (Coutiére)

Jousseaumea cristata Coutiére, 1897: 233.
Salmoneus cristatus Holthuis, 1958: 18-20, fig. 7; Banner & Banner, 1966: 40-42, fig. io.

Material examined. — Casuarina Point, 10-3-73, 1 spm. Under dead coral
blocks on exposed reef.
Distribution. — First described from Djibouti, this species has since been

reported only from Eylath, Red Sea, and Phuket, Thailand. There have been
no previous records from East Africa.

Remarks. — Some members of this genus may be associates of annelids
(Edmondson, 1946) and numerous examples of Eurythoe were found under
stones on the reef flat where this specimen was collected.

Metalpheus paragracilis (Couticre)
Alpheus paragracilis Coutiére, 1897: 149.

Material examined. — Watamu, 9-3-73, 1 spm.; 2 spms. Poisoned pools
on exposed reef.

Distribution. — Recorded from the Marshall, Samoan, Cook, Society, Line
and Hawaiian Islands. The original records were from the Indian Ocean.
Not previously recorded from Kenya or Tanzania, but has been reported
from Tuléar and Nosi Bé, Madagascar. Also reported from St. Helena in
the South Atlantic Ocean (Chace, 1966).

Remarks. — The Watamu specimen was infected by a Thompsonia-\ike
sacculinid parasite.

Alpheus lottini Guérin

Alpheus lottini Guérin, 1830: 38, pi. 3 fig. 3; Barnard, 1950: 748, fig. 141 e-j.
Alpheus ventrosus H. Milne-Edwards, 1837: 352'
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Material examined. — Watamu, 8-3-73, 1 3, 1 ovig. $; 1 3, 1 ovig. G
iovig. $, 2juv.; ia, i ovig. $, i juv. Casuarina Point, 10-3-73, 13, 13, 13-
The Watamu specimens were obtained from the corals Pocillopora danae
Verrili and P. verrucosa (Ellis & Solander). The Casuarina Point specimens
were from Stylophora pistillata (Esper) and Seriatopora hystrix Dana.

Distribution. — Common and widespread throughout the whole Indo-
West Pacific in pocilloporid host corals, extending also to the Gulf of Cali-
fornia. It has been previously recorded from Mozambique, Madagascar and
the Seychelles. Recorded from Zanzibar by Hilgendorf (1878).

Remarks. — This shrimp is one of the largest and more conspicuous of
the coral associated alpheids, generally bright orange red in colour with a
dark brown or black dorsal stripe.

Alpheus frontalis H. Milne Edwards

Alpheus frontalis H. Milne Edwards, 1837: 356.

Material examined. — Watamu, 9-3-73, 16,1 ovig. C. Casuarina Point,
103-73, 1 ?+ Under dead coral blocks, 0-1 fm., in long felted tubes of
Oscillatoria.

Distribution. =— Throughout Indo-West Pacific region from Red Sea and
Mauritius to Tahiti. Also recorded from the Seychelle Islands but not pre-
viously recorded from Kenya or Tanzania.

Alpheus laevisculus Dana

Alpheus edwardsi var. laevisculus Dana, 1852: 543, pi. 34 fig. 3.

Material examined. — Casuarina Point, 10-3-73, 4 spms. (1 ovig. $).
Poisoned pools at low water on exposed reef.
Distribution. — This species has not been previously recorded from Kenya

or Tanzania, but has been reported from South Africa and Mauritius. It was
originally described from Wake Island.

Alpheus pacificus Dana

Alpheus pacificus Dana, 1852: 544, pi. 34 fig. 5.

Material examined. — Casuarina Point, 9-3-73, 41 spms. 10-3-73,
i 8,1 ovig. C. From poisoned pools at low water on exposed reef.
Distribution. — Throughout the Indo-West Pacific region as far east as

Clipperton Island. Previously recorded from Zanzibar by Hilgendorf (1878).
Not previously recorded from Kenya.

Remarks. «— The commonest species of snapping shrimp in the exposed
reef at low water.
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Alpheus parvirostris Dana

Alpheus parvirostris Dana, 1852: 551, pi. 35 fig. 3.

Material examined. — Watamu, 9-3-73, 3 spms.; (1 ovig. 1). From poi-
soned pool on exposed reef.
Distribution. — Common throughout most of the Indo-West Pacific

region. Recorded from numerous localities in the western Indian Ocean,
including Mozambique, Madagascar, Mauritius and the Seychelle Islands but
not previously recorded from Kenya or Tanzania.

Alpheus crassimanus Heller
Alpheus crassimanus Heller, 1865: 107, pi. io fig. 2; Barnard, 1950: 756, fig. 144.

Material examined. — Casuarina Point, 10-3-73, 1 sPm- Obtained from a
coral rock burrow, on exposed reef.

Distribution. — Reported from Djibouti, Madagascar and South Africa in
the Western Indian Ocean. Not previously recorded from Kenya or Tanzania.
Its range extends eastward to the Hawaiian Islands. It has also been reported
from the Suez Canal and in the Mediterranecan Sea near Tunis (Forest &
Guinot, 1950).

Alpheus macrochirus Richters
Alpheus macrochirus Richters, 1880: 164, pi. 17 figs. 31-33; Ortmann, 1890: 485.

Material examined. — Watamu, 9-3-73, 1 spm. Casuarina Point, 10-3-73,
5 spms. Watamu specimen from base of a colony of the coral Pocillopora
danae Verrili, other specimens from under stones.

Distribution. — Originally recorded from Mauritius, this species has since
been reported from Dar es Salaam, but has not yet been recorded from
Kenya. It is also known from South Africa, Madagascar and the Maldive
Islands as far as Tabhiti.

Remarks. m— Coutiére has also reported this species from Fernando-Velosa
and the Congo and also from the Gulf of California.

Alpheus paracrinitus Miers

Alpheus paracrinitus Miers, 1881 : 365, pi. 16 fig. 6.
Alpheus bengalensis Holthuis, 1958 ; 25.

Material examined. — Watamu, 9-3-73, 1 spm. From poisoned pool on
exposed reef.
Distribution. — Widely distributed throughout the Indo-West Pacific
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region. This species has been previously reported from the Red Sea and the
Indian Ocean but has not been recorded from Kenya or Tanzania. It was
originally described from the eastern Atlantic.

Alpheus microstylus (Bate)

Betaeus microstylus Bate, 1888: 566, pi. 101 fig. 6.
Alpheus microstylus Coutiere, 1905 : 884, pi. 76 fig. 23.
Material examined. — Under stones on exposed gravelly reef.
Distribution. — Reported only from the Red Sea and the Maldive Islands
in the Indian Ocean, but widespread in the western Pacific Ocean. This
species has not been previously reported from Kenya or Tanzania.
Remarks. — In life the specimens are a uniform bright yellow colour.

Alpheus eulimene De Man

Alpheus eulimene De Man, 1909: 101.

Material examined. — Watamu, 9-3-73, 1 <SmFrom poisoned pool on
exposed reef.
Distribution. — Originally reported from Waigeu Island, Indonesia, and

since recorded from the Mariana Archipelago (Banner, 1956). New to both
Kenya and Tanzania.
Remarks. — This record appears to be only the third for this species.

Alpheus dolorus Banner

Alpheus dolorus Banner, 1956: 363, fig. 21.

Material examined. — Watamu, 9-3-73, 1 spm. Poisoned pool on exposed
reef.
Distribution. — Known only from the Mariana, Marshall, Cook and So-

ciety Islands in the Pacific Ocean. Not previously recorded from the Indian
Ocean.

Alpheus sp.. edwardsi group

Material examined. — Watamu, 8-3-73, 1 ? incomplete; 9-3-73, 1 2-

Remarks. — Both sexes, with both first pereiopods, are necessary for the
identification of species of this group and the identification of these speci-
mens was therefore not possible.

Racilius compressus Paulson

Racilius compressus Paulson, 1875: 107, pi. 14 fig. 2; Barnard, 1958: 732 ; Bruce, 1972:
92.
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Material examined. — Watamu, 8-3-73, 5 <$>4 ovig. $. From Galaxea
fascicularis (L.) (Scleractinia), from 1-3 fm.

Distribution. — Common in the Indian Ocean, extending to Thailand and
the Australian Great Barrier Reef. Previously reported from Zanzibar;
Maziwi Island, Pangani, Tanganyika and Ras Iwatine, Mombasa, Kenya.
Also known from Mozambique, Aldabra and the Seychelle Islands.

Remarks. — This species is common in the oculinid coral Galaxea fascicu-
laris (L.) and may exceptionally occur in G. clavus (Dana), but has not been
found in association with any other coral hosts.

Synalpheus sp. cf. gambarelloides (Nardo)

Material examined. — Watamu, 8-3-73, /4 spms. Obtained from poisoned
pools on exposed reef.
Remarks. — The exact status of these specimens is uncertain and is under-

going further study. The species group to which these specimens belong has
not been previously recorded from African waters.

Synalpheus charon (Heller)

Alpheus charon Heller, 1862: 272, pi. 3 figs. 21-22.
Synalpheus charon Coutiére, 1899: 264, figs. 331-332, 332 bis.

Material examined. — Casuarina Point, 10-3-73, 1 §, 1 ovig. ?, 1 3,
i ovig. ?. Both pairs from the coral Stylophora pistillata (Esper), the second
host being transitional to S. mordax (Dana).

Distribution. — Common in pocilloporid corals from the Red Sea and
Mozambique to Hawaii. This species has not been previously reported from
Kenya or Tanzania. It range also includes the Gulf of California.

Remarks. — The live specimens are a bright orange red colour.

Synalpheus tumidomanus (Paulson)

Alpheus tumidomanus Paulson, 1975: 101, pi. 13 fig. 2.
Synalpheus tumidomanus Coutiére, 1909: 24, fig. 5.

Material examined. — Casuarina Point, 10-3-73, 2 spms. From Stylophora
pistillata (Esper) (Scleractinia), form transitional to S. mordax (Dana).

Distribution. — Originally recorded from the Red Sea, but the exact
distribution is uncertain. Also reported from Ceylon, Indonesia and Palau.
Banner & Banner (1966) record specimens from Thailand and several Paci-
fic atolls.
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Synalpheus cf. ancistrorhynchus De Man

Synalpheus ancistrorhynchus De Man, 1909: 124.

Material examined. — Casuarina Point,, 10-3-73, 1 <, 1 oyig- ?* The
specimens were found in cavities in a small sponge.
Distribution. — The holotype of .S, ancistrorhynchus was reported from

the Aru Islands, Indonesia.
Remarks. waThe specimens do not correspond exactly to theoriginal
description and are undergoing further study.

HIPPOLYTIDAE

Saron marmoratus (Olivier)

Palaemon marmoratus Olivier, 1811: 663.

Hippolyte marmorata Ortmann, 1890: 497, pi. 36 fig. 18.

Saron gibberosus Lenz, 1905 : 382.

Saron marmoratus Coutiére, 1900: 187; Barnard, 1950: 688-690, fig. 128 a-b; Holthuis,
1947: 6, 25-29; Miyake & Hayashi, 1966: 143-6, fig. 1-3 a-c.

Material examined. — Watamu, 9-3-73, 1 juv. 3, 1 juv.Casuarina Point,
10"3~73>1 ]- From dead coral colonies, 2-4 m.

Distribution. — Widespread and common throughout the whole Indo-West
Pacific region from the Red Sea and Mozambique to Hawaii. This species
has not been previously recorded from Kenya but has been reported from
Zanzibar by Ortmann, Coutic¢re, Lenz and Taramelli (1955).

Remarks. — The specimens each have two well developed spines on the
merus of the ambulatory pereiopods.

Saron neglectus De Man

Saron neglectus De Man, 1902: 854, pi. 26 fig. 58 ; Kemp, 1914: 87 ; Holthuis, 1947: 6,
30-31 ; Miyake & Hayashi, 1966 : '146-150, fig. 2, 3 d-f.

Material examined. — Watamu, 9-3-73, 14 spms. (2 3, 3 ovig. C, 9 juv.)
Casuarina Point, 10-3-73, 1 juv., 3 juv. The Watamu specimens were all
collected from a colony of the hydroid Millepora dichotoma Forskal, depth
6 m and the Casuarina Point specimens from a coral, Seriatopora sp., from
3 m depth.

Distribution. =— Widespread in Indo-West Pacific region but fewer re-
cords than the above species. Reported from Red Sea, Madagascar, Sey-
chelle Islands, Andaman Islands, Indonesia, Ryukyu Islands, Japan and New
Caledonia. Not previously recorded from East Africa.

Remarks. —aThe specimens each have only a single well developed spine

4



5o ZOOLOGISCHE VERHANDELINGEN 145 (1976)

on the merus of the ambulatory pereiopods. The two species of Saron are
most easily distinguished by the colour pattern in life. These patterns are
well illustrated by Miyake & Hayashi (1966), who distinctly show the
characteristic eyespot on the exopod of the uropod of this species.

Hippolyte ventricosa H. Milne Edwards

Hippolyte ventricosus H. Milne Edwards, 1837: 371; Kemp, 1914: 96, pi. 2 figs. 1-3.
Hippolyte ventricosa Holthuis, 1947: 16, 55-58, figs. 7-9; Hayashi & Miyake, 1968:

140-144, fig. io; Ledoyer, 1970: 124, pi. 6 pi. 22c.

Material examined. — Watamu, 8-3-73, 12 spms. (6 ovig. ). Sargassum
and Cymodocea beds, depth 2 m.

Distribution. — Red Sea and Mozambique, Madagascar, South India,
Andaman Islands, Singapore, Indonesia, Japan and the Great Barrier Reef,
New South Wales and South Australia. This species has not been previously
recorded from Kenya or Tanzanian waters.

Remarks. — This species is a common inhabitant of weed beds and is
characteristically a uniform brilliant green colour. Caught with Thor pascha-
lis.

Hippolyte commensalis Kemp

Hippolyte commensalis Kemp, 1925: 331-334, figs. 21-22.

Material examined. — Watamu 8-3-73, 1 Juv- From a small yellow-brown
alcyonarian, depth 3 m.
Distribution. — Known only from the original records from the Andaman

and Nicobar Islands. A new record for East Africa.

Remarks, —» The specimen agrees closely with the description given by
Kemp (1925). In life the colouration was a very pale brown with numerous
irregular short stripes of white. The original specimens were also found in
association with alcyonarians.

Thor paschalis (Heller) (fig. 22 B)

Hippolyte paschalis Heller, 1862: 276, pi. 3 fig. 24; Lenz, 1905: 382.
Thor paschalis Kemp, 1914, 94: pi. 1 figs. 6-10; Holthuis, 1947: 14, 49-50; Ledoyer,
1970: 121, 125, pi. 8.
Material examined. ~— Watamu, 8-3-73, 3 §. Sargassum and Cymodocea
beds. From 2 m depth.
Distribution. — Red Sea, Madagascar, Indian Ocean, Indonesia, Singa-
pore and the Mariana Islands. This species has been previously recorded
from Zanzibar by Lenz, but not from Kenya.
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Remarks. — This species appears to be a cryptically coloured associate of
the sea grass beds and is similarly coloured to 7. maldivensis, in contrast to
T. spinosus and T. amboinensis, which are strikingly coloured associates of
coelenterates.

Thor amboinensis (De Man) (fig. 22 C)

Hippolyte amboinensis De Man, 1888: 535.
Thor amboinensis Kemp, 1916: 388, fig. 1, pi. 36 fig. 1; Miyake & Hayashi, 1966:
152-154, figs. 5-6; Ledoyer, 1968: 73, pi. 5 figs. 1A-6A.

Material examined. — Casuarina Point, 10-3-73, 2 §, 3 juv.; r 6, [ ovig.
9. From Seriatopora sp. and Stylophora mordax (Dana) (Scleractinia),
depth 2-3 m.

Distribution. — Madagascar, Andaman and Nicobar Islands, Ryukyu and
Palau Islands. Not previously recorded from East Africa.

Remarks. — Several authors have reported the association of this species
with giant anemones but its association with corals has not been previously
recorded. The colour pattern of the specimen from corals is exactly the same
as those from anemones, as described by Kemp (1916) and Miyake & Fujino
(1966), and illustrated by Bruce (1975).

Thor maldivensis Borradaile (fig. 22 A, 23)
Thor maldivensis Borradaile, 1917: 401, pi. 58 fig. 6; Kemp, 1916: 391; Edmondson,
1946, 252, fig. 135d.

Material examined. — Watamu, 8-3-73, 1 3- From dead coral bases, 3-4 m.

Distribution. — Known only from the Maldive Islands, Andaman Islands,
Bali and Hawaii. Not previously recorded from East Africa.

Remarks. — Several of the published records of the species actually refer
to 7. spinosus Boone, see under that species.

Thor spinosus Boone (figs. 16-21, 23)
Thor spinosus Boone, 1935: 192, pi. 52.

Material examined. — Watamu, 9-3-73, 19 spms (7 ovig. 9)- From
Millepora dichotoma Forskal (Hydrozoa), at 4 fms.
Distribution. — Not previously recorded from East Africa. Known from

Bali and Obi Latoe, Indonesia; Amami and Gesu-juma, Japan; and Hawaii.

Remarks. — This species was first described on the basis of a single speci-
men collected from Temukus Roads, Bali, Indonesia in 1931 (Boone, 1935).
There have been no further specimens referred to this species, which Holt-
huis (1947) considered to be a synonym of 7. maldivensis Borradaile.
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In the course of the collection of specimens from the Malindi Marine Parks
it was found that two species resembling 7. maldivensis were obtained. The
smaller species was cryptically coloured and rather inconspicuous but the other
was distinctly larger and with a striking colour pattern, and although mor-

Fig. 16. Thor spinosus Boone. Ovigerous female. Scale in mms.
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phologically similar, was clearly a separate species. Subsequent examination
showed that the cryptically coloured species should be referred to 7. maldi-
vensis and the other to 7. spinosus.

Fig. 17. Thor spinosus Boone, rostra. A-B, males; C, ovigerous female; D-E, juveniles.

The present specimens agree fully with the description given by Boone.
In Boone’s specimen the rostrum was provided with three large dorsal teeth.
In the Malindi material the majority of adult specimens also have three
dorsal teeth, but two males have four and five teeth respectively and one
ovigerous female has four teeth. In all the adult specimens, the rostral teeth
are large and broadly acute. The number of teeth is smaller in juveniles and
the smallest may have a rostrum devoid of dorsal teeth. In all specimens the
supra-orbital spines are well developed and broad, and the antennal spine is
slender. The pleura of the fourth and fifth abdominal segments are postero-
ventrally acute. The telson is about 1.2 times the length of the sixth abdomi-
nal segment, with three pairs of small lateral spines. The posterior margin
of the telson is acute with a small median point, with two pairs of spines
laterally and two pairs of plumose setae centrally. The lateral spines are half
the length of the medial spines, which are half the length of the submedian
setae.
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1.0 mm

Fig. 18. Thor spinosus Boone. A, third maxilliped, male; B, first pereiopod; C, second
pereiopod ; D-F, third to fifth pereiopods, female ; G-H, third and fifth pereiopods, male.

The antennules and antennae are as described by Boone, but a small erect
tooth is present at the proximal lateral aspect of the stylocerite. The third
maxilliped and first pereiopod are also as described. The second pereiopods
have the carpus subdivided into six articles as noted by Holthuis (1947).

In the female, the ambulatory pereiopods are robust. The dactylus is short
and stout, with a slender distinct unguis. The ventral border is armed with
spines, the most distal being particularly large and stouter than the unguis.
In addition to this accessory spine, the ventral margin bears five, three and
two smaller spines on the third, fourth and fifth pereiopods respectively. The
propods bear a row of 9-7 small ventral spines and the carpus is unarmed.
On the third and fourth pereiopods the merus bears a mobile disto-lateral
spine which is lacking from the fifth pereiopod. In the male, the propodus
and dactylus of the third pereiopod are modified and are prehensile. The
dactylus is elongated, with five slender accessory spines. The distal end of
the propodus, which is markedly broadened, bears numerous stout erect
spines, which occlude with the ventral border of the dactylus.

The endopod of the male first pleopod is bluntly lanceolate, twice as
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long as broad, with nine slender spines along the medial border, with five
similar but shorter spines along the lateral border and with a single plumose
seta proximally on the lateral border. The appendix masculina of the second
pleopod is well developed, three times longer than broad and more than half
the length of the endopod. The distal half of the ventral aspect bears three
longitudinal rows of long finely setulose setaec. The appendix interna is well
developed, only slightly exceeding half the length of the appendix masculina.

Thor spinosus Boone may be separated from 7. maldivensis Borradaile by
the marked difference in the shape and dentition of the rostrum. In addition,
the spinulation of the merus on the ambulatory pereiopods is different in the

0.2 mm

Fig. 19. Thor spinosus Boone. A-C, dactylus of third to fifth periopods, female; D,
dactylus of third pereiopods, male.
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two species. In 7. maldivensis only the third pereiopod is provided with a
disto-lateral meral spine. In the specimen of 7. maldivensis from Malindi
the base of the stylocerite bears a small tubercle rather than an acute tooth.

The colour pattern of these two closely related species provided the easiest
methods of separation in the field. 7. spinosus has a ground colour of dark
olive brown with a superimposed pattern of fine striae, with lateral margins of
minute red chromatophores and with a row of larger bluish-white chromato-
phores down the centre. A pair of small dorso-lateral, dark bluish-red
eyespots is present on the third abdominal tergite and a pair of similar but
larger spots is present on the endopods of the uropod. A single large median

0.04 mm 0.2 mm

AC D

Fig. 20. Thor spinosus Boone. A, terminal telson spines; B, disto-ventral spine of pro-
podus of male third pereiopod; C, endopod of male first pleopod; D, endopod of male
second pleopod.
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Fig. 21. Thor spinosus Boone, colour pattern.

ventral spot is also present on the sixth abdominal segment. The pereiopods
are olive brown with fine white longitudinal striae. In contrast, 7. maldiven-
sis, which also appears to be a rather smaller species, is cryptically coloured,
with a random mixture of small patches of brown and white chromatophores
with transparent zones.

The reinstatement of Thor spinosus raises to six the number of species of
this genus known from the Indo-West Pacific region, one species still being
of uncertain taxonomic status. The species may be identified by the following
key:

The Indo-West Pacific species of the genus Thor Kingsley

1. Supraorbital  spines well developed. ... 2
— Supraorbital spines absent

2. One dorsal rostral tooth only; merus of fourth pereiopod without a disto-lateral
S P LTl € oottt ettt sttt beee T. maldivensis Borr.
— Adults with 3-5dorsal rostral teeth; merusof fourthpereiopod with a disto-lateral
SP ITLC cetiienieiieietei ettt sttt ettt et ettt et ettt et ettt et s et be st st et ntenens T. spinosus Boone
3. Stylocerite with a small acute lateral  processproximally................ 4
— Stylocerite without such PTOCESS it T. paschalis Heller
4. Telson with  3-4 pairs of well developeddorsals p in € s ..ccccocevircerieceeveniercerenicieerees 5
— Telson with  one pair of minute dorsalspinesonly. . . T. intermedius Holthuis
5. Third to fifth pereiopods with 1, 1, o meral spines respectively. 7. amboinensis De Man

— Third to fifth pereiopods with 4, 2, 1, meral spines respectively ...nnniniens
..................................................................................................... Thor sp. Miyake & Hayashi
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0.5 mm

Fig. 22. Rostra of Thor species. A, T. maldivensis Borradaile; B, T. paschalis (Heller) ;
C, T. amboinensis De Man; D, T. intermedius Holthuis, holotype.

Thor spinosus has so far been reported only from Bali. In addition to the
present specimens from Kenya, specimens from Port Glaud, Mahé, Seychelle
Islands (Stn. 14, 7 April 1966, coli. A. J. Bruce) have also been examined.
These specimens were obtained from a colony of Millepora tenera. The
specimens reported upon in the Siboga Expedition report have also been re-
examined. The specimens from Stn. 115, north Celebes, have been found to
belong to T. spinosus (S. Pinkster, in litt.) and the Snellius specimen from
Obi latoe is also 7. spinosus, while the Leiden Museum specimen from an
unknown locality is 7. maldivensis (L. B. Holthuis, in litt.). The illustration
provided by Edmondson (1946) of a specimen from Hawaii indicates that
it is correctly referred to 7. maldivensis and not T. spinosus. Kemp’s (1916)
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Fig. 23. The distribution of Thor spinosus Boone and Thor maldivensis Borradaile.
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specimen is also clearly correctly identified as 7. maldivensis as only a single
dorsal rostral tooth is present, but the specimen reported by Miyake &
Hayashi (1966) should probably be referred to 7. spinosus. It differs slightly
from the Indian Ocean specimens in that a small spine is also present on the
merus of the fifth pereiopod. The distribution of the two species is illustrated
in fig. 23, and it is probable that both will be found to occur throughout the
whole Indo-West Pacific region. The specimens reported upon by Holthuis
(1953) need to be re-examined, but Edmondson’s specimens from Waikiki,
Wake and Christmas Islands, now in the collections of the Bishop Museum,
Honolulu, have been re-examined and found correctly referred to 7. maldi-
vensis.

Hippolysmata vittata Stimpson
Hippolysmata vittata Stimpson, i860: 26, Barnard, 1950: 710-711, fig 132 a-c.

Material examined. — Watamu, 9-3-73, 9 juvs. Under stones on reef
exposed by L. W. S. tide.
Distribution. — Red Sea, South Africa, and Madagascar, to Indonesia and

Japan, and the Australian Great Barrier Reef. Not previously recorded from
Kenya or Tanzania.

Remarks. — A common and well known species that is very characteristic
of the “under stone” habitat of exposed coral reefs. The usual colour pattern
of fine longitudinal bands of red was noted.

PROCESSIDAE

Processa hawaiiensis (Dana)
Nika hawaiiensis Dana, 1852: 20; 1852a: 538; Manning & Chace, 1971 : 13.

Processa hawaiiensis Rathbun, 1906: 912.

Material examined. — Watamu, 9-3-73, 35 spms. (7 ovig. $), from sand
pools on exposed algal crest of reef.

Distribution. — Known only from Maui and Oahu, Hawaii and Clipperton
Island. Not previously recorded from the Indian Ocean.

Remarks. — 1 am grateful to Dr. 1. Hayashi for the identification of these
specimens, which will be reported upon in detail in his forthcoming revision
of the Indo-West Pacific Processidae.

PANDALIDAE

Chlorocurtis jactans (Nobili)

Virbius (?) jactans Nobili, 1904: 230.

Chlorocurtis miser Kemp, 1925 : 280-282.

Chlorocurtis jactans Holthuis, 1955: 127, fig. 91 ; Ledoyer, 1968: 67, pi. 1 figs. 1A-4A,
pi. 14B.
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Material examined. — Watamu, 8-3-73, 1 ovig- 9, 1 ovig. 9, obtained
from Cymodocea and Sargassum beds. Depth 2-3 m.

Distribution. — Known only from the Red Sea, Madagascar and Andaman
Islands. Not previously recorded from Kenyan or Tanzanian waters.

Remarks. — The specimens were cryptically coloured in life, rather re-
sembling the specimens of Thor paschalis with which they were obtained.

II. ZOOGEOGRAPHICAL COMPARISONS

The fauna represented by the Marine Park collections is derived from a
restricted geographical locality and can therefore be best compared to simi-
larly restricted collections, rather than with reports derived from extensive
regional collections, such as those of the Siboga expedition. Two localities in
the west of the Indo-Pacific region have been studied and are suitable for
approximate comparisons with the Malindi fauna. Maenae & Kalk (1958)
have provided a list of the Caridea collected from Inhaca Island, in southern
Mozambique, and Holthuis (1958) has reported upon collections of shrimps
from Eylath on the Gulf of Aqgaba. The Inhaca report is based upon col-
lections acquired over many years and may be expected to be moderately
complete. The Eylath report is also based upon collections made from
1949-1956, but it seems probable that many more species could be discovered.
The Malindi material, based upon only three days collecting, is certainly
very far from being a completely representative collection and it is to be
expected that many more species remain to be collected. Many of the species
known to be abundant along the East African coast, such as Leander tenui-
cornis (Say) and Periclimenes brevicarpalis (Schenkel), are expected to
occur within the Marine Park limits. The present collections do indicate that
a very rich caridean fauna is present, but it is probable that further collecting
could at least double the number of species recorded from the parks.

Inhaca Island is situated near the south western limit of the Indo-West
Pacific region and lacks the abundant development of coral reefs found in
warmer waters to the north. This is probably the primary cause of the lower
species diversity found there. The Eylath fauna is typical of the main Indo-
West Pacific region and only a single Red Sea endemic form (Hippolyte
proteus) is represented, although the status of some species as endemics
remains dubious, for example Aretopsis aegyptiaca.

The fauna of the three regions are summarized in the tables 1 and 2. The
combined faunal list consists of no species, of which 36 only (33%) occur
at Inhaca, whereas 43 (39%) are found at Eylath. Malindi shows a distinctly
richer fauna with 67 species (61%). Very few species occur in common to
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all three regions, although undoubtedly further collecting would increase the
number. Four species of pontoniine shrimp, four alpheids and one hippo-
lytid (8.2%) are represented at each of the three localities. All occur through-
out the entire Indo-West Pacific region and three of them, Harpiliopsis
depressa, Synalpheus charon and Alpheus lottini, even range as far as the
western American seaboard.

Of the 67 Malindi species, 13 (12%) are also found at Inhaca Island.
Similarly, 21 (31%) of the Malindi species have also been reported from
Eylath, and it is certain that many of the Eylath species not reported from
Malindi will in due course be found there. The five additional species,
Ischnopontonia lophos, Gnathophyllum americanum, Athanas indicus, Raci-
lius compressus and Hippolysmata vittata are all species that may be expected
to be found in the Red Sea and probably will also occur at Eylath. Only a
single species, Alpheus collumianus, has been found at Inhaca and Eylath,
but not at Malindi. It is unlikely that this widely distributed species will be
absent from Malindi.

TABLE 1
Inhaca Malindi Eylath
Total number of species no
Number of species present 36(33%) 67(61%) 43(39%)
Species exclusively present 22(20%) 42(38%) 21(19%)
9(8.2%)
Species occurring in common o 13(12%)
21(19%) =+ » -«
TABLE 2
Family Inhaca Malindi Eylath
Rhynchocinetidae o i o
Palaemonidae, Palaemoninae 2 [ i
Pontoniinae 10 32 12
Gnathophyllidae 2 i o
Alpheidae H 22 25
Hippolytidae 4 9 4
Processidae 3 i 1
Pandalidae [ 1 o
1

Crangonidae
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TABLE 3

The caridean fauna of Inhaca, Malindi and Eylath.

RHYNCHOCINETIDAE
Rhynchocinetes hendersoni Kemp

Palaemonidae : Palaemoninae
Leander tenuicornis (Say)
Palaemon concinnus Dana

pacificus (Stimpson)

Palaemonidae : Pontoniinae
Palaemonella rotumana (Borradaile)
Vir orientalis (Dana)
Periclimenes brevicarpalis (Schenkel)

consobrinus' De Man
demani Kemp
diversipes Kemp
galene Holthuis
grandis (Stimpson)
imperator Bruce
inornatus Kemp

kempi Bruce
longirostris (Borradaile)
lutescens auct.
petitthouarsii (Audouin)
psamathe (De Man)
rex Kemp

seychellensis Borradaile
soror Nobili
zanzibaricus Bruce
watamuae sp. nov.

Anchistus custos (Forskal)
miersi (De Man)
demani Kemp

Periclimenaeus hecate (Nobili)
tridentatus (Miers)

Philarius gerlachei (Nobili)
imperialis (Kubo)

Ischnopontonia lophos (Barnard)

Platycaris latirostris Holthuis

Jocaste japonica (Ortmann)
lucina (Nobili)

Coralliocaris graminea (Dana)
macrophthalma (H. Milne-Edwards)
superba (Dana)
venusta Kemp

Harpiliopsis beaupresii (Audouin)
depressa (Stimpson)
spinigera (Ortmann)

Inhaca

ol

RN

O N T L B B B O O+

Malindi

X

SRR

>

| ] MR | MR R | R |

63

Eylath
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Pontoniopsis comanthi Borradaile
Pontonia ascidicola Borradaile
Propontonia pellucida Bruce

Hamodactyloides incompletus (Holthuis)

GNATHO PHYLLIiDAE

Gnathophyllum americanum Guérin
Hymenocera picta Dana

A LPHEIDAE

Alpheopsis equalis Coutiére
Athanas djiboutensis Coutiére

dimorphus Ortmann

indicus (Coutiere)

minikoiensis Coutiere (cf.)
Aretopsis aegyptiaca Ramadan
Automate gardineri Coutiére
Salmoneus cristatus (Coutiére)

sibogae (De Man)
Racilius compressus Paulson
Synalpheus ancistrorhynchus De Man

anisocheir Stebbing

charon (Heller)

sp., cf. gambarelloides (Nardo)

hululensis Coutiere

jedanensis De Man (cf.)

paulsoni Nobili

tumidomanus (Paulson)
Metalpheus paragracilis (Coutiére)
Alpheus alcyone De Man

bucephaloides Nobili

bullatus Barnard

collumianus Stimpson

crassimanus Heller

diadema Dana

dolorus Banner

edwardsii Audouin

ehlersii De Man

eulimene De Man

frontalis H. Milne-Edwards

gracilis Heller

laeviusculus Dana

lanceloti Coutiere

longicarinata Hilgendorf

lottini Guérin

macrochirus Richters

microstylus Bate

pacificus Dana

paracrinitus Miers

parvirostris Dana

rapacida De Man

rapax Fabricius
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Inhaca Malindi Eylath
Hippolytidae
Saron marmoratus (Olivier) X X
neglectus De Man
Hippolyte commensalis Kemp
kraussiana (Stimpson) X
proteus (Paulson) X
ventricosa H. Milne-Edwards
Thor amboinensis De Man
maldivensis Borradaile
paschalis (Heller)
spinosus Boone
Latreutes pygmaeus Nobili X
Hippolysmata vittata Stimpson X
Lysmata trisetacea (Heller)

>4 X<

SRR

=

Processidae
Nikoides danai Paulson X
coutierei Nobili X
hawaiiensis (Dana) X
japonica (De Haan) X
Nikoides danai Paulson X

Pandalidae
Chlorotocus jactans Nobili X

Crangonidae

Pontophilus pilosus Kemp X

III. “COMMENSALISM”

Out of the 67 species collected it may be noted that 37 (57%) are known
to live in “commensal” associations with other marine invertebrates, although
the exact trophic status of several species is still rather obscure. Garth
(1974) has indicated the criteria for considering shrimps to be obligatory
commensals are (i) that they should not be found apart from their host,
(i1) that breeding adults should be present and that (iii) the associations
should be consistently recurrent. On these criteria, the commensal status of
the majority of the shrimps collected can be considered as satisfactorily
established. The status of some of the free-living species is less clearly
delineated. Rhynchocinetes species may frequently appear in aggregations in
coral (and also in caves) but these appear to be active mainly at night when
they leave these shelters and forage independently. Saron neglectus may
behave similarly, but S, marmoratus is commonly found in dead coral or
under coral rocks. Gnathophyllum contains free-living and commensal species

5
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associated with echinoderms. Gnathophyllum americanum has been observed
feeding upon the paxillae of asteroids under aquarium conditions and the
unusual third maxillipeds appear to be specifically adapted to this purpose.
The free-living alpheid shrimps are probably mainly burrowers but some of
the species collected may have been associated with gobies, as has been found
in some of the Inhaca and Eylath species. The associations of the various

shrimps are summarized in table 4.

TABLE 4

Commensalism among the shrimps collected

[o1)
o @
03 o
*H
4> 4 *H [o1)
o7} od =1 o a)
8 ,H i ta tu
“H “H @ H T3 ta
o ti -H rC od u *H
o 0 *Hr X to H
rC B ﬁ o “H = Ui =1
u @ o xi [o1] 0 D ca =
¢ Cd 41 41 Xi pH o ca
i r-t 0 ﬁ X n o 47
Xi o 0 4 u M ta 0
Pi PM M ) < 3s PH cu H
Free-living 1 4 1 16 5 1 1 29 45%
Sponges - 1 - 2 - - - 3 4.5%
Hydroids - 2 - - 2 - - 4 6.0%
FH Anemones - 1 - — - — — 1 1.5%
ta
@ Alcyonarians - 2 - - 1 - - 3 4.5%
tu
g Gorgonians - 1 - - - - - 1 1.5%
U Corals - 16 - 3 1 - - 20 30.0%
Molluscs - 2 - - - - - 2 3.0%
Echinoderms - 3 - 1 - - - 4 6.0%
Number of
species and
P 1 32 1 21 9 1 1 6  57.0%
percentage of 88% 24%  44%

commensals

Table 4 clearly indicates the predominance of commensalism among the
pontoniine shrimps in comparison with the representatives of the Alpheidae
and Hippolytidae collected. Further details of the associations of pontoniine
shrimps with their acroporid coral hosts are provided in table 5.
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TABLE 5

67

Association of pontoniine shrimps with individual colonies (numbered 1
to 14) of Acropora corals

Host No.—»
Shrimp
Vir
orientalis

Periclimenes

lutescens

Philarius
gerlachei
Jocaste
lucina
Jocaste
japonica
Coralliocaris
graminea
Coralliocaris
superba
Coralliocaris
venusta
No. of species

per colony

Average No. of
species per

colony

“transitional form

A. hyacinthus
divaricata'

1 3

+ o+

+ -

+ -

3 1
2.33

6

Acropora coral host type

A.hyacinthus
reticulata’

510 11 12 14

+ +

+ + - - -

- -+ -+

33 12 1
2.0

A,hyacinthus

armata’

group
2 4 7

A CKNOWLEDGEMENTS

A,patula
8 9
- +
+ o+
+
1 3
2.0

colonies

occupied

%

7.1

21

7.1

50

43

7.1

14
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68 ZOOLOGISCHE VERHANDELINGEN 145 (1976)

LITERATURE CITED

Audouin, V., 1825, Explication sommaire des planches de Crustacés de I’Egypte et de la
Syrie, publiées par Jules César Savigny, membre de l’Institut: offrant un exposé
des caractéres naturels des genres avec la distinction des especes. Description de
I’Egypte ou recueil des observations et des recherches qui ont été faites en Egypte
pendant ’expédition de l’armée francaise. Hist, nat., i (4): 77-98.

Balss, H., 1921. Stomatopoda, Macrura, Paguridea und Galatheidea. Results of Dr. E.
Mjobergs Swedish Scientific Expedition to Australia 1910-13. XXIX. — K. Svenska
Akad. Handi., 61 (io) : 1-24, figs. 1-12.

Banner, A. H., 1956. Contributions to the knowledge of the alpheid shrimp of the
Pacific Ocean. Part 1. Collections from the Mariana Archipelago. — Pacific Sei.,
io (3) : 318375, figs. 1-23.

Banner, A. H. & D. M. Banner, 1966. The alpheid shrimp of Thailand. — Siam Soc.
Mon., 3: i-iii, 1-68, figs. 1-62.

Barnard, K. H., 1950. Descriptive catalogue of South African decapod Crustacea. —
Ann. S. Afr. Mus., 38: 1-837, figs- !-i54.

, 1958. Further additions to the Crustacea fauna list of Portuguese East Africa. —
Mem. Mus. A. de Castro, 4: 3-23, figs. 1-7.

, 1962. New records of marine Crustacea from the East African region. — Crusta-
ceana, 3: 239-245, figs. 1-2.

Bate, C. S., 1888. Report on the Crustacea Macrura dredged by H. M. S. Challenger
during the years 1873-76. — Rep. Voy. Challenger, Zook, 24: i-xc, 1-942, figs.
1-76, pis. 1-150.

Boone, L., 1935. Crustacea and Echinodermata. Scientific results of the world cruise
of the yacht “Alva”, 1931, William K. Vanderbilt Commanding. — Bull. Vanderbilt
mar. Mus., 6: 1-263, figs. 1-13, pis. 1-96.

Borradaile, L. A., 1898. On some crustaceans from the South Pacific. Part III. Ma-
crura. — Proc. zool. Soc. London, 1898: 1000-1015, pis. 63-65.

, 1915. Notes on Carides. — Ann. Mag. nat. Hist., (8) 15: 205-213.

, 1917. Pontoniinae. The Percy Sladen Trust Expedition to the Indian Ocean in
1905, under the leadership of Mr. J. Stanley Gardiner. — Trans. Linn. Soc. London
Zool., (2) 17: 323-396, pis. 52-57.

Bruce, A. J., 1965. An interesting new phryxid (Epicaridea) parasitic on a pontoniinid
shrimp. — Ann. Mag. nat. Hist., (13) 8: 385-390, figs. 1-3.

5 1966. Notes on some Indo-Pacific Pontoniinae. II. Platycaris latirostris Holthuis.
— Crustaceana, 11 (1) : 1-9, figs. 1-5.

, 1966a. Notes on some Indo-Pacific Pontoniinae. XI. A re-examination of Philarius
lophos Barnard, with the designation of a new genus Ischnopontonia. — Bull. mar.
Sei., 16 (3) : 584-598, figs. 1-5-

, 1967. Notes on some Indo-Pacific Pontoniinae. III-IX. Descriptions of some new
genera and species from the western Indian Ocean and South China Sea. — Zool.
Verhand., Leiden, 87: 1-73, figs. 1-29.

——, 1969. Preliminary descriptions of sixteen new species of the genus Periclimenes
Costa, 1844 (Crustacea, Decapoda Natantia, Pontoniinae). — Zool. Meded., Leiden,
43 (20) : 253-278.

, 1969a. Notes on some Indo-Pacific Pontoniinae, XIII. Propontonia pellucida gen.
nov., sp. nov., a new shrimp from the Amirante Is. — Crustaceana, 17 (2) : 141-150,
figs. 1-5.

, 1969b. Observations upon the host specificity and distribution of Jocaste japonica
(Ortmann) and Jocaste lucina (Nobili) (Decapoda Natantia, Pontoniinae). —
Crustaceana, 17 (3) : 298-302, figs. 1-2.

, 1970. Observations on the Indo-West Pacific species of the genus Palaemonella
Dana, 1852 (Decapoda, Pontoniinae). — Crustaceana, 19 (3) : 273-287, figs. 1-7, pi. 1.



BRUCE, SHRIMPS FROM KENYA 69

Bruce, A. J., 1970a. Report on some commensal pontoniinid shrimps (Crustacea : Palae-
monidae) associated with an Indo-Pacific gorgonian host (Coelenterata: Gorgonacea).
— Journ. Zool., London, 160: 237-544, figs. 1-3.

, 1971. Pontoniinid shrimps from the ninth cruise of the R/V Anton Bruun, IIOE,
1964: i. Palaemonella Dana and Periclimenes Costa. — Smithsonian Contrib. Zool.,
82: 1-13, fig. L

, 1972. A report on a small collection of pontoniinid shrimps from Fiji, with
the description of a new species of Coralliocaris Stimpson. — Pacific Sei., 26 (1) :
63-86, figs. I-II.

, 1972a. A review of information upon the coral hosts of commensal shrimps of the
subfamily Pontoniinae Kingsley, 1878 (Crustacea, Decapoda, Palaemonidae). —
Proc. Symp. Coral and Coral Reefs, 1969: 399-418, figs. 1-2. (Mar. biol. Ass. India).
5 1972b. Shrimps that live in molluscs. — Sea Frontiers, 18 (4) : 218-227, figs. 1-9.
, 1973. The pontoniinid shrimps collected by the Yale-Seychelles Expedition, 1957-58
(Decapoda, Palaemonidae). — Crustaceana, 24 (1) : 132-142, figs. 1-2.

, 1975. Coral reef shrimps and their colour patterns. «— Endeavour, 34: 23-27,
figs. 1-16.

, 1975a. Observations upon some specimens of the genus Periclimenaeus Borradaile
(Decapoda Natantia, Pontoniinae) originally described by G. Nobili. — Bull. Mus.
Nat. Hist, nat., (3) 258 (= Zool. 180) : 1557-1583, figs. 1-15.

CASTRO, P., 1971. The natantian shrimps (Crustacea, Decapoda) associated with inverte-
brates in Hawaii. — Pacific Sei., 25: 395-403.

CHACE, F. A., 1966. Decapod crustaceans from St. Helena Island, South Atlantic. —
Proc. U. S. Nat. Mus., 118: 623-662.

COUTIERE, H., 1896. Note sur quelques genres nouveaux ou peu connus d’Alphéides,
formant la sous-famille des Alpheopsides. — Bull. Mus. Hist. nat. Paris, 2 (8):
380-386.

, 1897. Note sur quelques alphéides nouveaux ou peu connus rapportés de Djibouti.
— Bull. Mus. Hist. nat. Paris, 3 (6) : 233-236.

, 1899. Les “Alpheidae”, morphologie externe et interne, formeslarvaires,bionomie.
— Ann. Sei. nat. Zool.,, Paris, (8) 9: 1-559, figs. 409, pis. 1-6.

, 1900. Le dimorphisme des males chez les Crustacés. — C. R. Ass.Franc. Adv.
Sei., 29 (i) : 87-88.
, 1903. Note sur quelques Alpheidae des Maldives et Laquedives. — Bull. Soc.

philom. Paris, (9) 5 (2): 72-90, figs. 1-38.

, 1905. Marine Crustacea, XV. Les Alpheidae. In: J. STANLEY GARDINER (ed.),
Fauna and geography of the Maldive and Laccadive Archipelagoes, 2 (4) : 852-921,
figs. 127-139, pis. 70-87.

, 1909. The American species of snapping shrimp of the genus Synalpheus. — Proc.
U. S. Nat. Mus., 36 (165a) : 1-93, figs. 1-54.

DANA, J. D., 1852. Crustacea. United States Exploring Expedition during the years
1838-1839, 1840, 1841, 1842, under the Command of Charles Wilkes, U. S. N., 13:
1-620.

, 1855. Crustacea. United States Exploring Expedition during the years 1838, 1839,
1840, 1841, 1842 under the Command of Charles Wilkes, U. S. N., 13 (atlas) : 1-27,
pis. 1-96.

EDMONDSON, C. H., 1925. Crustacea of tropical Central Pacific. Marine Zoology of
tropical Central Pacific. (Tanager Expedition, Publ. 1). — Bull. Bishop Mus.
Honolulu, 27: 3-63, pis. 1-4.

, 1946. Reef and shore fauna of Hawaii. — Spec. Publ. Bishop Mus. Honolulu, 22 :
i-iii, 1-381, figs. 1-223.

Forest, J. & D. Guinot, 1956. Sur une collection de Crustacés Décapodes et Stomato-
podes des mers tunisiennes. — Bull. sta. océanogr. Salammbdé, 53: 24-43, figs. 1-5,
I map.



70 ZOOLOGISCHE VERHANDELINGEN 145 (1976)

Fujino, T., 1973. A new genus of pontoniinid shrimp Hamodactyloides with a descrip-
tion of H. ishigakiensis sp. nov. (Decapoda Natantia, Pontoniinae), from the Ryukyu
Islands. — Crustaceana, 25 (2) : 171-180, figs. 1-3.

Garth, J. S, 1974, Decapod Crustaceans inhabiting reef-building corals of Ceylon
and the Maldive Islands. — Journ. mar. biol. Assoc. India, 15: 195-212.

Gordon, I, 1935. On new or imperfectly known species of Crustacea Macrura. — Jour.
Linn. Soc. London Zook, 39: 307-351, figs. 1-27.
, 1939. Redescription of Periclimenes soror Nobili (Crustacea, Decapoda). — Ann.

Mag. nat. Hist., (11) 4: 395-400, figs. 1-3.

Guérin-M éneville, F. E., 1856. Crustaceos. In: R. de la Sagra (ed.), Historia fisica
politica y natural de la isla de Cuba, (Historia natural) 7: v-xxxix, pis. 1-3.

Hayashi, K. I. & S. Miyake, 1968. Studies on the hippolytid shrimps from Japan,
V. Hippolytid fauna of the sea around the Amakusa Marine Biological Laboratory.
—= Ohmu, i: 121-163, figs- 1-17-

Heller, C., 1862. Beitrige zur Crustacean-Fauna des Rothen Meeres. II. — S. B. Akad.
Wiss. Wien, 44 (1) : 241-295, pis. 1-3.

, 1865. Crustacea. Reise der Osterreichischen Fregatte Novara um die Erde in den
Jahren 1857-58 unter der Befehlen des Commodors B. von Wiillerstorf-Urbair
(Zool.) 2 (3) : 1-280, pis. 1-25.

Hilgendorf, F., 1869. Crustacea. Baron Cari Claus von der Decken’s Reisen in Ost-
Afrika in den Jahren 1859-1865, 3 (1) : 67-116, pis. 1-6.

Holthuis, L. B., 1947. The Hippolytidae and Rhynchocinetidae collected by the Siboga
and Snellius Expeditions with remarks on other species. — Siboga Exped. Mon.,
39a8: 1-100, figs. 1-15.

, 1951. The Caridean Crustacea of tropical West Africa. — Atlantide Rep., 2: 7-187,
figs. 1-34.

, 1952. The Decapoda of the Siboga Expedition. Part XI. The Palaemonidae collected
by the Siboga and Snellius Expeditions with remarks on other species. II. Sub-
family Pontoniinae. — Siboga Expedition. Mon. 39al0: 1-252, tab. 1

, 1953. Enumeration of the Decapod and Stomatopod Crustacea from Pacific coral
islands. — Atoll Res. Bull., 24: 1-66, 2 maps.

»19SS- The recent genera of the caridean and stenopodidean shrimps (Class Crusta-
cea, Order Decapoda, Supersection Natantia) with keys for their determination. —
Zool. Verhand., Leiden, 26: 1-157, figs. 1-105.

, 1958. Contributions to the knowledge of the Red Sea, 8 Crustacea Decapoda from
the northern Red Sea (Gulf of Aqaba and Sinai Peninsula) 1. Macrura. — Bull.
Sea Fish. Res. Stn. Israel, 17 (8-9) : 1-40, figs. 1-15.

Kemp, S., 1914. Hippolytidae. Notes on Crustacea Decapoda in the Indian Museum V. —
Rec. Indian Mus., io: 81-129, pis. 1-7.

——, 1916. Further notes on Hippolytidae. Notes on Crustacea Decapoda in the Indian
Museum VII. — Rec. Indian Mus., 12: 385-405, figs. 1-5, pi. 36.

, 1922. Pontoniinae. Notes on Crustacea Decapoda in the Indian Museum. XV. —
Rec. Indian Mus., 24: 113-288, figs. 1-105, pis. 3-9.
, 1925, On various Caridea. Notes on Crustacea Decapoda in the Indian Museum,
XVII. — Rec. Indian Mus., 27: 249-343, figs. 1-24.

Ledoyer, M., 1968. Les Caridea de la frondaison des herbiers de phanérogames de la
région de Tuléar. — Rec. Trav. Stn. mar. Endoume, (fasc. hors série) (suppl.) 8:
63-121, pis. 1-19.

, 1970. Etude systématique et remarques écologiques sur les Caridea recueillis
principalement dans les biotopes de substrat meubles de régions de Tuléar et de Nosy
Bé. — Ann. Univ. Madagascar, 7: 121-159, pis. 1-25.

Lenz, H., 1905. Ostafrikanische Dekapoden und Stomatopoden gesammelt von Herrn

Prof. Dr. A. Voeltzkow. In : A. Voeltzkow , Wissenschaftliche Ergebnisse des Reisen



BRUCE, SHRIMPS FROM KENYA 71

in Madagascar und Ostafrica in den Jahren 1889-95, 3- — Abh. Senckenb. naturf.
Ges., 27: 341-592, pis. 47-48.

Macnae, W. & M. Kalk, 1958. A natural history of Inhaca Island, Mocambique : i-iv,
1-163, figs- 1-30, pis. 1-11. (Witwaterstrand Univ. Press).

Man, J. G. de, 1888. Report on the podophthalmous Crustacea of the Mergui Archi-
pelago, collected for the trustees of the Indian Museum, Calcutta, by Dr. John
Anderson, F. R. S. superintendent of the museum. — Journ. Linn. Soc. London
Zook, 22: 1-312, pis. 1-19.

, 1902. Die von Herrn Professor Kiikenthal im Indischen Archipel gesammelten
Dekapoden und Stomatopoden. In: W. K ikenthal, Ergebnisse einer zoologischen
Forschungsreise in den Molukken und Borneo. — Abh. Senckenb. naturf. Ges., 25:
467-929, pis. 19-27.

, 1909. Diagnoses of new species of macrurous Decapoda Crustacea from the Siboga
Expedition. IV. — Tijdschr. Ned. Dierk. Ver., 11 (2): 99-125.

Manning, R. B. & F. A. Chace, 1971. Shrimps of the family Processidae (Crustacea,
Decapoda, Caridea) from the northwestern Atlantic. — Smithsonian Contrib. Zook,
89 : 1-41, figs. 1-20.

Miers, E. J., 1881. On a collection of Crustacea made by Baron Hermann Maltzan at
Goree Islands, Senegambia. — Ann. Mag. Nat. Hist., (5) 8 (37) : 364-377, pis. 13-16.

M ilne Edwards, H., 1837. Histoire naturelle des Crustacés, comprenant l’anatomie,
la physiologie et la classification de ces animaux, 2: 1-532; atlas: 1-32, pis. 1-42.

Miyake, S. & K. LHayashi, 1966. Some hippolytid shrimps livingin coral reefs of
the West Pacific. — Journ. Fac. Agrie. Kyushu Univ., 14: 143-160, figs. 1-10.

Monod, TH. 1971. Sur quelques Crustacés de Tuléar (Madagascar). — Téthys,
(stippi.) 1: 165-192, figs. 1-102.
Nobili, G., igoi. Decapodi e Stomatopodi Eritrei del Museo Zoologico dell’Universita

Napoli. — Ann. Mus. zool. Univ. Napoli, 1 (3) : 1-20.

, 1904. Diagnoses préliminaires de vingt-huit espéces nouvelles de Stomatopodes et
Décapodes Macroures de la Mer Rouge. — Bull. Mus. Hist. nat. Paris, io : 228-238.
, 1905. Décapodes nouveaux des coOtes d’Arabie et du Golfe Persique. (Diagnoses
préliminaires). — Bull. Mus. Hist. nat. Paris, II1: 158-164, 1 fig.

, 1905. Crostacei di Zanzibar. — Mus. Zook Anat. comp. Torino, 20 (506) : 1-12,
fig- i

, 1906. Faune carcinologique de la Mer Rouge. Décapodes et Stomatopodes. — Ann.
Sei. nat. Zool. Paris, (9) 4: 1-347, figs. 1-12, pis. 1-11.

Olivier, A. G., 181l.Insectes. — Encycl. méth. Hist, nat., 8: 1-722.

Oortmann, A.,  1890. Die Unterordnung Natantia Boas. Die Decapoden-Krebse des
Strassburger Museums, mit besonderer Beriicksichtigung der von Herrn Dr. Déder-
lein bei Japan und bei der Liu-Kiu-Inseln gesammelten und z.Z. im Strassburger
Museum aufbewahrten Formen. 1. Theil. — Zool. Jb. Syst., 5: 437-542, pis. 36-37.
, 1894. Crustaceen. In: R. Semon, Zoologische Forschungsreise in Australien und
dem Malayischen Archipel. Mit Unterstiitzung des Herrn Dr. Paul von Ritter aus-
gefiihrt in den Jahren 1891-1893. — Denkschr med. naturw. Ges. Jena, 8: 3-80,
pis. 1-3.

Patton, W. K., 1966. Decapod Crustacea commensal with Queensland branching corals.
— Crustaceana, io (3) : 271-295, figs. 1-3.

Paulson, O. 1875 Investigations of the Red Sea with notes on the Crustacea of adja-
cent seas. Part I. Podophthalmata and Edriophthalmata (Cumacea) : i-xiv, 1-144,
pis. 1-21. (In Russian).

preffer, G. 1889. Ubersicht der von Herrn Dr. Franz Stuhlmann in Aegypten auf
Sansibar und dem gegeniiberliegenden Festland gesammelten Reptilien, Amphibien,
Fische, Mollusken und Krebse. — Jb. Hamb. wiss. Anst.,, 6 (2) : 1-36.

Rathbun, M. /., 1905. The Brachyura and Macrura of the Hawaiian Islands. — Bull.



72 ZOOLOGISCHE VERHANDELINGEN 145 (1976)

U. S. Fish. Comm., 23(3) : 827-930, figs. 1-79, pis. 3-24.

Richters, F., 1880. Decapoda. In: K. M ébius, Beitrdge zur Meeresfauna der Insel
Mauritius und der Seychellen : 139-178, pis. 15-18.

Stimpson, W., i860. Prodromus descriptiones animalium evertebratorum, quae in ex-
peditione ad Oceanum Pacificum Septemtrionalem a Republica Federata missa, C.

Ringgold et J. Rodgers ducibus, observatit et descripsit. — Proc. Acad. nat. Sei.
Philad., i860: 22-48.
Taram elli, E., 1955. Crostacei di Zanzibar (Decapodi e Stomatopodi). — Riv. Biol.

colon., 15: 29-47.



