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Two commensal crustaceans, Heferomysis barpax Hilgendorf 1878 (Mysidacea)
and Aretopsis amabilis De Man 1910 (Decapoda Alpheidae) were found inhabiting the
shells of hermit crabs (five species of Dardanss Paulson 1875) collected in Somalia and
Kenya. The two species were never found together in the same shell. In Kenya, where
alpheids seem to be absent, the relative frequency of shells inhabited by mysids is
greater than in Somalia. These findings suggest that the two commensals are in
competition with each other, at least in sympatric arcas, Mysids were particularly
common in Kenya and detailed observations were made on this species. No relation.
ship seems to exist between the sex, size and species of hermit and the probability of
its shell being inhabited by the mysids. Several females were ovigerous, the average
brood size being about 7.7 with a positive correlation between the size of the female
and number of egps. The mysids were usually found living as a pair of adults, or in
about in 1/8 of cases, together with a large crowd of smaller individuals (up to 77). In
adult pairs, the male was often smaller than the female. No sexual dimorphism seems
to exist regarding the large claws, rypical of this genus of mysid. The crowds of voung
were composed of individuals belonging to several distinct age classes, which presuma-
bly correspond to separate broods of similar or different age produced by the resident
adult pair, thus forming a true family,
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INTRODUCTION

Most Mysidacea are known as free living Crustacea, but some members of the
genus Heteromysés Smith 1874 (over 45 species) have adopted a commensal life style,
living in association with several marine invertebrates.

Tarrersars (1962) described the habits of two Indo-West-Pacific species living
as commensals of an ophiuroid (H. gymnura Tattersall 1922) and a sponge (H.
zeyianica Tattersall 1922),

In the West-Atlantic region (Bermuda), H. bermudensis Sars 1885 is known to
live as a commensal of a sea anemone (quoted in TATTERSALL 1962). CLARKE (1955)
reported H. actiniae Clarke 1955 in the Bahamas as a commensal of a sea anemone; he
also observed its feeding habits and discovered that this mysid feeds on the waste
material ejected by the sea anemone.

Some species, mostly those of the subgenus Guatbomysis, show a distinct speciali-
zation towards hermit crabs,

H. odontops Walker 1898 is known to inhabit hermit crabs shells in Panama
(TaTTERSALL 1962).

H. (Gnrathomysis) stellata Baceseu & Bruce 1980, found on Heron Island, Austra-
lia, has been described as a commensal of Amicwius Dana 1852 hermit crabs (Bacescu
& Bruce 1980). H. (Guathomysis) barpaxoides Bacescu & Bruce 1980, also from
Heron Island, has been found in Dardamus megistos (Herbst 1804) hermit shells
(Bacescu & Bruce 1980).

H. (Gnathomysis) harpax (Hilgendorf 1879) (Fig. 1 top) is a species which occurs
from the Red Sea to Zanzibar. It was discovered by HiLcEnnorr (1879) in Mozambi-
que and redescribed from the Red Sea by Kossmany (1880). In 1902, it was described
again (under a different name) by BonniER & PEREZ as inhabiting a Dardanus shell in
the Red Sea and bright red in colour (quoted from TATTERSALL 1962); COlFMANN
(1937) also gave a description but did not offer any ecological comments.

In 1962 Tarrersart described more specimens of H. harpax, collected in
Zanzibar by A.J. Bruce, which were found inhabiting Dardanus deformis (H. Milne
Edwards 1836), D. megistos, D. gemmatus (H. Milne Edwards 1848) and D. lagopodes
(Forskal 1775) (= D. samguinolentus). Usually there were two individuals to each shell
but in one case 40 were found. The number of eggs or embryos carried by the female
in the marsupium varied from 1 to 5.

BrUCE (quoted in TATTERSALL 1962) suggested that the mysids lived attached to
the hermit abdomen rather than to the shell itself. About 75% of the Dardanus shells
were inhabited by mysids. Bruck did not find any mysids in the shells of small
Dardanus and suggested that, since this group of Dardanus is the largest species of
hermit in the area, the mysids may not be specifically attracted towards Dardamus
itself but simply by the largest hermits available in their habitat, TATTERSALL (1962)
suggested that H. harpax may feed on hermit waste material,

In this subgenus, the gnathopods (III thoracopod) are equipped with a real
subchela and not just a movable fang-like dactyl (typical of the whole genus). Bacescu
& Bruce (1980) wrote: «it is difficult to see which factors had determined the
evolution towards amphipodoid type of subchela of thoracopod 111 in these Heteromy-
sis, which never leave the shells with pagurids. As long as we don't know anything
about the physiclogy of these commensals, the new structures of the thoracopod 111 as
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Fig. 1. — Pabrs of {gopd freshly fived Heteramgpenic o lefs £, right £ from Mombess end (bariam) live
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ageing: the same lmb in the other species must have otiginated in a pecaliae
behaviour of these mysids. It is cerrainly o group having followed a particular
evolution, as compared with the over 45 species known of the heteromorph genus
Heteromysiy sl

Another species of commensal, Aretopsis amabilis De Man 1910 (Fig. 1 botrom),
an alpheid sheimp, is also known to inhabic Dardenue hermit crab shells, This species
was described {De Maw 1910} from the material collected during the Siboga expecdi-
tivn. It was later found by Rantapan (1936) in the Red Sea, Hovrams (1958) {quoned
by Bruce 1969, by Mivaxe & Mrva (1967) from Ryu Kyu Islands, by BRUCE (1969)
from the Sevchelles, by Suzumi (1971) and Mosuma (1926) From Tapan,

Bruce's specimens ol Aretopss amabilis consisted of three pairs of males and
females, living in Dardanns mepistos (two pairs) and D fagopodes shells, None of the
shells contained mysids, and Broce suggested that mysids and alpheids may occupy
the same 1ole in cleaning the hermit shell. However, there is no apparent specializa-
tiom in this sense: «The mouth parts of Aretapsis ... show noe special features and are
typical of the family Alpheidae s (Bruce 1969).

More recently, a further eight species of Dardasrny were recorded (Hate 2 Barp
1988); again no mysids were found while a D, fagepodes shell did contain A, aeeshilis,

In the course of various expeditions to Somalis, from 1976 to 1986, several
hermit crabs were collected (genus Dardanas Paulson 1875) whese shells were inhabit-
ed by either mysids or alpheids. The species were identified by M. Murano and A_H.
and]D.M_ Banner and proved to be Heteromeysis harpax and Arotopic amabilis respec.
Tvely,

Because of the rarity of these two species and the particular interest of their
habit and behaviour, we planned ro ecllect more specimens of Dardanes during ar
EEC research projeet in Kenya (STD-2), to investigate the relationships between the
commensals and the hermit crabs and collect data on their biclogy.

MATERIAL AND METHODS

In Semalin, species of Dardawai were collected from Sar Uanle (20 km § Kysmayo, near the
Kenyan border) and Cresiva, 18 km 5 Mogadishu). In Kenva, speeimen: were collected from
Konamazi (20 km ™ Mombasa) and in other localities near Mombasa.

The Dardeuer were taken to the lehoratery where their shells were carefully opened wich a
vice. Any picces of shell which had become detacked during transpore and the main fragments
abtained with the final breakage were all thoroughly rinsed i a conrainer full of sea woter togerher
with the intact snukeds beemit in order 1o collect all the commensals, including any ymmg larval
stages. The sise (shield length), sex and species of hermit was recorded; it was noe always passible o
pecord the sex and size [carapace lergehd of the commensals, The commensals were usually found
inhabiting the empty coils ar the end of the shell,

In Kenya, the above procedure was performed in the laboramory of the Kenyan Morine
Fisheries Research Instivare (KMFRI, Mombisa,

Lhaa trequencies were campared by applying the G-test {with Williams correction far n < 50;
Aokl & RoHLF 1981). Other statiztice emploved are: SE (standard ereor); V (variation coefficient):
b {regression coefficientl, r (corrclation coefficient). When necessary, corrections for small samples
were opplied to the SE and V caleulotions (Gueeass & Tripathr 1971; quated in Sozar & Ronie
1981). The figures in brackets lellowing averages (s} indicate the confidence limits fel), which
were always computed at 5% probobilioy lessl,
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EESULTS

Mamr eommersi

Seralian seples. A total of 33 Dardenus, belonging ta five species (Table 1) were
collected in Somalia. The rwo commensals were never found living rogether, suggest-
ing that some form of mumal exclusion may exist. Abous 5895 of all shells were
inhabited (19/33), 456% by mysids and 12% by the alpheids. In other waords, of the 19
inhabited shells about 1f5 were cccupied by the alpheid and 45 by the mysids.

A, arrabilis was found exclusively in pairs, H. barpax were mostly found in adule
paies {plus one young in three cases and five young in one casel. In four cases, one

single adult was found (three females and one male).

Kenyan samiples. A wotal of 73 Derdanns were collected in Kenya, belonging to the
above species (Table 2). About 56% (48/72) of the hermics proved o be inhabized by
H. farpex. In seven of the 48 inhabited shells, a large number of individuals were
found while in most of the other cases a pair of adults was alone present.

Talsle 1,
Checurreree af the rwa species of commensals in Dardssus shells Trom Semmalia.

Mumber af shells habized b

Heeenle sp. Tacal -

A armehilis H. harpes Bath Mene
D aefaresic 7 0 i Ll T
D gaenvriees i 1 2 1 0
N bigepade 15 2 a q 4
D ewepiator q 1 2 il 1
L gevereiladag 2 1] i 0 2
Dardanrs sp. 3 a 2 1l Q
Tozal A3 4 15 il L=
Fiﬁ]ulﬁlll.'!.' o Lo 121 455 {l 42.4

Table 2.

Occurrence of the wo species of commensals in Dardorar shells fram Keaya,

Muamber af shells inhabized by

[Termiz ap. Tatal

A amsebilie H. farex Tach Blass
0. defarmis a L 1 d 1
DL puesistn 4 L q il 0
D ageapedss 35 d 24 b 11
D reegditac 31 i 18 1 ()
0. sewreffagus i L] 1 i 0
Tutal 73 L 48 q 25
Frequency <% Lom il L. 1 4.2
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A comparison hetween the Kenyan and Somalien samples shows that there is no
significant difference between the Erequency of shell occupation in the two aress
(W33 ws 4873 G = 0635, P = 0.1

If mysids only are considered, however, there is a significant difference in shell
occupation between the Dardanas collected from Somalia and Kenyn (1533 vs 4873,
G o= 3848 F = 0.05).

CMber comrgenialy

Other invertebrates, much smaller than mysids, were seldom found inhahiring
Diardaneis shells; they all belonged to taxa which are known to live in any kind of
crevice and cannot be considered true commensals. These were some species of
copepods (Cyelopoida and Harpacticoida), and of very small isopods, amphipods
(Ganrmarapis atlanticns Stebbing 1588) and annelids. They did not seem to interfere
with the rwe main commensals, The only exceptions were  pair of Meactnmides
fimbrigtus (Lenz 1905) and a juvenile Garodactrins, two stomatopod species quite
commos in all sares of crevices in coastal rock-pocls, which were found in two
Dandarns fegapodes shells in Somalia. These rwo hermits were not computed in Table
1 because of the probability that the stomatopods had esten or evicred any othes
comimensals.

Eelationskips betswoen Heteramysis barpax wrd Dardanss bermait crabs

An analysis was computed to determine whether the presence of mysids was
related to the sex, size or species of hermir crab, Hermits were classified into three
size clusses (< 8 mm shield length, from 8 o 11, and = 11), two sexes and three taxa
(D, fagopades, I megistos and wother speciess) but there was no evidence of any kind
of preference. Mysids, ar least in Kenya, simply seem to cconpy any Dardanus shell
with no relationship to size, sex or species of the occupant (Table 3).

Taksle 3.
Occurrence of M. Aarpex in the Eenvan Dordsans hermit crab shells.,
Blyaids
' = ¥ 5
Hermit Y = : C-test |
(n=2%| [
Sex females 11 ] 0.42 dl=1] M3
males 14 3
e small 10 19 05 df=2 i}
megium 11 13
laspe q i1
Speries D fGpapader 11 24 233 df=23 M5
D meginas 13 18

caher spp. 1 4
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Mumber of oocupanss

A total number of 323 mysids were foond in the 48 Kenvan Dasdarns whoge
distribution is shown in Table 4.

Mast of the shells were inhabited by pairs of adulrs, five by single individuals (a
large male in one case, and undetermined medium size in four cases) and seven by
adules and a crowd of young (Table 3),

The occurrence of crowds was not related o the species of hermit (G = 0,103,
df = 2, F = NS), nor was the number of voung mysids correlated with the size of the
heernic (r = — 0.099, Jdf = 5, P = NS

Six of the seven crowds of young were found in female hermits [Table 5), even
though the sex ratio of hermits hosting commensals approached 50% (25/48). Aldh-
atigh this difference was almost significant (G = 3.819, df = 1, P = 0.05), it should
be emphasized thae che largest eeowsd was found in the shell of 2 male.

O the fivd ovigerous females (all T, legopodes), two were inhabited by mysids
and bath of them housed a crowd of voung.

Braod size

Chit of the total of 52 female adult H. barpax, collected from both Kenya and
Somalia, 30 carried eggs in their marsupium (with a similar frequency in the two
collections, 21/30 and 17/22 respectively, which allowed the data to be pooled). The
diztriburion of brood size in 23 females is given in Fig, 2. The modal class is 6 and che
average is 7.7 (el 6,2-9.2),

Takle 4.
Frequency distribution of the H. farpex foand in che Kenyan Dandangs, M = nomber of H. Aegar found

in vwh hermic.

M i 1 2 5 =g ]
Frequency 25 5 35 1 7
Table 5.
Presence af [l barpex crowds and sex, size ond species of Dardarss In Kenya,

Species of Spy Size in mm Mo, af
Derdares [carapace lergih) . harpae
Laanpade ar 8.5 41
Lapapader F 10.0 3
brgapader OF 77 55
puiLares F b3 24
YRGS F 9.8 n
wiopiniag M 13,5 17
maspinios F

17.4 10

M, males; F, females; OF, evigeroes femalos,
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FREQUEMGY

0 - ] : IlI I. III
32 it 14

I 4 1] a 1

BROOD SIZE

Fig. 2. — Broed size of 25 female H, burpex both from Kenya and Somalia.

The epas messured approximacely 030 mm (= 0.02) in dismeter, with no
apparent relationghip between egg size and the length of the female (r = — 0,125; df
= 10; F = NS). The carapace length of the largest larvae, presumably at the scage
where they were ready to harch, was 0,62 mm (= 0.05),

A correlation exists between the size of the mother and the number of egps (v =
0.631, df = 23, P < 0.01) (Fig. 3], The regression coefficient is very consistent: b =

iF:] T 1 T T T T T T T T T T
o
o L
=
ic
m P
= i -
[ 1E] —
E . 4 __,-'-""_-
L] LT o
LN AT el -
W N s T e ---'_'_,_o—"'- .
5 5 __.d“'rr.. =
i R 4 g e
g | e __'_-'.__,_,-r"_ - =
E E _F.F"_.FFF
= g g

- JO N Sl N 1 i i 1

B8 3.5 4.1 4,7
FEMALE CARAPACE [mm}
Fig. . — Correlation beoween female carapace length and number of =225 or lsrvar cartied in the

matigiam by H. fagar, bath frem Keaya and Somalia,
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4.96; this means, for instance, that a female with a carapace length of 3 mm will
produce an average of 4-3 eggs while 2 female 1 mm longer will produce abont 9-10
EES-

Sive distvibntion

The size [carapace length) of 332 mysids from Kenya (the sbove 323 plus nine
from unrecorded shells) ranged from 0.7 to 4.8 mm (Fig. 4). If the various peaks arc
taken with their four adjacent classes, there apprar to be cighe distinet stages (Table
al, alchough the slze of the cighth cannor be established with certainty because it is
represented by anly ane large individual. The size increase of 0,5 mm in each of the
first seven stages is practically constant and presumahly corresponds to distinet
moulting stuges.

The size of 0.61 mm corresponds to larvae still in the marsupium, thus the 1 mm
stage is likely to correspond o the first free living scape.

| R
o H H E E
L1 i : :
| I
- o i i
[} 2 i i
= i
w 1 i
= |
2 2
[EN
T
W
I T o e e o o T S —.4—-.J
0.4 o.a 1.3 1.7 EA 2.5 2 9.4 a.7 4.1 a5 4.8
CARAPACE LENGTH {mm)
Fig 4. — Size frequency sisribuiun of 332 H. barpax, from Kenya,
Tahle .

Size learapace lenpth, mm % 10) and freguency of 352 H. Ferrax of bath sexes, fram Elermva,
Srag=s [peaks] 1 2 3 1 3 & ¥ s
Mo of dnclividaals 43 134 il M 27 23 23 1
fverage size 100 13,0 15,9 247 el 353 2.1 4840
Slze increase 7.0 1.5 4.4 5.1 5.5 4.4
Hize increase % i3z 24.8 1%.3 1%.2 157 12.0

fiverage size increass = 54 ol 4.7-5.5); ¥ o= 4.5,
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Farpifios

There is no divect evidence that wll the voung (from 8 o 77, see Mumbor of
occxpanis) found living in the same hermit shell were the offspring of the same
coexisting pair of adults, The six largest groups of voung were sudied in detail (Fig.
51 and their size disteibution clenrly shows that individuals of different age elasses
occur in the same crowd. The young in each group can be separated into five distinct
ppe classes (Table 7), following che same criteria applied w the data in Table 6.

Considering the size of the six resident adult females and the number of eggs
thar theee of them were actwally carrying andfor which could be calewlated fram the
regression line for the number of eggs and female carapace length (see Relationships
betiveen Heteromysis barpax and Dardanns bermit crabs), then several generations (up o
6-7) and in certain cases of the same age, must coexist if all the young in the same shell
are members of the same family. Family no. 6, for example, probably consists of two
broods at stage one, three at stage two and one ot stage thres (Table 7, Fig. 5F.

; A n=15 Flemd 1
a
=:|5‘-:|_"-:|.|.|.._....|.-.l_ FLE ST .-.u-l'-.- D _":"I]
R N=g0
(]
=
L
|
i
L
c
L
1
A% OF 33 10 83 13 17 1@ B ¥4 #A 37 w@oac
E f1-24
Fd
y AN

=t
CE R G 14 1 1% rd 1E dr 53 FR AF amomr N LT OGN LD Y IR LT ARG £ 5E 27 3F T

CARAPACGE LENGTH (mm)

Fig. 3, — Bize froquency distribution aof the young in cthe six lirgest families of F. farnex from Eenya
Abscissae, carspece lengeh in mny ordinascs, sbsolute frequency.
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Pair

In 30 cases where an adult pair was found living alone in a shell, it was possible
to measure both animals (Fig, 6). The corcelation between carapace length in the
males and females s highly significant and the males were always smaller than the
females (r = 0.661, df = 28, P < 0.01). The tegression coefficient is b = 0.67, not
significantly different from 1 (t = 2,29, df = 28, P = M5}, e the observed
regression line is not significantly non-parallel to the regression line expected for b =
1. As a rule, the carapace length in adule fermales laverage lenpth 3,53 mm) i3 about
5:¥%0 longer than in males laverage lengeh 3.36 mm),

Takle 7,
Mumber of f. Aepax in the five smallost stages, in the lx largese familics from Kenya.

Stapes 1 2 3 4 5 Tot SF ONE EME INB
Fﬂlﬂ.‘":.'

in 2 12 1 0 0 15 4.2 12 1iy 1

(2 3 g g 0 i 20 13 i 7 2

i3 g 14 1 i o 24 57 - # 23

i) 12 13 11 4 I a1 4 % 9 4

i) 1 18 12 17 10 58 4.3 — 1 54

6} 15 35 13 3 1] 77 4.8 n L3 &7

51 10z 47 24 1l 235

SF, size of the female (zarapace bength, meal; ONE, chserved number of eggs; EME, sxpocted number of
eges apalylng regressian equaticn (soc Brim sod fomifier 4nd Fiz. 5 IMNE, inferred oumber of beands.

+4 T T T T T T T T T T T e
- o [ ] : _o-""-r_
E o
E A
& - 1
s et -
[+ ™ - e
o e i
i R L A
d L0 '
E : ;
= E v / -
w -
L

-] 13 L)
' MALE CARAPACE {mm]

Fig. &. — Carapace Jength of 30 pairs of H. bempas, both Frem Eenya aod Somalia,
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Clary sexual dimorphism

The length and widih of the claw were measared in 20 wlults {carapace length
between 2.7 and 4.0 mm) of both sexes. Thers was oo asymmetry betwesn the two
elaws, ner any trace of sexual dimerphism (Fig, 7). The growth pattern of both claw
measurements, abviowsly correlated with carapace length, appeared to be the same in
both sexes with no dilference either in the slope (by, vs byl or in the distance from the
X-axis (Table &)

Hevmit sige and H. barpax size

A feeble {but significant) relationship alse exists (Fig. 8 between the size
{carapace length) of the hermit and the size (carapace length) of the adult mysids ir =
0,359, df = 37, P < 0.0, b = 0,073,

16 = p—r

-
o
T

M f = Ll malas
B 1 fiITIBIﬂB

CLAW LENGTH [mm x 10)

|
|

0a :r_l..,._l...“_l.\_,\_,l.. - i i i i
27 ab a3 148 aw

CARAPACE {mm x 14)

Fig. 7. — Regression of claw lenpth on coropace length in 30 H. Sersex from Kenya,

Tahle &,
Negressien satistics of claw length and widih un carapaze lengeh imm 0 10) of 20 F. barpax freen Kenyu
Carapace vi claw length Carapace vi claw widih
Rigression = — -

b r di ) b r el P
ks 0.280 N353 b < (.01 0.174 0804 & =001
Females 0,267 0987 k. < (.01 0, 20 0,954 i < .01

t df P F i’ I di P F F

b v by .83 I7 MA (.37 ik 148 17 M5 218 e
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E.'] T LI ] | e T T T T T T T T T T LT |
"
" aemit
£ e o
" et o —
= B x " .= o R
E S L e £ e e L e l
= g e i |
Ll [T E.‘ﬁ gt - ]
[ o e L »
= a1l sl x 4
o3 F__.F_____ - - W w . |
SR % 1
> :
]
=
" —— malas
7 o — fomalos
1.3 | R ! 1| | AR St : [ Pl iy ks
% J | L] 18

HERMIT SIZE [mm]

Fig. 8. — Carrelation berwesn leemin sizs hick] gl o mml and B farpex size learopace lengsh in
mm), tn 3 aduliz from ]‘\'..-r:l:.-u.

COMNCLUSICMS AND DHSCLUESI0ON

Distrrbrtion and competition

Aretopsis amabilis (Decapoda Alpheidae) and Heteroneysis barpax (Mysidocen) are
both commensals of hermic crabs belonping to the genus Dardawas and live inside their
shiells,

A, amebilis has been reporred from the Bed Sea and from Somalia as for as the
Seychelles, Indonesia, Japan and Bayw Eyue Islands, while Heterosrysis barpax has a
maore restricted distribution, from the Red Sea to Zanzibar, Both species, therefore,
-Exi,ﬂ ir 1.|.'|.-& Htr] Sca a.1!|r1 ]'_:.;l-_il J"'L[I'i.r:;k, |.'.-|.11. I:]'qur |J.i.1.1.:ri|.'.||_1|:5|::-1:| is ek SaAsy to I.Lnd:r,stﬂr.-l_'l.
In his collection from Zanzibar, A.J. Bruce only found mysids (Tarrerssais 1962) as
we did in our Kenvan samples, but in the Seychelles the same author only found
qu.-l'l:i.-ds Bt #e m:,.'s-:[:L-: (Bruce 19897, A present, Southern Somalia seems to be the
only place where both species coexist, but even so the two commensals were never
found biving together in any of the 36 Dardewss shells collected from this area.

In Somalia, about 58% of our samples were inhabited by commensals (i.e. by
cither one of the specics) against approximately 8% in Kenva (e, only by mysids),
but the difference s not significant. Breoce found a similar frequency, 7395, in
Zanzibar (quoted by TaTTERSALL 19621, A. ereabilis was never found in any of our
Kenvan samples and the relative (requency of H. farpex was significantly higher in
KEenya than in Somalia (66% versns approximacely 46%).

We may possibly conclude that the two species coexist along the East African
coast and are evenly distriboted; where they are truly sympatric they compete for
hermit shells and are murally exclusive. Where alpbeids are absent, e.g. in Kenya,
the mysids reach the same levels of shell occupation as both species do in Somalia.
Experimental studies an which species excludes which and how, promize to be maost
interesting.
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Relationships between Heterowysis herpax amd Dardanss

Mo relationship was found berween the probability of mysid cccupation and the
size, sex of species of the Dardasns shell owner, It has been hypothesized (TaTTEER-
sarr 1962} that mysids are attracted towards Dardanus simply because of the size of
their thells, since these species are among the largest hermits of tropical Tittaral
waters. It would be very interesting to study how the mysids colonize the Dardass
shells and whether (and how) they discriminate between these and other relarively
large hermit crabs,

Clibawarins forgitariss (De Haan 1849) is another common hermit crab in Kenya
and Somalia, which sometimes reaches the size at which Derdamss s likely to he
invaded by commensals. C, Jomgitarsas is known to coexist with Dardawss on particu-
lurly sheltered shores but it has never been found herbouring commensals (M.
Vannini, personal observations). However, unliks most species of Dardawus, T
longitarswy is periodically active out of the water [Guerarpt et al. 1991 and this
behaviour may well affect any internal commensals,

H. Barpax has been presumed to be a facces feeder (Bruce 1969) but we have oo
direct cvidence of this fact. Along with commensalism, the peculiar claw (=amphipo-
daid types, Bacrscw & Bruce 1980) is alse typical of this subgenus, but it i hard 1o
see any connection between these two characteristics.

Pasrs and Jamilies

The number of mysids per shell is usually two (one pair of adules), but in a few
coses just one adult was found. In 1/8 of the cases the adult pair coexisted with a
crawd of young, the maximum number 77 (Brouce found one case of 40 young; quoted
in TarrERsats 1962), although the average brood size of H. barpax was 7.7 (modal
cluss 6 and with a positive correlation between lemale size and number of #ggs).

These crowds showed an abvious muldmoedal distribution, indicating that each
crowd could represent several coexisting broods, in some cages of the same size. For
example, in group no. & (see Fig, 5 and Table 6) the {emale had a carapace length of
4.8 men with an inferred brocd size of 13, while the actual number of eggs she carried
was 10 To explain the presence of 77 young, we would have to presume that there are
ar least two hroods at srage one, three at stage two and one at stage three, giving a
total of at least six coexisting broods at three different stages.

The smallest free-living specimens found in the hermit shells (approximately 1
mem carapace length), sre probably young which are freshly moulted jusc after
hatching, From this size onwards, all the size stages are represented up to the size at
which the adoles stare to reproduce,

The hypothesis that all the coexisting young are offspring of the same resident
pair of adults seems highly plansible; thus all the individuals feued in the same hermit
shell may form a true muld-generation Eamily,

Alternatively, we could imagine the newhorn mysids leaving the shell inhabited
by their parents early in their life eycle and later forming these occasional erowds
simply because they are attracted towards some particular Dardasss.

A similar explanation has been offered {or the distribution of some crab com.
mensals of pecilloporid corals (Masmea et al. 1981}, belonging to genus Trapezia
Latreille 1825, Most ef the corals harboured a single pair of adults, bur in a minority



Family groups in mysids 203

of coral heads crowds of young crabe (usually betoreen 10 and 20) of different uges
were found together with the resident pair. These crabs produce 2-3004 =ggs at 2 time
(PrEsToN 1973) fram which pelagic larvas (zocas) are released, There is no possible
explanation for these crowds other than invasion by young unrelated megalopes (the
last larval seage) which are attracted towards some special feature of the coral or
towards a coral already hosting other young (2 scontagiouss distriburion).

fs convineing as this explanation may be for a brachyuran distribution, ir cannot
be so easily applied to a peracarid only procducing 7.7 eggs per female, like our mysids.
The yeung weuld firss have to be carried in the marsupium, then dispersed from the
marsupium and out of the Dandenus home and finally manage to invade en masse
another hermit at random, moreover 2 species of Dardanns which are among the most
sungociale hermits of these seas. Several species of Calcinss, Clibararing and even the
teseesteial Coerofite from the same geographicel aress are known to live in large
crowds or even in tight clusters (Vannin 1976, GHERARDT & VANNINI 1989 Guz-
BARDL et al. 1991}, bue Dardesss probably only meet for copulation.

Larger mysids are statistically more commenly found inhabiting lacger hermirs,
which suggests that the heemit offers some sore of resource for which the mysids muse
compete, Le. the space for hosting large crowds of young (the larger mysid, the larger
the brood, whilst larger hermirs live in larger shells). The size of the seven observed
crowds, however, was nor ar all coreelated with hermit size.

Broods of 8.20 egps are guite commen ameng mysids (Wrrrsass 1984, Tn
particular, the size and number of egps of H. hemax seem to fic pecfectly the valoes
expected for free-living species from tropical waters (about 0.5 mm and roughly
between 7 and 14 eggs, depending on female size; MavcHiine 1980, guoted in
Wirrmann 1984),

Do these mysids depend specifically on species of Dardenns or simply on any
large intertidal hermit? Is family formation simply the result of several penerations
coexisting with their parents? Does the family group imply some sort of parental care?
Parental care is rare among crustaceans but it has been proved to exist in terresteial
isopods [Hemilepistus reanmur (Andonin & Savigny 18326), LivsExmamm 1972, 1987),
maring lsopods [Sphaeroma sp., G. Messana in preparation) and even in o grapsid crab
(Metopaufios depressss Rathbun 1896, Duser 1989), Targe gnathopods and strict
commensalisrn with hermits both seem to be typical featurss throughout the whale
Heweromysis subgenus, to which H. hespax belongs. What are the relationships
between claw shape and the mysid life-style? How do the mysids invade new Derdenns
shells? For the time being, it is impossible to give an answer to any of these questions;
we should certainly take a closer look at the diet and biology of H. harpax and
Investigate what kind of resource the hermit shell represents for these mysids,
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