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Caue shrimp more
uidcspread than thought

An endemic ctustacean uhose

neanest liuing rclatiue is found' in

Soutlt Amqica, is not as

uutn erabte as PrcuiottslY Je arc d'

Th. cave system hotrsing the ''tal' ' le

I Moun,"in cavc shrinrp (speheognphus

lzpidopl is potentially much larger than

previously suspected and the animal is

more widely .listributed fian originally

thought, according to research by the

Universiry cif Cape Town's (UCT) Tnologr

Deoanmenr. .i

During a 'VWF-supported survey, the

UCT tedm found the animal in two other

Saves apart from fie original qrstem' One

of these caves does not aPPear to be

connected to fie original system at all'

"-I'he new discovery is particularly

significant," says Prof George Branch of

UCf's Tnolog Department. "lt indicates

, that fie population is relatively large' and

much less prone to extinction."

The survey teamlvas surprised to also find

specimens of the Spelaeogriphus rn an

ouaidi pool under an overhang'near one of

the caves - the first record of the aninral

outside . ."u.. "'Whether they occur there

permanently is questionable, as they were

not found on subsequent tr ips' ' '  says

Branch. "J'irev may simplv have been

washetl dut of a cave into this external

pool . "

l-aboratory studies have revealed that the

species once irad eyes, the renrnants of

which now exist in 5ma1l flaps on thc fro"t

of the head in the adult. Invesrigations

show fiar the shrimp is not nearly as closely

related to crustacean grouPS previously

fiought to be its nelrest relatives.

" Spelaeogriphus remains an intensely

interesting animal," sap Branch. 
'Accurate

sampl ing o f  the popula t ion 16mains

difficult because many areas of fie caves are

inaccessible. It appears, however, that the

population - although rare and endemic

is not as vulnerable as PreviouslY

tl'rought.:'

The cave shrimp survey was conduaed by

C,olleen Parkins of the University of C:pe

Town's ZoologY DePartment in

association with the South African

Spelaeological fusociation, with suPport

from WWF South Africa.

The projec was initiated

by Prof Lrslie \(/ading of

the Universiry of Maine.

Speiaeogrtphus teptdops - su wivl ng

on tha CaPe Penlnsu.la: The CaPe

cave shrlmP Po7ulation is not as
vulnerahle as prevtously thought

i . t
A limited number. of coples of this popular guide to

a ' .

Caring foi tb'i Earth - Soutli Afrita

by John Yeld (Zid edition)

sustalnable liVing In South Africa is

sdll available. This book is based on

ayr orlginal publication, Garlng lor
'tbo Earfi - A SbategY for

Slnablo lJrlng, which was

the World Conservation Union (lUC$, WWF-World Wide

Fund For Nafure, and tre United Nations Environmental

Programmd ftJNEP). The strategy defines how tc' relieve

widespread human poverty and misCry, and reverse the

associated environmental degiadation and destruction
Eailh - Sou$

Intematlgpl'
problpms'ano

to achieve
activiries,.

and

Eartr - Sottb AlilcN is d OooX for everyone, from

national leaders and heads .of lnduqtry to individual

citizens, Readen cai compare heir personal beiaviour

anditfestylos to tre astions propo$d, and asses the
policies and practices of tfrtrcommunlties and groups to

which they belong.

Garlng ftr t|ro Eaffi - Sou$ nilt'lca was produced

in conjuhction with lhe Gold F;ields Foundation Copies

at R11 ,00 each, postage inclqded, can be ordered from

Juta Customer Sorylces, &lsines Replytervice No'

C80920, Kcnwyn,r7790; Tel: (021) 797:5101 or

Fax: (021) 797-0121,..

ViAtife Portraits of Southh
Afn* ,,'
by Donatd HeYwoqO .

A percentige of tre proceeds of trls coffee table book,

featurlng palnilngs .ind drawlngb by the renowned

Britlsh portait triist Donald Hey^ood, will go to WWF

South Africa. Copies aro avallable irom Human &

Rousseau at tel (021)25-1280,
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THE RESPIRATORY MECHANISM OF
PHYLOGENETIC SIGNIFICANCE

SPELAEOGRIPHU.' AND ITS
(SPELAEOGRIPHACEA)

BY

port Erizabeth Museum ,"'; l.jlj,T?:tJ;,, Erizabeth. South Arrica

and

Scripps rnstitution 
"r o..l";ff::: l  Diego, california. u.s.A.

s/hen Spelaeogriphus lepidops,.the sole representative of the order spelaeo-
griphacea, w6 described by Dr. Isabella Gordon (195 7), only preserved material
was available for study. Further specimens collected since then were also not
examined alive, and additional noles by Siewing (tg6O, 196') and Gordon
(1960) have been_ based only on studies of this preserved material.

Recently we collected further specimens and were able to examine them alive
in the laboratory and take moving pictures of them under the microscope. In
particular, observations were made oi their respiratory, locomotory and feeding
mechanisms' A general description of these observations wil l be published else-
where, but their respiratory mechanism appeared to be of sufficient general interest
to warrant this separate note.

In the original description it s'as noted that the exopods on each of the three
anterior pairs of Peraeopods are natatory whereas thoie on peraeopods 4 to 6respectively, as well as occasionally that on peraeopod 7, ur. ,.d,,.ed and modified
to serve as gills' There is also a cuplik. epipod on the base of the maxilliped
which is assumed to.be respiratory..rd i, ,.f...d to as a,,gii l ,,.

. 
\rhen living specimens are examined, it is immediately o['vious that the anterior

three pairs of exopods which had been regarded as natatory on the basis of pre-served material, actually perform." ,.spirut-ory function in ventilating the cup-like
epipod and the exopodal gills. These i.g-.nt.d exopods fringed with seta. t ..puP a constant antero-posterior beating movement irreipective oT the activity of theanimal' Thty continue to beat rhythlically several times (estimated at 5 to 10)per second, whether the peraeopods on which they ur. plo..d are rnoving orstationary' The positions of the 

.anterior 
exopods, when ih. p.r".opods are innormal positions, are such that the first are ,,nd.. the spreading postero-lateral

margins of the caraPace and the second and third just posterior to these margins.
Addition of fine carbon particles to the water indicaied that the movement ofthese anterior exopods produced a respiratory current flowing backwards from
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under the carapace, where tire cup-like epipod is situated, and over the gil ls on the
posterior PeraeoPods. In Malacostraca, where the gil ls are enclosed by-a carapace,
the respiratory current usually flows forwards.

The anterior exopods do not appear to have any function other than respiratory
ventilation. They might thus be referred to as "r,enti latory exopods", ratl ier than
natatory exopods, as it is now apparent that the latter term is misleading.

Examination of the living specimens also enabled some observations to be macie
on the functioning of the exopods on the posterior peraeopods, confirming Gor-
don's (tg>7) interpretation of them as gil ls. When examined under high mag.,i-
fication, the streaming of the haemolymph through the gills was clearl/ appalent
because of the corpuscles in the fluid. The gil l-cuticle is sufficiently itr i"^to U.
transparent and the current of haemolymph can be seen to flow distally on the
anterior surface and proximall l '  on the posterior surface, separated by u thick
oPaque septum. (The septum is shou'n stippled in Dr. Gordon's i l lustrations but
in life there is more sPace around the septum for the circulation of haemolymph
than shown in the original i l lustrations). Therc is thus no evidence of counterflow
of the haemolymph in relation to the respiratory current, but it is probable that
in a simple unenclosed system counterflow would have litt le influence on efficiency
of respiratory exchange. The rate of the flou, of the haemolymph through the

Taarr I

Respiratory structures in the Malacostraca and their correlation with the extent
of the cerapace fold. Tt : lst thoracopod, T2 : 2nd thoracopod, etc. ( means

the given rmount or less, depending upon the taion.

Epipod Exopod

' 6 '  s 2  E  i  I  E  €  E gs  E E  H  €  S  -  - q
. I  i g  U  E  ;  b  E  E  T T g
F t r l  U a " p a

Lep tos t raca  T1-g  T l -8  T i -8  T1 -8  T r  -8  T1 -8  T r -8  ?
Hop loca r ida  T t - j  T t - j  T l , ,  ?  T6  8  p leopods
Syncar ida  T t -7  T r -7  <T1-7  <T1_7  T2-6

( Anaspi . lacca )
E u p h a u s i a c e a  T 1 - 8  T 1 - 8  T l _ 8  < T 1 _ 8  < T t _ 8
Decapoda  T1  8  T1-8  T l -8  { f r_s

(  Natant ia )
Mys idacea  T r -8  <T1-8  <Tr -8  T r  T1 -8  (ca rapace
Amph ipoda  q f l - s  < f f  s
Thermosbaenacca T1-3 T1 Tl  < Tt  -g Carapace
C u m a c e a  < T l - 4  T t  T l  T l  q T r , 3  Z
Spelaeogr iphacea Tt .2 Tl  T l  Tt  ? 

-  
T2-g <Tr_g T2-4 Carapace ? *

Tanaidacea TL-2 Tl  Tt  Tt  T2-3 
-  

_ T2-3 Carapace
(Monokonophora )

Isopoda T1

* The "oval  patch" on the inside
respiratory surface.

Pleopods

o f  thc  ca rapace  fo ld  (Gordon ,  1957 :  33 )  m igh t  we l l  be
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Pleopods

( Carapace

Carapace

Carapace ? a'

Carapace

Pleopods

might  wel l  be

gil ls is more rapid than ir-r those other parts of the body in u,hich the circulation
is visible' The gil ls mo'e slightly with the bases of the legs during locomotion,
but they also sometimes ts' itch independenrly. Presumabty ti i , is a mec6anism to
rid them of any adhering debris. Ii was ,roi porribie to observe the functioning
of 

_1he 
epipodal gil l  on the maxil l iped in the l i ' ing specimens.

If the epipod:l ,1. ma-tilliped does have a respiiatory function, spelaeogripha-
ceans are unusual_in having t*1sets of respiratory structures approximately fo"uffywell developed. I".,1: anaspidacean syncarid,a, all the 

"pipfh, 
and one or two

exopods have branchial functions (Siewing, Igrg), but th^e^exopods are less well
developed' In stomatopods, the.developrnJnt of the respiratory epipods of t6ora-
copods 1 to 5 is feeble compared to the well deveiop.d pl.opoial branchiae.

There has been_ little question that among living P.i^."iida the Mysidace a are
most primitive (calman, t909; siewing, {gel;. their well developed caridoid
facies and their resemblance in this respeJi to trr. most primitive Eucarida (Euphau-
siacea, Natantia) is strong evidence. for this hypothesis. The presence of epipodal
gil ls in the mysids (especially the primitive roihog"rtrida), eucarids, and syncarids
suggests this is a primitive eumalacostracan r".trrt.. The e*opodal gills in spelaeo-
griphaceans should, then, be regarded as a secondary ,1r..i"iization.

Secondary nlodification of the brancli iai system in 
-peracaridans 

is a common
feature, concomitant with reduction and loss of the ,ur)p^r". (See table I).only
in the mysids is the c^raPace fold fully develop.d, ani only here are branchial
epipods present.on ali thoracopods, at least primitively. In the cumaceans, spelaeo-
griphaceans, and tanaids the carepace covers only the more anterior thoracomeres,
and only the fjrs! thoracopod fmaxilliped) possesses a branchial epipod. The
caraPace is totally lacking in isopods andamphipods. In isopods, epipodal respira-
tion has been compietely abandoned, and the pleopods havet".o-. the respiratory
structures' Amphipods appear to have retained epipodal gills on as many as six
thoracopods, but these gills have migrated to a prot.ct.Jposition medial to the
limbs.

. 
In spite of the above correlation within the Perac aida, the functional relation-

ship betr''reen caraPace.and epipodal gills is not ciear. well developed epipodal
gills have survived the loss oitrr. ,urupurc in the Syncarida, and the large epipodai
gills of- the Euphlusiac5a_ are exposed teneath the margins of the carapace.

Gordon (1960) and sierviug ( 1960) placed the sfelaeogriphacea and Tanai-
cacea close to each other in peracaridan phylog..ry. Th; co,rdition of their respira-
tory systems is strong evidence for this vi.w. goth have a cup-shaped branir,i"t
maxillipedal epipod sheltered beneath the carxpace as already noted by Gordon.
Tanaids usually l1:k exopods on the thoracic ii-br, but in primitive apseudids,
the second and third thoracopods have minute exopods whose vitrration aid in
ventilating the branchial chamber (Calman, 1909). f i is is completely homologous
to the vibratory exopods of Spelaeogriphas. Thus, the situation in the tanaids is
easily derived from the spelaeogriphacean condition. However, there is not suf-
ficient evidence to allow us to conclude that the ancestral tanaid also possessecl
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exopods that were purely branchial. This may well be merely a spelaeogriphacean
specialization.
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ZUSAMMENFASSUNG

Der Mechanismus der Atmungsorgane der Spelaeogriphas lepidops Gordon wird auf Grund von
Laborator iumsuntersuchungen und mikroskopisch-kale idoskopischen Bi ldern analysier t .  Die Atmungs-
organe bestehen aus Kiemen an den Pereiopoden 4 bis 6 (und manchmal an Pereiopod 7) und einer
Epipod an der Basis der Maxill ipeden. Offensichtlich erfi l l len die :iu8eren Exopoden der ersten &ei
Pereiopoden eher Ventilator- als Schwimmfunktionen (wie fri iher geglaubt wurde). Die Beschaffen-
hei t  des Atmungssystems der Spelaeogr iphacea beweist ,  da8 s ie phylogenet isch -  innerhalb der
Peracar ida -  in der N: ihe der Tanaidacea stehen.
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