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1. Redescription 
of Alpheopsis monodi SOLLAUD, 

a rare freshwater prawn from Senegal. 
2. The function of the linea impressa 

in the Alpheidae 
b y I S A B E L L A G O R D O N . 

1 . R E D E S C R I P T I O N O F ALPHEOPSIS MONODI S O L L A U D , 

A R A R E F R E S H W A T E R P R A W N F R O M S E N E G A L . 

In J u l y 1939 Dr T h . M O N O D collected in Senegal a number of 
small freshwater shrimps (Car idea ) which at first sight appeared 
to be Hippolytids. As Dr M O N O D was uncertain as to the family and 
knew of no freshwater Hippolytidae from the African continent, 
he sent part of the material to the late Dr R . G U R N E Y for exami-
nation. Gurney was also puzzled by the specimens and sent them 
to me at the Brit ish Museum, since he did not feel competent to 
deal with them. In his covering letter he wrote « If they are Hippo-
lytids they must be a new genus since there is none with these 
characters. So far as I know only Lysmata has a split antennular 
flagellum ? I suppose it might be an Alpheid, but I do not know 
any genus which it could fit into ». Dr M O N O D then sent me the 
rest of his material and in J a n u a r y , 1940, I made some prelimi-
nary notes and sketches and decided tha t , although the specimens 
were in many ways surprisingly like Hippolytids, they must belong 
to the family Alpheidae. At t h a t t ime I did not recall any freshwa-
ter species of Alpheids but a search through the Zoological Record 
showed t h a t in fact two such species had been recorded from the 
African continent namely, Alpheopsis haugi C O U T I E R E 1906 and 
A. monodi S O L L A U D 1932. In 1940, however, I had not access to 
the requisite l iterature and the specimens were set aside as Alpheo-
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puis sp. Some years lat er the specimens were t h o u g h t to have been 
tie si roved by enemy act ion but eventual ly t h e y were rediscovered 
and proved to agree quite well with S O L L A U D ' S specie,S A. monodi. 

Unfor tunate ly the descriptions of these interest ing freshwater 
Alpheids are ra ther inadequate . C O I T I K R E had at his disposal 
only three ovigerous females of A . haitl'i from Gabon and the spe-
cies has not again been found. S O L L A U D ' S mater ia l comprised six 
specimens, five of which did not exceed 10 m m . in length. Now 
t h a t an adequate sample of b o t h sexes is avai lable , a fuller des-
cript ion of Alpheopsis monodi is given below. Although b o t h the 
known localit ies are near to the sea, the water in which .1. monodi 
lives along with large Palaemouid Kiver Prawns , etc . is 'parfai te-
ment douce' and A. Iiaagr was found at Ngorno, G a b o n 'dans nil 
petit lac qui se deverse dans 1'Ogooue, a plus de 2 0 0 k m . de la 
nier". 

Alpheopsis monodi S O L L A U D . 

Soi.i .ai I). H. 1032. Hull. Soc. Zool. Fr. 57 (4) : 375-38G, 2 fig. 

Material. Ruisseau de X e i n a , eau douce, entre T o u b a k o u t a et 
Messira, Senegal . Collected at night b y Dr T h . M O N O D , 

0-Y11-30 , -i0 males and 15 females (three ovigerous, one of 
these minus carapace and anter ior appendages) . The speci-
mens range from 7.5 to 18.5 m m . in t o t a l body length. 

Previously recorded f rom the Caineroons in s treams not far from 
the coast , m the region of Alanoka B a y , 

Description of female. T h e largest specimen ill this excel lent 
sample measures 18 .5 m m . in length and is represented in lateral 
aspect in lig. 1. T h e carapace, which measures (j m m . from the 
anter ior margin of the cornea to the posterior dorsal edge, is 
smooth except for the three anter ior spines. T h e median of these , 
the short ros t rum, is concealed b y the fully exposed cornea of the 
eve (cf. fig. 15) ; in dorsal aspect it is car inate and ra ther shorter 
t h a n the eyes ta lk . T h e la t ter has a row of setae on the antero-
internal lobule as described and ligured b y S O L L A U D ( 1 0 3 2 , p. 3 7 7 , 

fig. j ) . On ei ther side of the rostrum is a dist inct ex t ra -cornea l 
spine : the rounded p lerygostomia l angle is unarmed and bears a 
few line short setae. W h e n the eye, antennule and a n t e n n a arc 
removed, as in the male represented in lig. 15, a minute infraor-
bital lobule is apparent near the ex t ra -cornea l spine. 

The ahdomen like the carapace is ent ire ly smooth. T h e first and 
fifth somites are r a t h e r shorter t h a n the others which are about 
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equal. The pleura of I,he lirst two soniiles are wide and dee.p and 
form the brood chamber which is closed posteriorly by the fourth 
pair of pleopods. The posterolateral angles of the third and fourth 
pleura are rounded while t h a t of the fifth pleuron is acute . T h e 
s ixth pleuron is a m o v a b l v ar t iculated tr iangular plate . 

T h e telson, which is longer t h a n the s ixth adboininal somite, 
is of almost uniform diameter throughout its length ; the apex is 

FIG. 1-5. — Alpheopsis monodi SOI.I.AVD, largest female from Senegal. Fig. 1. In 
lateral aspect, most of the appendages omitted (Z = 18,5 mm.) . - F ig . 2 and :>. 
Might second and fourth pleopod respectively, a t scale a -- 1 mm. — Fig . 1. Tip 
of left peraeopod V showing rows of setae on ventral margin of propodns, at scale 
b — (1,5 mm. ----- Fig. 5. Carpus, propodns and daelylns of right peraeopod I I I . 
at scale c = 1 mm. 

uniformly convex and, in addition to the usual two pairs of short 
lateral spines, bears some 20-24 long setae each with a short shaft 
and a long finely plumose distal portion fig. 19). The uropoil is 
represented in lig. 20 but the long setae are omit ted and the details 
of the suture line or diaeresis on the exopod are shown at a hiu'her 
magnif icat ion. 

Avtennule. T h e peduncle is at least half as long as the carapace 
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and is r a t h e r more robust t h a n t h a t of a smal ler male represented 
in fig. l(i (see lig. 1). T h e slender, pointed s ty loeer i te e x t e n d s 
s l ight ly b e y o n d t h e distal a r t i c u l a t i o n of t h e first segment : the 
s t a t o c y s t appears to c o n t a i n several sand grains . T h e second seg-
m e n t is r a t h e r longer t h a n t h e first, and twice as long as t h e third, 
segment . T h e two flagella are long, e a c h e x c e e d i n g half the body 
l e n g t h : the shorter r a m u s of t h e outer f lagel lum is fused to the 
longer throughout the greater p a r t of its l ength : t h e fused port ion 
comprises 13 or 14 s e g m e n t s and t h e free por t ion appears t o have 
2 or 3 segments but here t h e s e g m e n t a t i o n is indis t inc t ('fig. 17). 
Five accessory f lagel lum is a l m o s t as long as t h e peduncle, and 
bears m a n y bundles of o l f a c t o r y se tae in large spec imens : in 
young spec imens there m a y be only (>-8 bundles . 

Antenna. T h e seaphocer i te is long and narrow, b u t l i t t le con-
t r a c t e d dis ta l ly and t h e spine j u s t fails t o r e a c h t h e dis ta l ar t i cu-
lat ion of t h e th i rd segment of the a n t e n n u l a r peduncle . T h e r e is 
a spine on the bas icer i te below the base of t h e scale. T h e f lagellum 
is s lender and v e r y long (equal to or longer t h a n t h e body) . 

Mouthparts. T h o s e f rom t h e right, side of t h e largest female are 
represented, all a t the same magni f i ca t ion , in lig. 0-1 I . T h e small 
a r t h r o b r a n e h at t h e base of t h e th i rd maxi l l iped is adher ing to t he 
append age. 

Peraeopods. The first pair are s y m m e t r i c a l and, though r a t h e r 
more robus t t h a n a n y of the others , are r e m a r k a b l y slender for 
an Alpheid. As Sol laud says t h e y are ' for t peu alpheidiens and 
the carpus is unusual ly long and n a r r o w ; when e x t e n d e d t h e y 
reach t h e middle of the seaphocer i t e (fig. 13). T h e d a c t y l u s is 
nearly as long as the pa lm and the c u t t i n g edge of the fingers is 
unarmed except for a tooth at the e x t r e m e t ip as figured by SOL-
LAUD (1032 , p. 281 , fig. 2 B ) . On t h e inner surface of t h e carpus 
there is a longi tudinal series of (i or 7 comb- l ike rows of setae 
i fig. 12). T h e second and s u b s e q u e n t pairs of peraeopods are v e r y 
slender. T h e second right peraeopod of the largest female is repre-
sented in fig. 14 and the left one is s imilar . T h e carpus is t h e lon-
gest s e g m e n t and is composed of five s u b s e g m e n t s ; merus plus 
i schium : carpus as 5 : W h e n e x t e n d e d this peraeopod exceeds 
the seaphocer i te by the d a c t y l u s and the last s u b s e g m e n t . T h e 
first subsegment is t h e longest , the second and fourth t h e shor tes t . 
T h e third peraeopod, t h e dis ta l s e g m e n t s of which are represented 
in fig. .). surpasses the seaphocer i te b y its d a c t y l u s which is j u s t 
over one- th i rd of t h e propodus . The, v e n t r a l margin of the l a t t e r 
is a rmed with a series of spines. T h e merus is r a t h e r longer, and 
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considerably stouter than. 1 lie propodns and armed with two stout 
spines on the ventra l margin [COUTIKKE, :l932, fig. 2 C). There is 
one similar spine on the ischium. The fourth pair of peraeopods 
is very similar to the third. T h e i ifth pair is appreciably longer, 
exceeding the seaphoceri le by at least half of the dactylus . T h e 

FH;. (>-12. —- Alpheopsis monodi SOIJ.ACI), largest female from Senegal. Fig. 0-11. 
Mouthparls, all at scale <i 1 mm. — Fig . 12. Carpus of right first peraeopod, 
greatly enlarged (scale b 0 ,5 mm.) , to show comb-like rows of selae on inner sur-
face. 

ischium (in the third pair they are equal) : the distal third of the 
propodns has comb-l ike rows of setae on the ventral margin and 
a number of long terminal selae (fig. ^i). 

Branchial jormula. There are five pleurobranchs, one to each 
peraeopod, in addition to the ar throbranch on the third maxil l i -
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ped. Aii epipodite is present on all but the last of the thorac ic 
appendages and there is a se tobranch on each of the live peraeopods. 

Pico pods. The pleopods of the largest female are indicated ra ther 

Fu; . Ui-20. Aljriirnpsis monodi SOI.I.AI n. — Fig. 13 and 11. Kight peraeopod I and I I 
respectively of largest female, at scale a 1 ram. — Fig . 15. Carapace of male mea-
suring 11 mm. in body l e n g t h ; eye, anteimule and antenna removed. •—• Fig . 10. 
Peduncle of right anleiinnle of same male, in ventral aspect. — Fig. 17. Proximal 
portion of external llagellum of antennnle, more highly magnified, showing acces-
sory llagellnm and olfactory setae. — Fig . 18. Second pieopod of male, setae omit-
ted, willi appendix mascnlina and appendix interna more highly magnilied. — 
Fig. 10. Telson of male. — Fig. 20. Plight nropod of male, with diaeresis more highly 
magnilied. Fig. 1<) and 20 at scale b -- 1 mm. - F ig . 17 and 18 at scale 
c - 0,5 mm. 
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sketehilv in iig. 1 ; t lie lirst, three pairs are long and — I he small 
endopod of the lirst. pair excepted very similar : each ha- a 
prominent, lohe on the inner margin of the basis as shown in iig. 2. 
in this specimen, which had presumably recently produce'] a 
brood, nearly all the ovigerous selae are wanting. The right fourth 
pleopods is as represented in Iig. 3. In the three ovigerous speci-
mens the ova are a t tached chiefly to t he lirst three pairs of pleopods. 
but a few may adhere to the fourth pair which, as already s ta led, 
closes the brood chamber posteriorly. The pleopods of the larger 
uon-ovigerous females agree with those described by S o u . A I D 

1932, p. 382, iig. 2 I)). T h e stippled parts of basis and endopod nl 
pleopod 3 are thm and membranous and some ovigerous setae arc 
present ; in pleopods L and 2 the median third of the inner margin 
of the basis is a thm membranous lobe with thickened apical 
border. 

The oca are small and rather numerous : each is oval and I lie 
longer axis measures on an average 0 .5 mm. the shorter 0 .42 mm. 

The males greatly out number the females in Dr Aloxoo 's samples 
which were collected at night. Thev vary in length from /..> Jo 
15 mm. and are so similar to the small and the non-o\igerou-
females that, some care is required in separat ing t he sexes. Howe-
ver, the appendix lnascuhna on 1 he endopod of pleopod 2 is long 
and armed with 5 long terminal spines and is easily seen Iig. .IS . 
The males and smaller females are, more slender than the large 

females — compare the carapace represented in fig. I.) with that, 
of Iig. I. S O L L A U D mentions onlv six rows of olfaetorv setae m the 
tvpe specimens, lu our specimens only the smallest have from six 
to eight rows on t IK; accessory antennular flagelluni. but tlx; num-
ber of such rows increases rapidlv with age ;see fig. I J). 

Habitat. Dr M O X O D informs me t h a t t IK; specimens were caught, 
at night, in the vegetation of a s tream together with one. or perhaps 
two. species of R iver Prawns belonging to the genus Maci'ohya-
• •h in in. Although the locali ty was but a short distance from Ran-
diala, a marine mangrove with Rhizophora. t lie water was per-
fectly f r e s h : S O L L A U D s tates t h a t the type locali ty was also near 
the coast . Alpheopsis han«i, on the other hand, was found a! a 
distance of over 200 kin. from the sea. 

Remarks. To date, as far as I know, fourteen species have been 
referred to the genus Alpheopsis, some only tentat ive ly since the 
ehelipeds are unknown in five, of them and the mater ia l was some-
times inadequate . Of the twelve l i t toral marine species one is 
West African, one Chilean, one West, Indian and the rest are limn 
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the Iudo-\\ esl pacilie. Those in which the ehelipeds are known 
[all roughly into two groups ; in one the ehela is smooth and entire 
as in the genus Athanus. the other is « e x t r e m e m e n t remarquahle 
par la presence sur les pinees de la premiere paire des sillons et des 
lobes "alpheopsidiens dont on pourra t rouver la trace dans toute 
leU'iulue du geni'e Alpheus » (COUTIKUE. 190(>, p. 377) . To this 
latter group belongs Alplieopsis afrieanus I I O L T I I U I S (1052, p. /i5, 
tig. 1 I and COETIEUE 1809, p. 193. lig. 2 2 8 - 2 3 1 as .4 . trispmosus . 
lhe ehelipeds may be equal or unequal , but in all these species 
I he carpus is Jar shorter than the chela and, as a rule, much expan-
ded distally. .1. ehulciope de \1\.\ (1911, p. 179 and 1915, pi. Y, 
fig. 1/ <i-e< is an exception in that the short carpus is scarcely 
expanded distally. 

The two freshwater species from the African cont inent are rela-
ted to the lirst group with entire smooth chela. S O L L A C I J has com-
pared the two species as far as one can until more specimens of 
.1. haugi are available and here it is onlv necessary to mention 
1b at the equal ehelipeds are much more robust m A. haugi than 
in A. monodi : moreover the carpus is far shorter than the ehela 
and dist inctly enlarged distally while the palm is at least three 
times as long as the dactylus. .1. monodi is except ional in having 
the first peraeopods very slender, with small ehela and long nar-
row carpus and it is this, together with the slender peraeopods II 
to \ and the fully exposed cornea, t h a t gives the species its strong 
superficial resemblance to an J l ippolyt id. 

2 . I I I I : F U N C T I O N OF T H E LJXEA IMPTUCSSA IN T H E ALPIIEIDAE. 

Cm: TIE in-:, in his monograph on the Alpheidae, has described 
in minute detail the progressive e laborat ion of the chelae of the 
first paii' of peraeopods within the family and has introduced a 
special terminology for the furrows, crests and lobes which at ta in 
their m a x i m u m development, in certain species of the genus 
Alpheus 'Crangon1 (COUTIEUE, 1899, p. 194 and fig. 2 3 0 and 232 ; 
p. 223). fig. 27(1 and 271, etc . ) . One feature seems to have puzzled 
him namely , the linen impressa which in the genus Alpheus is 
< complete et I'erinee, l i initant sur la face inferieure et une partie 
de la lace externe palmaire une aire tr iangulaire a cotes courbes » 
•]». 210 . « II est dillieile d 'expl iquer la signification de la ''linen 
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impressd ; au sillon externe qui Ja eonstitue correspond 1111 sillon 
interne tout aussi net, de sorle que le t r a j e t de eefte lignc est mar-
que par un double amincissenienf d(; l 'epaisse paroi palmaire. Ce 
t ra je t ne parait nulleinent eorrespondre a une aire d'nisert ion 
museulairc ; e'est sans doute une, formation de nieine ordre que, la 
'linea thalassirued noil ealciliee de la carapace des Callianasses et 
(les Gebies » (COUTIF.KK, 1899, p. 211) . 

I take this opportunity , therefore, of placing on record an obser-
vation which 1 made in April, 11)54 and which demonstrates 
clearly the significance of the linen impressa. Miss P. .1. W O K T L K Y 

sent me two living specimens of Alp/ieus rnacroeheles I 11 \iI.STOXL) 
which had been caught in a crevice at Church Reef. \\ enibury on 
9-\ 1-54 by Mr (1. M. SI>OO:NKH of the Marine Biological Labora tory , 
P l y m o u t h . The larger specimen died in transit but the smaller one 
lived for a t ime in the very small amount of sea water in which 
the specimens had travel led. During the night of 13-14th April 
the specimen underwent a moult, which it survived although, unfor-

Fi ( i . 21-22. — Alpheits macrochcles (I E WLSTONK). <J. — Fig. 21. Smaller eheliped partially 
withdrawn from the old cuticle a t a moult . — Fig . 22. Larger eheliped of same spe-
cimen, in two different aspects, showing commencement of withdrawal of the flesh. 
c. J idge of moulted carapace, m. Longitudinally split cuticle of merus. .v. P l a t e 
hounded by the linca impressu, displaced by the partial withdrawal of the propodns 
from the old cuticle. Scale 5 mm. 
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tunate ly , it, failed to withdraw its ehelipeds (peraeopods 1) and 
east t h e m with its old cuticle. 1 examined the moult on April 
14th. and made some camera lueida sketches of the ehelipeds 
which 1 coloured as a record (the specimens had been sent so t h a t 
I might make some sketches of the colour in life). F r o m these 
sketches it, is clear that the hnea inipressa is a line of resorption 
and t h a t the chela can be withdrawn without distortion through 
the gap which results when plate x is loosened. The smaller cheli-
ped had been almost freed from the old cuticle ; the cuticle of the 
more proximal segments had been split longitudinally so t h a t the 
carpus, merus and ischium projected (lig. 21. ; c is the margin of 
the east carapace) . In the case of the larger eheliped, the so-called 
hammer claw, withdrawal had jus t commenced ; the palm bulged 
slightly through the gap caused bv the displacement of the tr ian-
gular plate ,r — - C O U T I E R E ' S 'aire triangulaire' — and the carpus 
was part ial ly freed but had been damaged and soon showed signs 
of disintegration (fig. 22). When the appendage was turned over 
to obtain the view represented in the lower sketch, the t r iangular 
plate fell away from the protruding proximal portion of the palm. 
When captured this specimen, the male, was 'pale golden brown, 
with darker ehelipeds' but after the moult these ehelipeds were 
plentifully supplied with red spots as indicated in lig. 21 and 22. 

M E R R I C K ( 1 9 0 9 , p. 2 0 7 ) refers brielly to moult ing in a specimen 
of Alpheus dentipes (GUKRIN) observed at Naples on November 
13th, 1800 ; he writes : « In this ease the muscular mass of the claw 
was withdrawn through a crack which extended along the outer 
margin of the propodus. T h e cleft was continuous with a small 
fissure involving the proximal segments of the eheliped and exten-
ding through the basal ring. The great muscular mass of the ham-
mer claw was thus withdrawn without distortion. This fissure was 
assumed to correspond to a linear absorption area, but 1 have not 
been able to repeat the observation ». It would be erroneous, he 
adds, to infer t h a t all Macrura in moult ing withdraw the flesh of 
their large ehelipeds through the 'draw plates ' of the basal seg-
ment of the l imb as does Ilomarus. Since then much exper imenta l 
work has been done on factors influencing moulting, and on rever-
sal of the ehelipeds, in Alpheids and large numbers have been kept 
through a number of successive moults (e. g. MESS, UKil, p. 2 1 5 
mentions 130 specimens of Crangon \ Alpheus] arniillatus). D A U B Y 

( 1 9 3 8 , p. 7 8 ) in an abstract, of a paper read before the American 
Association for the Advancement of Science writes : « The method 
of breaking the exo-skeleton at t he t ime of moulting was invest i-
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gated. Preparatory to moult ing the carapace [ = cuticle J is redu-
ced in thickness . Preformed lines of fissure, observable at ail 
tunes, are then ruptured b y hydrosta t ic pressure which develops 
within each jo int . T h e puncture of a single jo int (without i n j u r y 
to the nerve) so that no pressure could be built up within it resul-
ted in failure to break t h a t particular segment of the shell, even 
though the rest of the carapace ! = cuticle! was shed without dif-
ficulty ». T h e observat ion which 1 made in 1051 must therefore 
be quite commonplace t o a number of experimental is ts . The linen 
impressn is one of the preformed lines of fissure to which Darby 
refers and is a special adaptat ion in the Alpheids with large eheli-
peds to enable the chelae to be withdrawn wit bout distortion at the 
moult. (louTiKHK does not show the linen impres.sa in his earlier 
i l lustrations of the large; chelipeds of O^i/ris. Athanns, Arete. 
etc . ISO!), fig. 203 to 200) ; and from his remarks on p. HKi-195. 
1 formed the impression t h a t the said linen inipressa first appea-
red in Alpheopsis in a simple form, becoming much more pronoun-
ced in Si/nalpheus and above all in Alpheits dig. 22!), 230, 232, 245, 
270 and 271 and later figures in COI TIKKK. 1809) . However, in 
J u l y . 1955 I found by chance a eheliped of a male Athanns laes'i-
rhinehus ( R i sso ) t h a t had been shed during a moult , m much the 
same way as the. chelipeds of Alphens mneroeheles. This eheliped 
was found in material dredged in shallow water at Cadaques in 
Spain and the plate .r can be seen detached for the most part from 
the palm of the chela. It is a relat ively small, more narrowly 
tr iangular, plate and the linen impressn m a y not fx; so apparent 
in Athanns as in Si/nalphens minor SAY, for example ("o IT I I: i; I.. 
1899, p. 200, fig. 245) or as in species of the genus Alphens. T h e 
linen impressn may well be absent in those Alpheids with small non-
specialised chelae, especially such a species as Alpheopsis monodi 
(see fig. 13 of the present paper). It would be interesting to know 
whether or not there is any special adaptat ion to facil itate with-
drawal of the enlarged and curiously modified chela of one of the 
second pair of peraeopods in the rare genus Leontocaris I ' S T K H I U N O , 

1905, p. 99. plate X X V I : KKMP, 1910, p. I 13, plate X V I I , fig. I, 
10 and I I ) . 
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