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PREFACE

This identification guide is one of a series of ten books that include
keys to most of the fresh- and brackish-water invertebrates in southem
Africa. The paucity of identification guides suitable for non-specialists has
become a vawning gap in the tools available to scientists, managers and
scholars concemed with the assessment and management of water
resources. It is hoped that the present guides will be of value to these and
other users, and that the environment will benefit as a result. The principle
aim of this series is therefore to synthesize much of the existing knowl-
edge on the identification of freshwater invertebrates into a standard for-
mat that is accessible to users who wish 1o identify taxa beyond their field
of expertise.

It is a truism that identification guides are perpetually out of date, par-
ticularly in terms of nomenclature, due to advances in systematics. To
keep abreast with some of the changes in nomenclature, readers are
referred to the Checklist of Aquatic Insects and Mires (http://www.ru.ac.
za/aquatalogue). There is also a possibility that the present series will be
periodically revised, but this is contingent on future funding.

Identification of taxa to species level is the ideal to which we would
like to strive, but for a number of reasons this is not always possible: the
present knowledge of taxa does not often permit such detailed identifica-
tion, and in instances where taxa are well-known, identification to such a
fine resolution is usually constrained by space considerations and cost
effectiveness. In some instances, particularly for small, relatively well-
rescarched groups such as the freshwater molluscs, taxa have however
been identified to species level. Since new species are constantly being
discovered, users of these guides are cautioned against attempting to
‘make’ unusual specimens 'fit' existing keys to species level. Users are
encouraged to inform experts of such specimens, to take note of new dis-
tribution records, and to lodge all collections with well-known muscums,
particularly those that are depositories for collections of freshwater inver-
tebrates (e.g. the Albany Museum, the South African Museum and the
I'ransvaal Museum).

This series includes an mitial mtroductory volume containing general
information and a key to the families of invertebrates. Subsequent vol-
umes contain keys to different invertebrate groups, most often logically
clustered together but in some instances the need for cost-effectiveness
has resulted in the creation of some rather uncomfortable "bedfeliows’,
such as the arachnids and molluscs that are combined in Volume 6.




It should be noted that references have been limited to key publications
that will assist the reader in finding valuable sources of information. They
are therefore referred to as ‘Useful References’ and may include some pub-
lications not cited in the text.

The books in the series are the culmination of years of effort by a large
number of people and organizations: Shirley Bethune, Jenny Day, Barbara
Stewart, Nancy Rayner and Maitland Seaman started the project in 1986;
Jenny Day. Bryan Davies and Jackic King itiated contact with authors
and began the editing process, and Barbara Stewart and Elizabeth Louw
later became involved in editing the Crustacea chapters. A decade later,
Chnis Dickens successfully obtained funding from the Water Research
Commission (WRC) for the completion of the project, and later took on
the job of Project Leader: Steve Mitchell managed the project from the
WRC, and Irene de Moor was contracted to take on the job of managing
editor from 1998. All of those above (with the exception of Nancy Rayner
and Elizabeth Louw) as well as Mark Chutter, Ferdy de Moor, Lil Haigh,
Arthur Harrison, Rob Hart, and Martin Villet, are part of the Editorial
Board that was initially formed in 1998,

Numerous authors, including those in this book, have contributed time
and expertise towards the drafting of the keys. The original authors were
not paid for their efforts, which were given in the true spirit of science and
a love of their work.

A small donation from the Zoological Society of South Africa helped
1o initiate this project, but the series is largely a product of the Southern
African Society of Aquatic Scientists (SASAQS), whose members are
acknowledged for their support.

Umgeni Water, the Albany Museum, the South African Museum and
the WRC have given organizational support at various stages of the
publication.

Chris Dickens, Steve Mitchell & Irene de Moor
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GEOGRAPHICAL REGION COVERED BY THIS
GUIDE

This series of invertebrate guides covers the southern African region,
defined as "south of (and including) the Cunene Catchment in the west and
the Zambezi Catchment in the cast’ (Fig. 1). Distribution records from fur-
ther afield are, however, sometimes included for various reasons, particu-
larly in cases where keys to particular groups have historically been com-
posed to cover a wider region in Africa. The greatest collection effort has,
however, focussed on catchments south of the Limpopo, so the emphasis
has naturally fallen on this region.

Collection efforts relating to most groups of freshwater invertebrates
fall far short of adequate coverage. Consequently, locality records of many
taxa are patchy and cannot be regarded as a good reflection of actual
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distributions. For this reason the term ‘records’ has been used in preference
to "'distnbution’,

It is hoped that this senes of guides will stimulate a greater collection
effort, which will in turn lead to the upgrading of geographical informa-
tion on the diversity of freshwater invertebrates in southern Africa

In order to avoid meaningless references to place-names such as the
ubigquitous ‘Rictfontein’, all records are related to countries, provinces or
acceptable regional names. To avoid the confusion which often arises in
association with regional names, a ‘Glossary of place-names’ has been
compiled (see page 135), and a map of the new provincial boundaries in
South Afrnica is given below (Fig. 2).
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INTRODUCTION

MALACOSTRACAN CRUSTACEANS

by

JA. Day

This volume deals with some very familiar types of crustaceans — the
shrimps, prawns and crabs — as well as a number of much less familiar
animals like the amphipods and isopods. The next few pages provide an
introduction to these interesting and ecologically-important organisms,
Some general information on the biology of invertebrates from inland
waters is provided in Volume | of this series (Day In Prep.) and details of
the biology of each of the orders within the Malacostraca are given in the
appropriate chapters below.

SYSTEMATIC POSITION OF THE MALACOSTRACA

As pointed out in Volume 2 in this series (Day 1999), crustacean sys-
tematists regularly argue about details of the taxonomic relationships
between crustaceans and other groups, as well as between one crustacean
group and another (e.g. Schram 1986). Indeed, they do not even agree as
to whether the Crustacea should be included within the largest of all
phyla, the Arthropoda, or whether it should itself be elevated to the level
of phylum: the phylum Crustacea (e.g. Manton 1977). Since arthropod
systematists have not yet settled the issue, in these volumes we treat the
Arthropoda as a single phylum and the taxa Crustacea, Chelicerata and
Insecta as subphyla.

Regardless of the arguments of the systematists, all of the crustaceans
dealt with in the present volume fall within the class Malacostraca. (The
branchiopod crustaceans and so-called ‘maxillopods’ are the subjects of
Volumes 2 and 3 of this series— Day er al. 1999 and Day er al. In Prep.).
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All of the freshwater Malacostraca are placed in the subclass Eumala-
costraca, which includes a number of taxa that are of interest to us. The
systematists have been busy here too, and many of them will not agree
with what follows. That having been said, a relatively simple classification
divides the Malacostraca into a number of superorders (sometimes called
divisions), three of which are represented in inland waters. They are the
Syncarida, which includes the order Bathynellacea; the Peracarida, which
includes the orders Amphipoda, Isopoda, Tanaidacea and Spelacogri-
phacea: and the Eucarida, which includes the order Decapoda. While most
of these are orders of small animals that are so unobtrusive as to have no
common names, the Decapoda includes two suborders of well-known ani-
mals: the Macrura or prawns and shrimps, and the Brachyura or crabs.

MALACOSTRACAN STRUCTURE
Somites

Internally the malacostracans are generally rather uniform: their bodies
always consist of nineteen serially-repeated units called somites or
(commonly but less correctly) segments arranged in three regions or rag-
mata. The head tagma, or cephalon, consists of five somites, the thoracic
tagma of eight and the abdominal tagma of six somites. Posteriorly the
anus opens ventrally on the last true abdominal somite. The body usually
ends in a post-segmental Nap or cylinder of tissue called the telson. Minor
variations on the theme occur in some taxa, notably the Brachyura or crabs,
whose abdomens are much reduced and lie tucked under their bodies

Appendages

Crustacean appendages come in a bewildering array of shapes and sizes
(e.g. Fig. 3) and perform a number of different functions. The key to the
remarkable flexibility in structure and function of these appendages lies in
the structure of the basic limb. It is perhaps casiest to explain the homolo-
gies between limbs of different crustaceans by examining the thoracic
limbs of the cephalocarid Hurchinsomiella, which is considered by most
crustaccan authorities to be close to the early crustacean stock. A thoracic
limb of Hutchinsoniella (Fig. 3A) consists of a basal segment, the proto-
podite, (= protopod) from which arise a number of lobe-like branches.
From the midline outwards, these are a series of endites, then an
endopodite (= endopod), then an exopodite (= exopod) and finally, most
laterally, one or more epipodites (= epipods). Each lobe may become
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highly enlarged, modified or reduced, the pattern of modifications being
characteristic of the different taxa. Thus crustacean limbs exhibit an
entire spectrum from the very delicate, flattened, leaflike phyllopodous
limbs or phyllopods of branchiopods like Artemia (Fig. 3B, also see Vol-
ume 2 — Day er al. 1999), to the strong, sub-cylindrical stenopodous
walking limbs or stenopods of the malacostracans (Fig. 3C).

All the lobes of the limbs of branchiopods are flattened and unseg-
mented. Because these limbs move backwards and forwards metachronally,
they provide locomotory power for swimming, as well as generating a fil-
ter-feeding current; since they are flattened, they also provide respiratory
surfaces.

The stenopodous limbs (Fig. 3C) of malacostracans are more complex.
The two proximal segments, the coxa and the basis, which are sometimes
called the protopod, subtend a number of branches.

* The endopod becomes large and sturdy, with a fixed number of seg-
ments (Fig. 3C gives the names of the segments), and is usually used
for walking or burrowing

* During the evolution of the group, the endites became heavily
chitinized to form a pair of apposable gnathobases (Fig. 3A), used for
pushing food forwards towards the mouth and for grinding it up on the
way. It is supposed that the mandibles of crustaceans developed from
the gnathobases of one pair of limbs by increasing their size, heaviness
and musculature whilst reducing the rest of the limb. Some crusta-
cean mandibles still possess sensory or manipulative palps which are
the remains of the endopod of the primitive gnathobasic limb.

An exopod may be presemt and is normally used for swimming.

Since the number of segments of an exopod is not fixed, they do not

have names.

* One or more exites may be present. If they are flattened and respira-
tory in function they are normally called epipads or epipodites.

One of the diagnostic features of crustaceans is the presence of
‘biramous’ limbs, This idea seems to come from appendages like the anten-
nae, which bear two flagella, or the most common sort of pereiopod found
in most malacostracan crustaceans, where only an exopod and an endopod
are evident. But since the protopod may bear exites/epipodites as well as
an exopod and endopod, the word "biramous’ is sometimes misleading.

The names used for the different kinds of appendages can also be
confusing, especially since specialists sometimes use different words for
homologous structures. Even the word ‘appendage’ is sometimes used
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interchangeably with the words 'leg” and “limb’. With rare exception, in
malacostracans the appendages of the head are two pairs of sensory anten-
nac; a pair of mandibles, used for chewing; and two pairs of maxillae,
used for ‘tasting' and handling food. All eight pairs of thoracic appendages
or thoracopods are stenopodous and are primitively used for walking. In
most groups, though, the first one, two or three pairs may be food-
handling structures, in which case they are called maxillipeds. The loco-
motory thoracopods are also known as walking legs or pereiopods
(variously spelled as peracopods or pereopods). Except in the bathynellids
and the crabs, each of the first five abdominal somites bears a pair of pleo-
pods, which have different functions in the different groups. The paired
appendages of the last abdominal somite (the last three in amphipods) are
known as uropods.

Table 1 lists the terminology of the somites, tagmata and appendages of
the malacostracans, as used by the authors in this volume. The reader is
also referred to the Glossary for further details of terminology.

BIOGEOGRAPHY AND BIODIVERSITY

The number of species of freshwater malacostracans in southern Africa
is limited, and many have narrow distribution ranges. In contrast, in most
cases there seem to be far more, and more diverse, species of the same
orders of malacostracans in Australia. Given that Australia is presently at
least as arid as large parts of southern Africa, and that malacostracans are
not capable of surviving any extended period of desiccation, we can
speculate that at some time since the two continents separated at the end
of the Cretaceous Period, some 65 million years ago, southern Africa has
been subjected to a period of intense dryness in which taxa like many of
the syncarids became extinct.

The malacostracan groups that occur in southern Africa, and that are
dealt with in this volume, nonetheless exhibit a wide range of habitat
requirements and geographic distributions.

The bathynellids belong to the superorder Syncarida, which is confined
entirely to fresh waters and occurs preponderantly in the southern hemi-
sphere. The centre of endemism seems to be Tasmania, where a variety of
species occurs. The bathynellids are minute, particularly widespread, syn-
carids that live in the interstitial spaces between sand grains on or in the
beds of streams or ponds in different parts of southemn Africa. Because lit-
tle collecting has been done in interstitial habitats, it is likely that more —
perhaps many more —— species remain undescribed.
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Introduction: Malacostracan Crustaceans

Throughout the world the number of marine species of amphipod far
outweighs the number of freshwater species. Freshwater amphipods in
southern African do, however, exhibit interesting habitat requirements
The majority of species occur in mountain streams of the south-western
Cape, where they exhibit extreme endemism, each of several species being
confined to a single tributary of a single different stream. Others — n a
different family — are confined to streams in caves, mostly in the Gauteng
region, and yet others — in a third family — to stygial waters, primarily in
Namibia. Incidentally, two genera (one probably introduced) of semi-
terrestrial amphipods are known from forest floors, primarily in the moist
regions of South Africa.

Like the amphipods, isopods and tanaids are more commonly found in
marine environments than in fresh waters. The few species of freshwater
isopods from southem Africa are confined to mountain torrents in the
south-western Cape. or to coastal lakes and the upper reaches of estuaries,
and all four species of freshwater tanaids occur in coastal lakes and estuar-
ics on the east coast

Until recently the order Spelacogriphaceae was monospecific, being
known from a single species found in a single cave on Table Mountain
(Western Cape). In the last few years two other species, in different gen-
era, have been found in Brazil and Western Australia, indicating a Gond-
wana ongin for the group.

The freshwater decapods of southern Africa provide an interesting con
trast to the decapods of most other continents, Whereas the commonest
kinds in most areas, including Europe, North America and Australia, are
crayfish (some other names are crawfish, marron and vabbies), freshwater
crayfish do not occur anywhere in Africa (Hobbs 1988), crabs being the
commonest decapods found in southern Africa. Some alien species ol
crayfish have been introduced into various pans of Africa, but most are
presently kept in captive (aquaculture) situations. At least two species
have, however, established breeding populations in natural waters. The
Louisiana red swamp crayfish, Procambarus clarkii. was purposefully
introduced into Lake Naivasha in Kenya and has had a major impact on
the lake ecology (Lowery & Mendes 1977). A naturalised population of
P clarkit has also established in the Crocodile River catchment in Mpu-
malanga (Schoonbee 1993). The Australian redclaw, Cheray quadricari-
natus. has recently escaped into the Sand River Dam in the Nkomati catch-
ment in Swaziland and is reported to be rapidly spreading into neighbour-
ing irrigation canals (Dr Johan Engelbrecht, Mpumalanga Department of
Environment, Agriculture and Tounism, pers. comm.). Crabs occur
throughout southem Africa and probably form the greatest biomass of
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CHAPTER |

BATHYNELLACEA

by

HJ Dumont

The members of the Order Bathynellacea (Class Syncarida) are blind,
colourless, small crustaceans (usually of 1-2 mm in total length) that
occur exclusively in groundwater habitats, the exception being those
found in anciemt Lake Baikal (Russia). The group has not been exten-
sively studied in southern Africa. Only nine species have been described,
but each new collection yields new taxa, usually at the generic level. The
known fauna represents but a fraction of the total bathynellid fauna
expected to occur in the region. Both the extant families (Bathynellidae
and Parabathynellidae) of the Bathynellacea are represented in southern
Africa.

Bathynellids are detritivores, but little is known about their habitat
requirements, mode of reproduction, and population dynamics. The two
families are more or less cosmopolitan, but the genera are not. Quite a few
have been used in support of the theory of continental drift, with several
cases of amphi-Atlantic disjunct distributions between Africa and South
America (e.g. in the genera Nammobathynella, Creniobathwmella, Lepto-
bathynella). Species tend 1o be highly endemic and the majority of species
have only been found once. Around 150 species have been described from
all over the world (Schminke 1986), including even the Sahara (Dumont
1981). This almost certainly represents only a fraction of the total number
of extant species, since almost every new collection yields new genera and
species. Asia has been particularly poorly explored, but 22 species are
known from Africa (Schminke 1986).

Morphology (Fig 1.1)

The head bears five pairs of appendages, in addition to an unpaired
labrum. Antenna | is usually composed of five 1o seven segments, cach
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bearing a number of naked, plumose, or modified setae, and hollow recep-
tor organs or aesthetes. In the family Bathynellidae an exopodite and an
endopodite have been retained on antenna 2 and the labrum is flanked by
sclerotized outgrowths, the paragnaths. In the Parabathynellidae the exo-
podite of antenna 2 is absent or reduced to a seta, and the labrum is usu-
ally fringed by a number of teeth (Fig. 1.8 D)

I'he mandibles are composed of a palp and a structure adapted for
chewing.  These structures are quite different in the two families and the
homologies are not well established. In the Bathynellidae the strongly
sclerotized mandible ends distally in a cutting edge with a number of
strong teeth, whereas in the Parabathynellidae the mandible is character-
ized by the presence of a proximal process, composed of teeth and
spines, which 1s separated from the cutting edge by an isolated tooth. The
mandibular palp in the Bathynellidae is well developed and composed of
several segments, whereas this structure is reduced to a seta in the Para-
bathynellidae (Fig. 1.8B).

Maxilla | is simple and composed of two endites. It is conservative in
structure throughout the Bathynellidae (Fig. 1.5D). In the more advanced
members of the Parabathynellidae. the apical endite may develop one or
two claws.

Maxilla 2 is rather generalized in the Bathynellidae and composed of
four segments, each omamented with a number of setac (Figs 1.5E &
I.6E). In the more advanced members of the Parabathynellidae, it may be
reduced to two segments, and the apical segment may be armed with one
or two strong claws.

I'he thoracopods are eight in number. The first seven are similar in
structure. Each is composed of a protopodite, an exopodite, an endopodite,
an epipodite and a number of setiform appendages (Fig. 1.1). The number
of segments of the endo- and exopodites varies in different families and
genera. The eighth thoracopod is reduced, but still recognizable as a limb
(in the Bathynellidae — Fig. 1.1A), whereas it is either rudimentary or
absent in the Parabathynellidae (Fig. 1.1B). In males, thoracopod 8 is
modified to form a copulatory organ. In the Bathynellidae the degree of
modification of the eighth thoracopod is less extreme than in the Para-
bathynellidae. In the former, a basipodite, exopodite, endopodite and
epipodite are usually present (Fig. 1.5 K.L). In advanced Parabathynelli-
dac, the eighth thoracopod is transformed into a compact structure in
which the various components are fused and difficult to distinguish (Figs
1.7E, 1.7F, 1.8H).

A reduced pair of pleopods is present on the first abdominal segment in
the Bathynellidae (Fig. 1.1A) but not in the Parabathynellidae (Fig. 1.1B)
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The conspicuous uropods insert on the terminal segment of the body,
which has become fused with the telson to form a pleotelson, they are
composed of a basis or sympodite, an exopodite, and an endopodite. The
pleotelson is usually provided with (but sometimes lacks), a pair of lateral
sctae in a subterminal position. The inner margin of the basis and’or endo-
podite is often fringed with strong spines. The furcal rami insert medially
and distally to the uropods, are plate-shaped, and are adorned with spines
and bristles (Figs 1.1, 1.5E, 16D, 1.8G, 1.9 H)

Collection and preservation

Bathynellids can be collected by means of the Chappuis Method in
which a hole is dug in the sand or gravel of a riverbed and the upwelled
groundwater is scooped up in a plankton net. Animals can be separated
from sand and other debris by sieving. They are retained on the coarser
mesh sizes (usually above 0.1 mm). Formalin 4% or ethanol 70 % can be
used as preservatives and storing agents, Fixation should be done in the
field immediately after collecting, unless laboratory facilities are close at
hand.

Dissection

Animals are pipetted from a raw sample and transferred to a glass slide
onto which a drop of glycerin is added. After clearing, animals can be dis-
sected under a stereoscopic microscope using sharp tungsten needles. If
only a few animals are available (as is ofien the case), a drawing should be
made of the whole animal prior to dissecting. The two pairs of antennae
(antenna | and antenna 2), the mandibles, and both pairs of maxillac must
be i1solated, as well as thoracopod 8 and the pleotelson.
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KEY TO THE FAMILIES OF BATHYNELLACEA

Antenna 2 stretched anteriorly, as long as antenna |, with single-segmented
exopodite (e.2 Fig. | 3B); mandibular palp three-segmented (e.g Fig. 1.5B);
paragnaths present, labrum smooth (Fig. 1.4C), exopodites of thoraco-
pods 1-7 single-segmented (Fig. 1.1A); last thoracopod reduced but leg-like
in both male and female; pleopod present and bi-segmented

Bathynellidae (Fig 1 1A)

A\ntenna 2 curved upwards and backwards, shorter than antenna |, either
without an exopodite, or with exopodite reduced to a seta, not a segment
(Fig. 1.6A), mandibular palp a single segment or seta (Fig. 1.6G), no parag-
naths, labrum denticulate (Fig. 1.8D). exopodites of thoracopods 1-7 usually
two-segmented, sometimes one- or up to seven-segmented; thoracopod 8 of
female usually reduced to a small tubercle (Fig. 1. 1B); pleopod, if present,
one-segmented Parabathynellidae (Fig | 18)
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KEY TO THE SPECIES OF BATHYNELLIDAE IN SOUTHERN AFRICA

te

Endopodites of thoracopods |-7 four-segmented (Fig. 1.2C)
Endopodites of thoracopods |- 7 three-segmented (Fig. 1.4F)..

-

Paragnaths each with an apical claw (Fig. | 2A); cutting tip of mandible with
three teeth (arrowed in Fig. 1.2B); endopodite on the last thoracopod of the
male longer than exopodite (Fig. 1.2D) ... —— -
Transvaalthynella comeani (Fig. 1.2)
Paragnaths apically produced to form a spine (arrowed in Fig. 1.3C); cutting
tip of mandible with four teeth (arrowed in Fig. 1.3); exopodite on the last tho-
racopod of the male longer than endopodite (Fig. 1.3D) ... .

. Transkewhynella paradoxa |hc 1.3)

Mandibles without teeth (Fig. 1.4C); two apical setae on mandibular palp
naked and apically widened (arrowed in Fig. 1.4C); the last thoracopod
of male without apcnis but with four setae on exopodite (Fig. 1.4D)
Agnathobathynella ecciest (Fig. 1 4)
\hndnblu \ulh two dplta] lcuh .md lhn:-. proximal teeth (Fig. 1.5 BC), two
apical sctac on mandibular palp setiform, one naked, the other plumose
(Fig. 1.5B); the last thoracopod of male with a penis, and with five setae
on exopodite (Fig. 1.5L) Namnobathynella africana (Fig. 1.5)




Fig. 1:2, Framsvaalihynella ¢
D, thoracopod £ (male
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Fig. LS. Nannobavinwelia africana A, artenma | B, mandible and palp. C. mandible, cutting edge
D, manlla | E, maxilia 2. F, thoracopod 6. G, antenna 2. |, paragnath, | pleotelson with keft uro
pod and both furca (doesal), ), pleopod | (Tomale), K. thoracopod § (female), | thoracopod §
(male)
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KEY TO THE SPECIES OF PARABATHYNELLIDAE IN SOUTHERN AFRICA

Maxilla 2 with one or two terminal ¢laws llig. 1.81, J); antenna 2 five-

scgmented (Fig. | 8E)... — 2
Maxilla 2 without !crmmal claws; antenna 2 two- (l :g l ’\l or three-
segmented .. T — : S 3

Maxilla 2 with one strong terminal claw (Fig. 1 .8)); pleotelson without a seta

Leptobathynella (Fig. 1.8))
Ma\llla mth molcrmm.nl clm\ pleotelson with a pair of lateral setae
(Figs 1.6D, 1.8G) ... — T n————

Antenna 2 three-segmented (Fig. 1.6A). antenna | seven-segmented; exopo-
dites of thoracopods 1-7, two-, three- or four-segmented cl-'lg 1.6B,C).
apex of mandible with five teeth (arrowed in Fig. 1.6G) ..o

.. Afrobathynella trimera ﬂu I(n
.\ntcnna 2 two- scgmemcdch;. 1.7A). antenna | six-segmented (Fig. 1.7B);
exopodites of thoracopods 1-7 all single-segmented; apex of mandible with
eight teeth (arrowed in Fig 1.7C) ...............Nunubathynella dimera (Fig. 1.7)

Spined processes of mandible with three teeth, proximal one not bifid
(arrowed in Fig. 1.8B); basis of uropod with terminal spine (arrowed in
Fig. 1.8G) at best one-third longer than proximal spine (in Fig. 1.8G) .

. Ctemiobathynella caparti (Fig. 1 8A-1)
Spmed prmcsscs ot mandublc \nth three teeth, but proximal one bifid
(arrowed in Figs 1.9 F-G); basis of uropod with terminal spine (one arrow
in Fig. 1.9C) more than twice as long as proximal spine (two arrows in
Fig. 1.9C) ..ocoeeeiiiicisiicncnnn. Clenophallonella mutlumuviensis (Fig. 1.9)
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left uropod and nght farca (dorsal). o macalla 2. F, thoeacopod 8 and pemas (male)

Fig. 16, Afrobasiymella ramera. A, amtenoa 2, B, thoracopod 3, C, thoracopad 1, D, pleotcison with
(. mandeble

l
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Fig. 1.9. Crenophatlonelia mutivmanvensis A, thoracopod 4, B maalla 2. O, eropod
D. maxilla 1, F. thoeacopod 8 (male) F-G, mandible, H. furcal rami, dorsal view
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SPECIES LIST AND DISTRIBUTION RECORDS IN SOUTHERN AFRICA

Family Bathynellidae

Agnathobathynella ecclesi Schminke, 1980
This species was discovered in gravels of the Mwanza River, Malawi
Namnobatlnvnella africana Schminke & Wells, 1974
This species occurs in gravels of the Nuanetzi River, Zimbabwe. A
second species in this genus is known from Brazil.
Transvaalthynella comeant Serban & Coineau, 1975
This species was collected at the Kruger Park, in the bed of the Mut-
lumwi River, an tributary of the Sabie, near Skukusa (Mpumalanga).
T'ranskeithynella paradoxa Serban & Coineau, 1975
I'his species was discovered in the same sample as the preceding
species.

Family Parabathynellidae

Leptobathynella sp.
An unnamed species of this largely South American genus was stated
1o occur in a sample ('Koega River near Smitskraal, Eastern Cape’),
which also contained the next two species.
Afrobathynella trimere Schminke, 1976
[his species represents a monotypic genus, discovered together with
Leptobathynella sp. and Nunubathynella dimera Schminke,
Nunubathynella dimera Schminke, 1976
This species is only known from its type locality (see above).
Cremiobathynella caparti (Fryer, 1957)
T'his species is a representative of a predominantly African genus, with
few species known from southern Africa, and one in The Levant. It was
collected in groundwater from the beaches of Lake Bangweulu
(Central Africa). It is probable that more species of Creniobathynella
(also see Crenophallonella) will eventually be found in southern
Africa.
Ctenophallonella mutlumuviensis Coineau & Serban , 1978
I'his species has been recorded from gravels of the Mutlumwi River,
Kruger Park (Mpumalanga). The genus is extremely close to Crenio-
batlnella.
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CHAPTER 2

AMPHIPODA

by
C. L. Griffiths & BA Stewart

The order Amphipoda contains over 6 000 species worldwide and 1s
divided into four suborders, two of which—the Hyperiidea and Caprel-
lidea—are exclusively manne and are thus not considered further in this
chapter. The two remaining suborders, the Gammaridea and Ingolfiellidea,
cach include both marine and freshwater forms

T'he Gammaridea are by far the largest of the suborders and incorporate
about 80% of all known amphipod species. Gammarids show a great range
of morphological types. feeding adaptations and ecological habits and in-
clude numerous benthic marine and freshwater species, as well as a small
number of terrestrial forms which are confined to moist forest habitats,
mostly in the Southern Hemisphere (Griffiths 1999). Gammarids are
amongst the most diverse and abundant macroscopic invertebrate groups
in benthic marine environments. Most species are free living or tube
dwelling, but a few are commensal or ectoparasitic. Feeding habits are
equally varied, most species being scavengers or detritus feeders, while
others are camivorous or use their setose second antennac or other
appendages to filter fine organic particles from the water. More than 300
species are known from the seas around southern Africa. The marine
fauna of the region (as known at that time) is described by Griffiths
(1976a) in his Guide to the Bemthue Marine Amphipods of Sowthern Africa.
Readers wishing to identify material from marine or estuarine systems are
referred to the Keys in that volume.

The transition from marine to freshwater appears to have occured many
times within the Amphipoda and a large number of freshwater groups
occur, most with clear relationships to a marine taxon (Bamard & Bamard
1983). The southern African freshwater gammarid fauna presently consists
of two taxonomically and geographically distinct clusters of species.
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I'hese are a group of 26 species of the family Paramelitidae from streams
and sometimes caves in the western and southern Cape and cight
described species of Sternophysinx (family Sternophysingidae), most of
which are restricted to cave habitats along a more northerly arc from Kwa-
Zulu-Natal and the former Transvaal to the Northern Cape and central
Namibia. Paramelitids are amongst the most abundant macroscopic organ-
isms in the headwaters of mountain streams in the Western Cape, where
they have shown remarkable diversification (for phylogenetic analysis see
Stewart & Griffiths 1995), and perform an important ecological function
as shredders of leaves. Little is known about the biology of sternophysin-
gids, but they are presumed to subsist on bat guano and other organic
debris falling into cave pools. The Paramelitidae are also represented in
Australia, but the Sternophysingidae are endemic to southern Africa

The Ingolfiellidea are a small and aberrant suborder of some 30 very
elongate, blind species with greatly reduced coxae, epimeral plates and
pleopods. Its members are found only in the groundwaters of springs,
caves and wells, or in the interstitial spaces of marine sediments. Their
distribution shows a remarkable range from the deep sea (over 4 300 m),
through shallow water and intertidal sands to freshwater springs, wells and
caves. There are only two families, one of which (the Metaingolfiellidae)
compriscs a single monospecific genus recorded from a well in southern
ltaly and which is somewhat intermediate in structure between the Gam-
maridea and the remaining Ingolficllidea. The second and larger family
(the Ingolfiellidae) contains two distinct elements: a group of small (< 3 mm)
interstitial forms of the genus Mmgolfiella. that are widely distributed in marine
and freshwater sands, and a smaller number of large, cave-dwelling forms that
are restricted to Africa and that concern us here.

The habits of African ingolfiellids, all of which are known from only a
handful of isolated samples, are poorly understood. They are thought to
subsist on bat manure, micro-organisms, or rotting plant debris. In contrast
to gammarids, their brood plates are poorly developed and incapable of
holding the eggs, which are thus presumed to be deposited on the substra-
tum. The southern African freshwater ingolfiellid fauna presently consists
of five species, all restricted to subterrancan caves and groundwaters in
northern Namibia. A sixth species i1s known from Zambia, Zaire and Zim-
babwe (Griffiths 1989, unpublished records), but is not included here
since it lies outside the study area. Another possible species has been
reported from the Northern Cape, but is vet to be described. Since the cave
environment has been poorly sampled, and most of the existing species
have only recently been described, it is very likely that additional species
will be discovered in the near future.
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General description

Amphipods are generally small (5-20 mm), slender, shrimp-like crusta-
ceans with laterally compressed bodies and no carapace. The typical body
plan is illustrated in Figure 2.1. The mouthparts—which consist of an
upper and lower lip, a pair of mandibles, two pairs of maxillac and a pair
of maxillipeds —are clustered beneath the head, which bears two pairs of
well-developed antennae, and generally a single pair of sessile eyes
(absent in some species). This is followed by seven clearly visible thoracic
or pereon segments, each of which gives rise to a pair of legs. The first
two pairs usually bear prehensile claws and are termed gnathopods 1 and
2, whereas the remaining five pairs are termed pereopods 3-7. The first or
basal segment (coxa) of each limb is modified into a flattened, shield-like
coxal plate, emphasizing the appearance of lateral body compression. The
remaining segments, usually referred to as "articles’, are numbered sequen-
tially from 2-7, anick 7 being the pointed dactyl or ‘finger’. In the gnatho-
pods, article 6 is expanded and article 7 closes against it (like a finger) to
form the claw. The portion of article 6 against which the dactyl closes 1s
termed the palm. Bladder-like gills originate from the inner surface of the
coxae of some or all the percopods. A series of ventral brood plates are
also found on the medial surface of the anterior pereopods of females and
interlock to form a brood pouch, or marsupium, in which the eggs are
incubated.

The abdomen is not strongly differentiated from the thorax and consists
of six body segments. The first three of these are termed pleon segments
and typically have lateral epimeral plates and paired feather-like ventral
limbs (called pleopods), which are used both for swimming and to gener-
ate a respiratory current. The last three segments are called urosomites and
together form the urosome. Each bears a pair of uropods, which typically
consist of a basal peduncle and paired one- or two-scgmented rami,
although they can be variously reduced. The telson or terminal flap of the
last urosomite can be fleshy or flattened, and entire or cleft, and is a useful
taxonomic feature,

The following keys apply only to the strictly freshwater Amphipoda of
South Africa and Namibia. Estuarine forms—some of which can penetrate
nto regions of very low salinity—are not included, but are dealt with by
Griffiths (1976a). One aberrant freshwater site which has also been
excluded is Lake Sibaya in northern KwaZulu-Natal. This is now func-
tionally a freshwater lake, but it is of marine origin, having been formed
by the blocking up of an old estuary. As a result it contains a fauna made
up of relict estuarine forms, which are dealt with by Griffiths (1976a). One
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additional species, also of marine evolutionary onigin, but endemic to Lake
Sibava, has also been described by Griffiths (1976b) and subsequently
placed into its own endemic family—Bolusiidae. Although included in the
list of fauna at the end of this chapter, this and other ‘estuarine’ species
found in Lake Sibaya are excluded from the keys below.

KEY TO FAMILIES OF SOUTHERN AFRICAN FRESHWATER AMPHIPODS

1. Body elongate, cylindrical; coxae minute, well separated; pleopods  reduced
to unbranched lobes; epimeral plates absent (Fig. 2.2A); presently known
only from caves in Namibia .. . . Ingolficllidac (p 32)
Body laterally compressed; coxae large, touching or overlapping one another;
pleopods large, with peduncle and two branching rami. epimeral plates
conspicuous (Fig. 2.1) 2

2. Gnathopod 2 larger than gnathopod | (Fig. 2.2B); coxal gills on percopod 7
usually present (one exception), pereon segments lacking mid-ventral sternal
processes. telson deeply cleft; Western Cape Paramelitidae (p 38)
Gnathopod 2 smaller than, or equal to, gnathopod | (Fig. 2.2C), no coxal gill
on pereopod 7; pereon segments with bladder-like sternal processes on
mid-ventral surface; telson entire or notched; KwaZulu-Natal to Namibia,
very rarely Western Cape o - Sternophysingidac (p. 34)

Family Ingolfiellidae Hansen, 1903

I'he classification and distribution patterns of southern African Ingol-
fiellidae have been reviewed by Griffiths (1989). Subsequently, one fur-
ther species has been described (Griffiths 1991a), bringing the total num-
ber of freshwater species within the geographical limits of the present
study to five. A sixth species has recently been reported from the Northern
Cape Province |, but this remains undescribed. All species are confined 1o
caves and wells and have very restricted distributions, making their con-
servation status a cause for concern (Irish 1991),




Chapeer 2: Amphipoda

Fig. 2.2, Representatives of the three familses of freshwater amphapod fosnd in
A, Ingolfcihdae Troglodeleuraz pohatn. B Gameandac Parameleta
C, Stermophy singsdae Sternopdysinx hibermica  Detarls show telson of B an

southern Alnca

[ AN

d Cin dorsa
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KEY TO THE SOUTHERN AFRICAN SPECIES OF INGOLFIELLIDAE

1. Pleopods and uropod 3 reduced to minute unsegmented conical projections;
gnathopod 2 as long as pcrcupod 3 (Fig. 2.3A)...

9\ gm‘mrmwdm ¢ aprelhmudm

I’leopods ﬂanened m.mgulu or ponmcd plates; uropod 3 consisting of a

peduncle and single, often minute, ramus (Fig. 2.3B-D); gnathopod 2 shoncr

than pereopod 3 (Fig. 2.2A) (Trogioleleupia) - >

2. Plkopods broadly triangular, uropod 3 extending well beyond tip of telson

(Fig. 22B,C) : o —
Pleopods slender, tapering to a point posteriorly, uropod 3 minute, not
extending bevond tip of telson (Fig, 23D, E) . 4

3. Uropods 2 and 3 slender, not spinose dorsally (Fig. 2.3B) ... PO
. Troglolelenpia eg‘\m:
Uropods 2 and 3 robust. rami of uropod 2 and peduncle of uropod 3 each with
a prominent row of spines dorsally (Fig. 2.3C) - —
.. Trogiolelewpia dracospiritus
4. Lenticular organs (large opaque rings on lateral surfaces of body segments)
visible (Fig. 2.2A); palm of gnathopod 2 with two spines proximally
(Fig. 2.3F); articles 4 and 5 of percopods 3 and 4 densely sctose anteriorly
(Fig. 2.31)... WP —— . Trogloleleupia gobabis
Lenticular organs not \mblc palm ot gnathopod with one stout spine
proximally (Fig. 2.3G); articles 4 and S of percopods 3 and 4 with only
a few isolated setae (Fig. 2.3H) .. oorneree. Trogloleleupia nudicarpus

Family Sternophysingidae Holsinger 1992

Ihe first representative of this group to be described was named
Eucrangonyx robertsi by Methuen (1911), but was later transferred to the
genus Cramgonyy by Schellenberg (1936), and then once again to a new
genus, Sternophysinx, by Holsinger & Straskraba (1973). At the same time
these authors described two additional species from caves and spring runs
in South Africa. Other Sternophysinx species have been described by Grif-
fiths (1981, 1991b), and Griffiths & Stewart (1996), bringing the total
number of species in the genus to eight. The family Sternophysingidae is
endemic to southern Africa and all its members are restricted to pools and
streams in caves or, more rarely, to spring runs. Although they may be
common within these water bodies, they are thus very restricted in distri-
bution and most are known only from a few samples.




Chapter 2: Amphipoda

Fig. 2.3, Ingoificlhudac: A Snypobarnardia capveilinosdes, lateral view, B Trogloleleapia egperni

postenor part of uresome, C, T dracospirius. postenior part of urosome and pleopod 3
D-E, T gobabs D, posierior part of ueosome, E, pleopod 3 F. T godabus, gnathopod 2
G T awdicapus. gnanhopod 2 H, T sudicarpus. pereopod 3. [ T gobalus pereopod 4
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KEY TO THE SOUTHERN AFRICAN SPECIES OF STERNOPHYSINX

Article 2 of pereopod 5 (and usually of 6 and 7) broad and c\p.lndcd into

a posterior lobe (Fig. 24H) ...oovveianes o2
Article 2 of pereopods 5-7 narrow and dmall\ lapumg not up.mdrd into a
posterior Iobe (Fig. 24A)...c...ccnvninnmmmnnivens —— g
Article 2 of perecopods 3 and 4 c\pandcd anteriorly into a rounded lobe
(Fig. 24B)... 3
Article 2 of pcrcopuds 3 und4 more or Icu p.nmlkl sldul not mnlkn
antenorly (Fig. 2.4C).. s e e e, W

Uropod 3 long (outer ramus about four times length of peduncle—Fig 2.4D),
projecting well bevond tip of uropod 2, postcrior margin of telson slightly
concave (Fig. 24FE) ............. . vermransnnnses 3. Dasilobata
Uropod 3 short (outer ramus 2 ‘ times Icnuh uf pgdumlc- Fig. 2.4F),
hardly projecting beyond tip of uropod 2; apex of telson cut into a
V-shaped notch (Fig 2.4G) ........courimmmmmmsmrasamssssssssarassnsaces . MIOEPRICG

Articles Sand 6 of pereopod $ (and article 6, or 5 and 6, of pereopods 6 and 7)
with combs of long setae (Fig. 2.41); dactyls of pereopods 5-7 with two

OF MOME ACCESSOTY SPINCS 5
Articles 5 and 6 of pereopods § -spmosc but without ¢longate setae
(Fig. 2.4H); dactyls cach with a single accessory spine ...............S robertsi

Gnathopod | with article 6 or "hand” broad and powerful, hind margin (from
tip of dacty! to origin of segment) longer than palm and distinctly separated
from it by change in angle (Fig. 2.4J); adult size ¢. 15 mm . -
: iR A et R AR O T bi S megachelex
Gnathopod | with anticle 6 or hand” not as broad or powerful, hind margin
much shorter than palm and indistinctly separated from it (Fig. 2.4K); adult
SIZE S MM ..t sesssesssnsssesmses i ssmtesnsnsnsnas sransmsrsmssnssnsiOe JUIAPES

Antenna 2 bearing paddle-like calceoli (small globular sense organs) along
article 5 and flagellum (Fig. 24L) .oooeeeemeercsmemnrsrsssmnssmansenesnne CICCOIG
Antenna 2 without calceoli ... v 7

Palms of article 6 or ‘hand’ of gnathopods 1 and 2 evenly convex (Fig. 2.4M),

adult size about Smm ........... veienee S ransvaalensis
Palms of article 6 of yuxhopods I .md ca\h mth a v:mmr;ul.lr notch and
tooth at midpoint (Fig. 2.4N); adult size about 15 mm S alca




C.5~
G welsen H

grathopod |

Fig. 2.4 Sicmopbyssnpidas A, Stermopvnanes calteods pereopod & B
berisi, pareopod 3

S robertsi

K. S filgras, gnathopod |
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astobaia pereopod 3
) E, S basdobata D, wropod 3_E_ selson F-G, 5 hebermaca F, uropod 3
percopod 5 =), Stermopdasine megacheles | percopod 7, ), gnathopod |
L. S calceala, andemma 2 M_ S rransvaaiensis, gnathopod | N S alka
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Family Paramelitidae Bousfield, 1977

Early South African representatives of this family were described as
members of the well-known Northerm Hemisphere genus Gammarus
(Bamard 1916, 1927), but were transferred to their own genus, Para-
melita, by Schellenberg (1937). Bousfield (1977) subsequently placed this
genus in a separate family, the Paramelitidae. Additional South Afnican
species have been described by Thurston (1973), Gniffiths (1981), Stewan
& Griffiths (1992a, 1992b, 1992¢) and Stewart ef al. (1994). In a recent
revision of the family in South Africa, Stewart & Griffiths (1995)
described yet another new form, and allocated the 25 known species o
three genera. The addition of yet another species in 1996 by Gnffiths &
Stewart (1996) brings the total number of described species to 26. The
three South African genera, and hence all their component species, are
endemic, but the family Paramelitidae 1s also represented by seven genera
from Australia (Williams & Barnard 1988)

KEY TO THE SOUTH AFRICAN GENERA OF THE PARAMELITIDAE

1. Coxal gill absent from pereopod 7 . cerninsassanesassannsee Mathamelita
Coxal gill present on pereopod 7 .. B o~
2. Article 4 of antenna 2 laterally swollen (Fig. 2.6 A-B). dactyls of

pereopods 3 (Fig. 25 B-E) and 4 with a single spinule; dactyls of
percopods 5-7 usually with one posterior spinule, rarely two .. Aguadulcars
Article 4 of antenna 2 sometimes clongate and stout (Fig 26 E, F)
but rarely lmerally swollen; dactyls of pereopods 3 (Fig. 2.5F J)and 4 usually
with 2-8 posterior spinules, rarely one; dactyls of percopods 5-7

usually with 2-14 spinules, rarely one P npe———

Genus Marhamelita Stewart & Griffiths, 1995

This unusual genus 1s only known from a single sample of the type spe-
cies of the genus, Mathamelita aequicaudata, collected from a stream in
the Outeniqua Mountains near Knysna (WC). The absence of a coxal gill
on pereopod 7 is unique amongst the Paramelitidae. The form of uropod 3
1s also most unusual, in that the inner ramus starts shorter than the outer in
Juveniles, but grows to almost the same length in adults.

KEY TO THE SPECIES OF AQUADULCARIS

1. Percopod 3 unmodified ........... 4 dentata
Pereopod 3 modified: either amdv. 4 pmlrnxllslalh protruded to form a lobe
or spur (Fig. 2.5B, E), or anticle $ posteriorly lobed (Fig 2.5C), or anticle §
with |4 tooth-like spines (Fig. 2.5D) 2
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:

Fig. 2.5. Percopod 3 of specees of Aguadwicarys and Parawelia
A, P rulbaghensis, B, A pheromx, C, A awrscwlaria. D, 4 marwmgpns E. 4 androma
F. 7 planpus, G, F granuicormes, 1, F auwranna, [ P magricornis, | P mapra
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Anticle 3 of antenna 2 bearing a semicircular lobe (Fig 26A) ... 3
No lobé onidrticle 3 oOFSIRIA D ..cicinninivisiimsisminimsmsrosssiersiercisiiessss S
Article 4 of pereopod 3 not posterodistally protruded; article S usually poster-
iorly lobed, always bearing a tooth-like spine (Fig. 2.5C) ... A auricularia
Article 4 of pereopod Xpuslcrm!malh pumudcd (Fig. 2.5 B F) article 5 lack-
ing tooth-like spine ... ... ST A4

Article 4 of pereopod 3 shon, posterodistally protruded into a long, namrow
spur (Fig. 2.5 B); article 3 of antenna 2 strongly swollen and enlarged

; A pheronyx

Articke 4 of pereopod 3 long, pmluuduull\ pmlmdcd into a triangular-

shaped lobe (Fig. 2.5 E); article 3 of antenna 2 moderately swollen (Fig. 26 A)

WL L - : — A. andronyx

Article 5 of percopod 3 attached normally to article 6 . A crassicorms
Article 5 of pereopod 3 attached at nghl angles to amclc 6 to form a
(1 R Ll ) S ——————. |

KEY TO THE SPECIES OF PARAMELITA

D0 h o R e p—— ; 3
Posterior margins of antenna 2 and posterior surfaces of percopods 3-7
densely setose P nigroculus var p.-mwm
Posterior margins of nmcmu md posterior surfaces of percopods 3-

sparsely to moderately sctose, lacking setal brushes P. migroc uhu
At least one article of pcdunclc of antenna 2 toothed, lobed or ridged (Figs
P IT 1 o8 1§ (5 | RCSRRR - s 4
Peduncle of antenna 2 Iulmg any tceth lobcsocndgcs e ' T

Article 4 and/or article 5 of peduncle of antenna 2 toothed (Figs 2.6 D, 1) b
Article 3 of peduncle of antenna 2 posteriorly lobed (Fig. 2.6C), or article §
witli loberal riiens IR 20 B) isscinimipniviinntociiigoinsnmanentaed

Antenna 2 shorter than antenna I; article 4 of peduncle of antenna 2
strongly laterally swollen and with a poslcmdislal. terminal tooth and a
proximal, medial lobe (Fig. 2.6D) .............. v P SPIRICOrNIS
Antenna 2 extremely elongate, exceeding antenna | in length: article 4 of
peduncle not strongly swollen, with a posterodistal, subterminal tooth but no

proximal medial lobe (Fig. 2.61) ... P odontophora
Article 3 of peduncle of antenna 2 posteniorly Iobcd (Fig. 26 C), pcrwpod 3
normal P flexa
Article S of pcdunclc of .mlcnna wth la(cnl nd;,es (Fig. 2.6 ). pereopod 3

subchelate (formed into a claw) ..o ek 1, JANODrNS
Antenna 2 densely setose (Fig. 2.6G, H) ... 8
Antenna 2 sparsely to moderately se108e ... s P
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Fig. 2.6 Amtenna 2 of specres of Aguadulcarss and Faramelita

¥

A A andromyx, B A demiasa, C P flexa, D, P spimicormis, E P magnicor
pitlicornis H P wixormus, | P odontophora

f

pimnrcormes, G, P
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Peduncle of antenna 2 stout; flagellum shorter than peduncle and with 812
articles (Fig. 2.6 Hy, article 2 of pereopods 5-7 moderately expanded.
uropod | lacking setae on outer ramus; uropod 2 usuall_\' with some setac on
INNCE FAMUS .o wiennee P SetiCOPRIS
Peduncle of antenna 2 clonync and slcndcr ﬂagcllum as Iong as peduncle
and with 13-16 articles (Fig. 2.6 G); article2 of pereopods 5-7 poorly
expanded; uropod | with some setae on outer ramus; uropod 2 with inner

C T T e e———— Y
Posterior margin of coxa 4 poorly emarginate (Fig. 2.7 A).. Rp———, |
Posterior margin of coxa 4 moderately to strongly excavate (an 2 7 Bb o

4
Palm of gnathopod 2 moderately convex, lacking tooth at defining angle
(arrowed in Fig. 2.7 D)...... semeniisae 11
Palm of gnathopod 2 strongly convex, dchmng anglc 1ormmg a small
projecting rounded tooth (arrowed in Fig. 2.7C) i 13

Article 4 of pereopod 3 triangular, markedly wider distally than proximally

I triangula
\mdc-lot percopod 3 not tniangular, not markedly wider distally than
proximally ............ - A AR L

Peduncle of antenna 2 IalcralI) swollen; flagellum 9- to | 2-articulate
P tulbaghensis

l'o.dunclc ot antenna 2 not ma:k;dl\ Ialo:uH) swollen; ﬂagcllum 12«10
13-articulate ... . NO———— AT

Article 4 of pereopod 5 greatly expanded laterally (Fig. 2.5 F); inner ramus
of uropod 3 about 0.2 times length of outer ramus ....................... P. platypus
Article 4 of pereopod 3 not markedly expanded laterally (Fig. 2.5 G); inner
ramus of uropod 3 about 0.4 times length of outer ramus

Y -nmu!uunm

Antenna 2 almost as long as, or Inngcr than, antenna |, peduncle markedly

stout (Fig. 2 6E) : PO |.
Antenna 2 distinctly shorter than antenna |, pcdumk slsm’tr 10 nmdculcl\
stowt pp—— I 17

Outer ramus of uropod 3 three times length of peduncle (Fig. 2.7 E);
uropods 1 and 2 with a few setae on inner rami, lacking sctae on outer rami

P validicornis
Outer ramus of uropod 3 2.0-2.6 times length of peduncle (Fig 2.7 J),
uropods | and 2 with or without setae on inner rami and sometimes with
L ———————— |
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Article 4 of percopod 3 unmodified (Fig. 2.5 J). urosome densely setose dor-
sally; uropods 1 and 2 with setae on inner and outer rami; body colour brown
- P. magna
Article 4 of pcreo'xul 3 pmtcmdmwll\ pnnmdcd to form a4 tooth (Fig. 2.51);
urosome moderately setose dorsally; uropod | with a few setae on inner
ramus, outer ramus without setae, uropod 2 with rami lacking setae,
body colour white ; verereen . ROGERCOYIIS

Flagellum of antenna 1 with 22-27 articles; flagellum of antenna 2 with

11-18 articles .........courereres — 18
Flagellum of antenna | vnlh ‘v 80 amclu ﬂagcllum of antenna 2 mth
L L U CRUUISPTOT—) |

Pereopods 3 and 4 with 2-3 spinules on dactyl; inner ramus of uropod 2
lacking marginal setae; outer ramus of uropod 3 moderately 10 densely
T L) R ——— v P parva
Pereopods 3 and 4 with four spmules on dactyl; inner ramus of uropod 2 with
a few marginal setae; outer ramus of uropod 3 poorly setose (Fig. 2.7 G)

P kogelensis

Flagellum of antenna 2 with 15-17 articles; dactyl of percopods 3 and 4
with 2 3 spinules; dactyls of pereopods 5-7 with 5-7 spinules, coxa 4
distinctly, but moderately, excavate posteriorly, rami of uropods 1 and 2
lacking setae; outer ramus of uropod 3 poml_\ sctose (Fig. 2T H)

P barnard:
Hngcllum of antenna 2 usuall\ \uth more than l7 amclcs dactyls of pereo-
pods 3 and 4 with 3-6 spinules, dactyls of percopods 5-7 with 8-13
spinules, inner rami of uropods | and 2 with marginal sctac; outer ramus of
uropod 3 strongly setose (Fig. 2.7 1) ..cciiiciicicicicicscicscicscsnrs, Po COPENSIs




FAMILY
Bolttsndae
Corophisdac

Ingolhicihydac

Parumelitidae

KREY:RZ-N = KwaZulo-Natal NW = North Western Proaence SW(

SPECIES LIST OF SOUTHERN AFRICAN AMPHIPODA

SPECIES'AUTHORITY
Boltrsia mmuta Gnittiths, 1976

Corophuum trigenonyx Stebbing, 1904
Grandidierella lignorum Bamard, 1935

Stvgobarnardia caprellinodes Ruflo, 1985
Troglolelewpia dracospiritus Griffiths, 1989
Trogloleleupia eggerti (Ruffo, 1964)
Trogloleleupia gobabis Gniffiths, 1989
Trogloleleupia mudicarpus Griffiths, 1991

Aquaduicarts andronyx (Stewart & Griffiths, 1992)
dquadulcaris awricularia (Bamard, 1916)
dquaduicarts crassicornis (Bamard, 1916)
Aguacwlcaris dentata (Stewart & Griffiths, 1992)
Aquaduicars marunguis (Stewant & Gniffiths, 1992)
Aquadulcaris pheromyx (Stewart & Gniffiths, 1992)
Mathamelita aequicawdata Stewart & Griffiths, 1995
Paramelita awrantia (Bamard, 1927)

‘aramelita barnards Thurstion, 1973

Paramelita capensis (Barmard, 1916)
Paramelita flexa Griffiths, 198)

Paramelua gramdicornis (Bamard, 1927)

South Western Cape. MPIL

DISTRIBUTION
Lake Sibaya (KZ-N)

Lake Sthava (& estuancs)
(KZ-N to W)

Lake Sibaya (& estuarics)
(KZ7-Nto W()

Caves, N Namibia
Caves, N Namibia
Caves, N Namibia

Caves, central Namibia
Caves. N Namibia

Kasteelberg (WC)
Cape Penmsula (WC)
Fable Mountain (WC)
Cape Penmsula (WC)
Cape Penmsula (WC)
Cape Peninsula (WC)
Knysna region (WC)
S W Cape mountains
Kalk Bay caves (WC)

W, widespread
Elgin region (WC)

Hottentots Holland Mis.
(WC)

Mpumalanga, W<

REFERENCE
Griffiths (1976b)
Crifiths (19764a)

Griffiths (19764)

Griffiths (1989)
Grifliths (1989)
Gnffiths (1989)
Ginftiths (1989)
Griffiths (1991a)

Stewart & Grffiths (19924 1995)
Stewart & Grttithe (199250, 199%)
Stewart & Grftiths (1992b, 1995)
Stewart & Ginaffiths (19925, 199%)
Stewart & Grfliths ( 19925, 1995,
Stewart & Graffiths ( 1992b, 1995)
Stewart & Gniffiths ( 1995)

Stewart & Grflfiths (1995)

Thurston (1973} Stewan &
Gniliths (1995)

Griffiths (1981), Stewan & Grfliths
(1995)

Grnifliths (1981), Stewan & Griffiths
(199%5)

Stewart & GnifTiths (1995)

= Western Capx



FAMILY

Parameiitidae
(cont )

SPECIES LIST OF SOUTHERN AFRICAN AMPHIPODA (Cont.)

SPECIES/AUTHORITY

Faramelita kogelensis (Barmard, 1927)
Paramelita magna Stewart & Gniffiths, 1992

Paramelita magnicarnis Stewart & Griffiths, 1992
Paramelita nigroculus (Barmmard, 1916)

Paramelita odortophora Stewart, Snaddon & Gritliths,
1994

"aramelita parva Stewant & Gnffiths, 1992

‘aramelita pillicornis Stewant & Griffiths, 1992
Paramelita pinmicornis Stewant & Griffiths, 1992

"aramelita planpus Stewan & Gniffiths, 1992
Paramelita seticormus (Barmard, 1927)

Paramelita spimicornis (Barmard, 1927)
Paramelita trianguia Griffiths & Stewart, 1996

Paramelua ivibaghensis (Barmard, 1927)
Paramelita validicornis Stewan & GniTiths, 1992

DISTRIBUTION

Hottentots Holland Mis
(WC)
Cape Penmsula (WC)

Cape Penmnsula (WC)
widespread in WO

Palmiet River (WC)

Storms River (E.C)
Ceres region (WC)
Peninsula and Hangklip
(W)

Hermanus region (WC)
Hottentots Holland Mits
(WQO)

widespread in WC

Ceres, (W)

Tulbagh- Paarl (WC)
Hermanus Bredasdorp
(WC)

or

REFERENCE
Stewart & Gniffiths (1995)

Stewant & Gniffiths (1992¢, 1995)

Stewant & Griffiths (19924, 1995)
Gnffiths (1981), Stewart & Gnilliths
(199%)

Stewart ¢f @l (1994), Stewant & Griffiths
(199%)

Stewart & Griffiths (1995)

Stewan & Griffiths (1992¢, 1995)
Stewart & Gniffiths (1992¢, 1995)

Stewart & Gnffiths (19924, 1995)
Stewant & Griffiths (1995)

Stewart ef ol (1994), Stewan & Griffiths
(1595)

Grifliths & Stewart (1996)

Stewant & Grfliths (19924, 1995)
Stewan & Griffiths (1992¢.1995)

KEY: KZ-N = KwaZula Natal, NW = North Western Province, SWC = South Western Cape, MPL =~ Mpumalanga, WC = Western Cape



SPECIES LIST OF SOUTHERN AFRICAN FRESHWATER AMPHIPODA (cont )

REFERENCE
Griffiths (1981)

Holsinger (1992)

Holsinger & Straskraba (1973)
Gnffiths (1991h)

Griffiths & Stewart (1996)
Holsanger & Straskraba (1971)
Holsinger & Straskraba (1973)

FAMILY SPECIES/AUTHORITY DISTRIBUTION

Stermophysingsdae  Stermophysunx alca Griffiths, 1981 Caves, Makapansgaut (NFP)
SMernophysine basilobata Gnithiths, 1991 Caves, Kuruman arca (N. Cape) Ginfliths (1991)
Stermophiysine caleeola Holsinger, 1992 Caves (NP, MPL)
Stermophysinx filaris Holsinger & Straskraba, 1973 Caves & Springs (NP, MPL)
Stermophyring hibernica Gnffiths, 1991 Cave. Central Namibia
Sternophysiny megachelies Griffiths & Stewant, 1996 Cave, Kuruman (N. Cape)
Sternophysing robertsi (Mcthuen, 1911) Caves, Makapansgat (NF)
Sternophysiny ransvaalensis Holsmger & Straskraba Springs (KZ-N, MPL. W()
1973

KEY: KZ-N = KwaZulu-Natal, NW =~ Nogth Western Provance, SWO = South Western Cape. MPL = Mpumalanga, W(

Western Cape -
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CHAPTER 3

ISOPODA

by

B. Kensley

The Isopoda form a group of crustaceans of which over 10 000 species
have been described, with many new species constantly being discovered
Although primarily aquatic in habitat, one suborder, the Oniscidea, has
invaded the terrestrial world with greater success than any other group of
crustaceans. The other eight suborders have exploited aquatic habitats, pri-
marily in the marine environment, and can be found from the upper inter-
tidal zone to the abyss of the oceans. Whereas the majority of species are
benthic dwellers, many species have adapted 10 highly specialized envi-
ronmental niches, and accordingly display great morphological specializa-
tion. There are active predators, swarming scavengers, and parasites or
micro-predators of fishes among the Flabellifera. The Limnoriidae burrow
into wood, frequently wooden piers, where they can do considerable dam-
age. The Gnathiidea are often commensals of sponges. One suborder, the
Epicaridea, is entirely parasitic on other crustaceans.

Being peracaridans, the isopods bear their eggs in a marsupium formed
by a variable number of ventral plates or oostegites of the perconites.
Transfer of spermatophores is usually accomplished with the aid of a
copulatory stylet on the endopod of the second pleopods of males. The
first and second pleopods are adapted for this purpose in the Oniscidea
There is direct development of the egg into a manca — which resembles
the adult but lacks the seventh pereonite and leg — in all groups except
the parasitic Epicaridea. In the latter a dramatic metamorphosis includes a
pelagic epicaridium stage.

Although primarily marine, some members of most of the suborders
have entered freshwater environments. Some of these, like the phreatocoi-
deans (which are exclusively freshwater), and certain Asellota and
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Microcerberidea, have long evolutionary histonies in these environments.
Others show indications of geologically far more recent invasions via estu-
aries, coastal lagoons, anchialine cave systems, and ground water,

The southemn African freshwater isopod fauna has representatives of
both of these groups. Among the forms with long histories in fresh water
are the asellote genera Namibianira, Protojanira and Protojaniroides, the
microcerberideans Afrocerberus and Protocerberus, and all the phreato-
coideans. More recent invaders are the flabelliferan, Psewdosphaeroma,
the anthuridean, Cvarhera, and the asellote, Uromunna.

Morphological features of the Isopoda (Figs 3.1A, 3.3A, 3.8)

Body usually dorso-ventrally depressed, occasionally subcylindrical,
rarely bilaterally compressed. Carapace lacking. First thoracic segment
fused with head. Antennules and antennae uniramous (scale on antenna in
some asellotes may represent rudimentary second ramus). Eves present or
absent; if present, sessile (eyes on non-mobile stalks in some asellotes).
Mouthparts consisting of one pair of mandibles, two pairs of maxillae, one
pair of maxillipeds (first thoracic or pereonal appendages). Mandible usu-
ally having palp of one to three articles; incisor, lacinia mobilis, and molar
usually present: lacinia mobilis often differing on left and right sides;
molar variable. Maxilliped usually having palp of no more than
five articles; lamellar endite often carrying coupling hooks; epipod lamel-
lar. Pereonites usually separate, but perconite | sometimes fused with
head. Percopods (thoracic legs) consisting of seven articles: |—coxa,
2—basis, 3—ischium, 4-—merus, S—carpus, 6—propodus, 7—dactylus.
Coxae of pereopods variously fused with, and forming expanded lateral
processes (coxal plates) of, pereonites. Pereopod | forming additional
mouthpart appendage (pylopod) only in suborder Gnathiidea. Percopods
generally similar, ambulatory: percopods 1-3 secondarily variously modi-
fied, becoming subchelate or prehensile. Pereopod 7 occasionally not
developed (neotenous condition). In gnathiideans, second thoracic append-
age a maxillipedal cheliped, last thoracic appendage missing. Thoracic
brood pouch or marsupium of female formed by varying number of ooste-
gites attached ventrally to percopods; eggs held in antenior or posterior
pockets or in internal pouches in some sphacromatids. Abdomen (pleon)
consisting of six free or variously fused pleonites, plus telson; if one or
more pleonites fused with telson, resulting structure referred to as pleotel-
son. Pleopods (appendages of pleonites) on pleonites 15 biramous, lamel-
lar, primarily for respiration; anterior pleopods occasionally forming
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operculum over remaining pleopods. Pleopod 2 in male (additionally pleo-
pod 1 in some Oniscidea) with inner ramus (endopod) bearing copulatory
stylet. One pair of uropods on pleonite 6, sometimes forming tailfan
together with telson: uropods forming operculum over ventral pleon in
suborder Valvifera and in some oniscideans. Young leave brood pouch as
manca, resembling adult but lacking pereopod 7.

KEY TO THE SUBORDERS OF ISOPODA

1. Parasitic on crustaceans; body of female nearly always asymmetrical .. :
.- EPIC \RII)I:A'

- Frcc-lwmb or pansmc on ﬁshcs bo-d) of fcmalc bilaterally symmetrical or,

if parasitic, female somewhat distorted . T A

L]

Body more or less bilaterally compressed (Fig. 3.7) . PHREATOICIDEA (p 68)
Body more or less dorsoventrally deprtssed (Flgs 3.2, 3.3, 3.5) or subcylindri-

cal (Figs 3.1,34) .o . 3
3. Having six pereonites and five pairs of pereopods..................... GNATHIIDEA®
~ Having seven pereonites and six or seven pairs of percopods (Fig. 3.1) ... 4
4. Body usually more than six times longer than wide, subcylindnical; uropods

never operculiform (Figs 3.1, 3.5).. = .-

Body usually less than six times longcr lhan vudc usuall\ dorso\cnuall\

depressed (Figs 3.2, 3.3, 3.4), if subcvlindrical, uropods operculiform .. 6
5. Uropodal exopod often folding dorsally over plcolclson (Fig. 3.5), rarely

interstitial forms ... CANTHURIDEA (p 63)

- Uropods lcrmmal(l-'n;, 3. l) mmmc mlcmmal fonns
LSRN . .MICROCERBERIDEA (p 53)

6. Antennules minute; terrestrial forms, pleopods ha\'mg respiratory trachea .
. ONISCIDEA®

Anlcmulcs mclx mmutc aqmtlc fonns pleopods never tracheate -
7. Uropods ventral, operculiform, covenng pleopods ..................... VALVIFERA*
- Uropods never operculiform over pleopods oo 8
8. Uropods usually lateral or ventrolateral, forming tailfan with pleotelson (Fig.
3.6); pleopods | and 2 rarely operculiform ... ~FLABELLIFERA (p 64)
~  Uropods usually terminal or subterminal (Fug 1 ’n pleop(xb 1and 2 vanously
operculiform ... ..o i ASELLOTA (p 56)

*—Not represented in southemn African freshwater fauna.

A few exceptional epicarideans have been recorded from fresh water;
although primarily terrestrial, a few oniscideans have returned to freshwa-
ter habitats as well as to the marine intertidal: one species of valviferan
has been recorded from fresh water; the gnathiideans are exclusively
marine.
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Suborder MICROCERBERIDEA
Family Microcerberidae

The microcerberideans are almost without exception interstitial forms,
and have been collected from marine sediments, upper beach sediments,
and many phreatic habitats. Part of their success in the invasion of such
habitats lies in their tolerance of eurvhaline and eurythermal conditions.
These minute forms are thought to feed on suspended organic material in
the interstitial water. Reproduction also shows adaptation to the interstitial
habitat which, combined with the very small size, dictates only one or two
eggs or larvae in the female marsupium (brood pouch). All forms lack
eves. Only three genera, representing four species (two undetermined),
have been recorded from southerm Africa. Undoubtedly, many forms
remain to be discovered. Their small size makes them difficult to dissect
For further information, the reader is referred to such works as Coineau
(1971, 1986).

KEY TO THE SOUTHERN AFRICAN SPECIES

1. Uropods uniramous ... Microcerberus sp. (Fig. 3.1B)
Uropods longer than last pleonite ...

- I’rolo..crberus nhmnkﬂ krwgen(hg 3 IL)
llropods \hoﬂef dnnpleou:lson segment ... Afrocerberus letabai (Fig. 3.1A)

o

Afrocerberus letabai Wigele, 1983
Fig. 3.1A

Characteristic features

Ovigerous female 1.9 mm total length. Body elongate, cylindrical.
Percopod | subchelate, propodus inflated. Percopods 2-7 ambulatory, dac-
tyli biunguiculate. Pleon consisting of two relatively elongate pleonites
plus pleotelson. Pleopods | and 2 lacking Uropodal sympod half length of
endopod; exopod tiny.
Records

Riverbed sediments, 1.1 m depth, Letaba River, Kruger National Park
(Mpumalanga).

Remarks
This genus and species is known from a single specimen.
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Microcerberus sp.
Fig. 3.1B

Characteristic features

Adults under 2.0 mm twotal length. Body elongate, cylindncal. Percopod |
subchelate, propodus inflated. Pereopods 2-7 ambulatory, basis having
spinose process at midlength, dactyli biunguiculate. Pleon consisting of
two segments, anterior usually shorter than posterior, plus relatively elon-
gate pleotelson. Uropod uniramous.

Records

Coincau (1986) recorded two unspecified Microcerberus specimens
from 'interstitial beach sands in South Africa and Namibia' (no further
details of localities were given). As species of this genus have been
recorded from marine sediments as well as stenohaline and freshwater
habitats, a freshwater record from South Africa would not be unexpected.

Protocerberus schminkei kruegeri Wiagele, 1983
Fig. 3.1C

Characteristic features

Adult 1.2 mm total length. Body clongate, cylindrical. Pereopod 1 sub-
chelate, inflated. Pereopods 2-7 ambulatory, dactyli biunguiculate. Pleon
consisting of two subequal segments plus pleotelson. Pleopod | absent.
Uropod clongate, endopod subequal to sympod in length, exopod about
one-third length of endopod.

Records
Riverbed sediments, 1.3 m depth, Olifants River, Kruger National Park
(Mpumalanga).

Remarks

Protocerberus schminker kruegeri is distinguished from the nominate
subspecies P. s schminkei Wigele, 1983 (from the Mwanza River,
Malawi) by subtle differences in the spination of the mouthparts and

pereopod 1.




Chapter 3: lsopoda 33

antennule
antenna
pe."
'7; pereopod |
On-“: ~
' ’ )
- - ¥
. q -
perooniic o bl %
-V S
AN -
2 WY dactylu
- b da
“ } with twi
ot - claws
Al v .
w2
|
-’
) percopod 7
perevnnie X
o
/!
» .
pleosntc |
pleoane 3
pleopod 4
A 4 plocacison
3 ;. l{.
. N

biramous

|
uraopod

sympod
of wropod

owpod

endopod

wam

R < -
propodus of j 2.8
peresopod |
> | \
~
P
g Mo
- » ’ -
7 -
- F | -
N
¥ ‘4
URATAIOUS g
uropod
. - >4 b4

.

"i ~/ B 1 1

A AN
N
1>
A4
{ DNt
Ad 4
.
'
W .
.
.
[ s
"
j*
-
'
o
o e

Fig. 3.1, A, Afrocerberus letabar, doesal view plopod 4 shown projecting bencath pleotelson
B, Microcerberus sp . dorsal view C. Provocerberas schwnber bruegers, dorsal view  ploopod 4

shown peojecting ventrally on night side (Figs A and C adapted from Wagele 1983)




56 Freshwater Invertebrate Guide 4: Crustacea 11

Suborder ASELLOTA
Family Protojaniridae

I'he protojaninds are generally superficially similar, lacking eves, hav-
ing an ¢elongate body form — with six free pereonites — and a pleon con-
sisting of a single free pleonite plus pleotelson, with terminal or subtermi-
nal projecting uropods. The animals live in the organically-rich bottom
mud of mountain and cave streams. Examination of gut contents reveals
minute organic particles and diatom tests, suggesting that they are detni-
tivores. Nothing is known of the reproduction of the group. The taxonomy
and relationships of the protojarinid and janiroid asellotes is unsettled, and
reassignment of families and genera can be expected.

KEY TO SOUTHERN AFRICAN GENERA OF PROTOJANIRIDAE

-

1. Percopod | ambulatory (Fig. 3.3C, D) ... 2

Pereopod | subchelate (Fig. 3.3F) . Protojaniroides
2. Mandibular molar cylindrical, distally truncate (Fig. 3.38) Protojanira
Mandibular molar conical, distally subacute (Fig. 3.2G) ............. Namubiantra

Namibianira Kensley, 1995

KEY TO THE SOUTHERN AFRICAN SPECIES OF NAMIBIANIRA

1. Female marginal opercular setae fewer than ten per side (Fig. 3.21)
N arnhemensis

~

Female marginal opercular setae more than ten per side 2

2. Female marginal opercular setae fewer than 18 per side (Fig 3 2B); mandibular

palp article 2 with nine spines............... N dracohalitus
Female marginal opercular setae more than I8 per side, mandibular palp
article 2 with five or eight spines.......... e s

3. Female marginal opercular setae 20-22 per side (Fig. 3.2F); 7-12 antennular
E g

articles .......... i N argamasensis
Female marginal upgrml.n' setae "b ‘0 per mh ohw 3.20D) 22-24 antennular
articles —_— V. ackabensis

Nambianira aigamasensis Kensley, 1995
Fig 32E-G
Characteristic features

Female 3.0 .v.() mm total length. Antennule consisting of 7-12 articles
Mandibular palp, article 2 bearing five spines, article 3 with nine to
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ten spines. Ratio of pleotelsonic length/width 094, Female pleopod 2
operculum bearing 20-22 marginal setae per side.

Records
Aigamas Cave, Otavi District, Namibia.

Namibianira atkabensis Kensley, 1995
Fig. 3.2C-D

Characteristic features

Female 4.2-4.9 mm total length; male 3.9-4.4 mm total length. Anten-
nule consisting of 22-24 articles. Mandibular palp article 2 bearing eight
spines, article 3 with 15 spines. Ratio of pleotelsonic length/width 1.15.
Female pleopod 2 operculum bearing 2629 marginal setae per side.

Records
Aikab Hemicenote, Etosha National Park, Namibia.

Namibianira arnhemensis Kensley, 1995
Fig. 3.2H-1

Characteristic features

Female 2.1 2.9 mm total length: male 1.8-2.0 mm total length. /Anten-
nule consisting of eight articles. Mandibular palp article 2 bearin: four
spines, article 3 with 10-12 spines. Ratio of pleotelsonic length width
1.14-1.18. Female pleopod 2 operculum bearing eight marginal setie per
side.

Records
Armhem Cave, Windhoek District, Namibia,

Namibianira dracohalitus Kensley, 1995
Fig.3.2A-B

Characteristic features

Female 5.0 mm total length. Antennule consisting of 12-15 articles
Mandibular palp article 2 bearing nine spines, article 3 with 15 spines.
Ratio of pleotelsonic length/width 0.91. Female pleopod 2 oper:ulum
bearing 18 marginal setae per side.

Records
Dragon's Breath Cave, Grootfontein District, Namibia.
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Protojanira Bamard, 1927

KEY TO SOUTHERN AFRICAN SPECIES OF PROTOJANIRA

1. Uropodal rami distinctly uncqual in length (Fig. 3.3A)........ . P leleupt

Uropodal rami subequal in length (Fig. 3.3E) oo P, prenticer
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Protojanira leleupi Gnindley, 1963
Fig. 3.3A-C

Characteristic features

Ovigerous female 2.8 mm total length, with about 12 eggs in narsu-
pium. Body with scattered integumental setae. Antennular flagell im of
four articles. Antennal peduncle having small lateral scale. Pereopod |,
propodus roughly rectangular, not expanded. dactylus having large termi-
nal spine or unguis plus two smaller accessory spines. Uropodal enJopod
longer than sympod, exopod about two-thirds length of endopod

Records

Pools in Boomslang and Tartarus Caves, Kalk Bay Mountains, Cape
Peninsula (Western Cape). In summer, these pools are reduced 1o a depth
of less than two inches (50 mm), with the fine ooze-like black mud n the
bottom inhabited by copepods (Paracyclops chiltoni), as well as nema-
todes, My larvae, and oligochaetes. The isopods can be seen walking on
the surface of the mud

Protojanira prenticei Bamard, 1927
Fig. 3.3D-E

Characteristic features

Ovigerous female 2.5 mm total length, with about six eggs in marsu-
pium. Body with scattered integumental setae. Antennular flagellum of six
articles. Antennal peduncle having small lateral scale. Percopod |, propo-
dus roughly rectangular, not expanded; dactylus having large te minal
spine plus two subterminal accessory spines. Uropodal endopod longer
than sympod, exopod subequal in length to endopod.

Records
Stream in the Kogelberg, Hottentots Holland Mountains (Western

Cape)
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Protojaniroides Fresi, ldato & Scipione, 1980
KEY TO SOUTH AFRICAN SPECIES OF PROTOJANIROIDES

I.  Antennular flagellum of about cight articles; antennal flagellum of about 65

- Antennular flagellum of about |2 articles. antennal flagellum of about 18 24
T R O T S S DRy L[ T

Protojamiroides ficki (Chappuis & Delamare, 1957)
Fig. 3.3F

Characteristic features

Male and female 5.0 mm total length. Pereopod 1 subchelate, propodus
expanded. with row of spines on cutting edge, dactylus with row of tiny
spines on posterior margin. Operculum (pleopod 2) of female having two
pairs of low rounded lobes on distal margin.

Records
Under stones in a freshwater spring near Kaapsehoop (Drakensberg
Mountains, Mpumalanga) at an clevation of 1500 m

Protojaniroides perbrincki (Barnard, 1955)

Characteristic features

Male and female 4.0 mm total length. Pereopod | subchelate, propodus
expanded, with dense row of short spines on cutting edge, dactylus with
row of tiny spines on posterior margin. Operculum (pleopod 2) in female
subcircular to ovate, distal margin undulate.

Records
Tugela River system, 6 000 ft (I 88 m), KwaZulu-Natal; Hluhluwe
Game Reserve, KwaZulu-Natal

Superfamily JANIROIDEA
Family Munnidac
Uromunna sheltoni (Kensley, 1977)
Fig. 34
Characteristic features
Male 1.2 mm, ovigerous female 1.6 mm total length. Antennule having

single terminal aesthetasc. Mandible lacking palp; incisor of four cusps,
spine-row of three or four spines: molar stout, distally truncate. Pereon
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dorsally lacking setac. Percopod 1 in both sexes similar, shorter tha) fol-
lowing pereopods, with propodus ovate. Percopods 2-7 clongate-slender,
with sensory spines on posterior surface of propodi and carpi. Operculum
of female (pleopod 2) roughly hexagonal, distal margin short. truncate
Pleopods | and 2 in male forming operculum over pleopods 3-5.

Records

Sandvler Estuary, False Bay, Western Cape, on Ruppia weed in vater
of 9%, salinity; Kosi Lake complex (Kwa-Zulu Natal), on Potamo zeton
weed: Lake Sibaya (KwaZulu-Natal) on submerged vegetation

Remarks

In the various studies on the coastal lakes of KwaZulu-Natal, this spe-
cies was erroncously referred to as Paramunna laevifrons Stebbing, ¢ spe-
cies originally described from 75 m off East London. Described from
Sandvlei Estuary (where it was extremely abundant) this specizs is

adapted to conditions of reduced salinity. Ovigerous females have heen

e ———
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taken in water of 9%, salinity

The genus Uromunna has a world-wide distribution (Poore 1984), with
some species being shallow-water marine inhabitants, others being
adapted to curyhaline conditions

Suborder ANTHURIDEA

I'he anthuridean isopods have been divided into four families: the
Antheluridae, Anthuridae, Hyssuridac and Paranthuridac. All species char-
acteristically have a slender and elongate, often worm-like, body form. All
have lost the second maxilla in the mouthparts. The pleonites may be large
and free, short and free, or short and fused. The telson which, with the
uropods often forms a sclerotized cup-like structure, may lack statocysts,
or have a single median one basally, or a basal pair. Many species are pro-
togynous hermaphrodites, with some ovigerous females in the population
becoming pre-males and then males via a series of moults. Males are char-
acterized by the possession of larger eyes than females, increased numbers
of articles in the flagellum of the antennule, and increased numbers of acs-
thetascs on these articles. Most anthurideans are benthic dwellers, where
they are detritivores, but some species prey on tube-dwelling polychaete
worms, whereas the paranthunds, with their piercing mouthparts, are
thought to feed on algal saps or on soft-bodied invertebrates. The greatest
diversity of species is found in and around the many cryptic habitats of
coral reefs.

Family Anthuridae

The anthurids are characterized by having the first percopod subche-
late, with the propodus expanded or inflated and the dactylus folding
against its palmar surface. The pleonites are short and fused, often with
the fused segments indicated by lateral slits. The exopod of the first pleo-
pod is operculiform and covers the rest of the pleopods. The telson pos-
sesses two basal statocysts that open to the exterior via narrow slits on the
dorsal surface. Many species are protogynous hermaphrodites with
females outnumbering males in the population. Primary males, which
develop directly from the egg, have been recorded for a few species. The
anthurids are almost exclusively benthic animals. With their mouthparts
adapted for cutting and tearing, they feed on organic detritus in the cryptic
niches they inhabit. The genus Cyathura has a worldwide temperate/
tropical distribution, and is often found in coral reefs, but has also suc-
cessfully invaded estuaries and freshwater cave systems.
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Cyathura estuaria Barnard, 1914
Fig. 3.5

Characteristic features

Female 27.5 mm total length. Body clongate, cylindrical, about eight
times longer than greatest width. Head with small dorsolateral eyes: low,
rounded rostrum. Maxilliped consisting of four articles (including basal
article fused to cephalon). endite lacking. Percopod | subchelate, with
propodus inflated; pereopods 2-7 ambulatory. Pleon consisting of an erior
five fused pleonites (fusion lines being indicated by faint lateral grocves),
plus pleonite 6 fused with telson: telson roughly parallel-sided for an erior
three-fourths, then tapering to rounded apex: two basal statocysts indi-
cated by obligue dorsal slits.

Records

Langebaan Lagoon (WC); east coast estuaries and coastal lakes from
Knysna Lagoon (WC) to KwaZulu-Natal and Mozambique, including the
Swartkops Estuary, Buffalo River Estuary (EC) and St Lucia Estuary,
Lake Sibava, and Lake Msingazi (KZ-N).

Remarks

This species has been taken from muds, often in Zostera beds, in salini-
ties ranging from 0-35%.. In many genera of the Anthuridea, including
Cyathura, protogynous hermaphroditism occurs. Once the ovig:rous
female has released the manca from the brood pouch, she moults 01¢ or
more times, to become first a premale, and then a sexually mature nale
The male is characterized by the possession of an increased number of
articles and sensory aesthetascs on the antennular flagellum, and often by
an increase in spination of the subchelate pereopod 1. As a result o " this
phenomenon, there are usually many more immature and mature ferales
than pre-males and males in any population. The male of Cvarhnra estuaria
has yet to be recorded.

Suborder FLABELLIFERA
Family Sphaeromatidae

The Sphaeromatidae includes all those forms capable of enrolling into
a ball (conglobating) or folding in half transversely. Most have bodie: that
are strongly domed dorsally. The pleon consists of five partially or com-
pletely fused pleonites plus the pleotelson. In addition to the brood pouch
or marsupium formed by oostegites, sphacromatids may also have anterior
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or posterior sternal pockets, and invaginated internal pouches as part of
the brood apparatus. There is often a marked sexual dimorphism i1 the
structure of the pleon and telson, with the male being more ornamented,
incised, or spinose than the female. The mouthparts of ovigerous fernales
are often reduced and non-functional. The respiratory pleopods are tcked
into the domed pleotelson, with the fourth and fifth pairs consisting cither
of two unpleated plates, or of one unpleated and one pleated plate, or with
both rami pleated.

Most species are shallow marine dwellers, being detritivores and
micrograzers in scagrass beds, on algal wrfs and clumps, or on microbal
films on submerged rocks. A few species are commensal in sponges, «r are
associated with molluscs. Species of the genus Sphaeroma are capatle of
burrowing into wood, including the growing tips of mangrove prop 100ts.
In the latter case, this burrowing activity causes the root to divide, thoreby
increasing the number of prop roots that ultimately stabilize the mang rove
plant.

'Pseudosphaeroma’ barnardi Monod, 1931
Fig. 3.6

Characteristic features

Male 7.0 mm, ovigerous female 5.0-5.5 mm total length. Body strcngly
depressed, about 1.6 times longer than wide: capable of folding t-ans-
versely in half ventrally. Plate-like and inverted V-shaped epistome api-
cally subacute, fused posteriorly with clypeus and labrum (upper lip).
Ovigerous female with mouthparts as in male. Two pairs of ocostegis on
pereonites 3-4, oostegites not reaching, or overlapping in, midline; eggs
held in four pairs of internal pouches on pereonites 2-5. PleotcIson
broadly triangular, apically rounded. Pleopods 4 and 5 with endopods hav-
ing broad transverse branchial pleats. Uropodal sympod and endopod
fused, not quite reaching apex of pleotelson; exopod short, ovate, articu-
lating laterally on fused exopod and sympod.

Records

Western Cape in the following localities: Stream at Hout Bay, Palmiet
River; stream at Hermanus; De Hoop Vlei, Bredasdorp: Storms Fiver
Mouth: Keurbooms River, Eiland Vliei, The Wilderness, Groenvler, upper
end of Knysna Estuary.
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Remarks

"Pseudosphaeroma’ barnardi would appear 1o be a brackish-water
species that is also to some degree tolerant of fresh water.

The generic name 'Pseudosphaeroma’ is given here in quotation
marks to signify an uncertain taxonomic position. True Psewdosphaeroma
possess three pairs of oostegites overlapping the midline in the ovigerous
female (Harrison 1984). Only three known genera of the sphacromatids
possess two pairs of non-overlapping oostegites, and all three are platy-
branchiate, i.e. lacking branchial pleats on both endopod and exopod of
pleopods 4 and 5, in contrast to P. harnardi which has hemibranchiate
pheopods 4 and S, ie. only the endopods have branchial pleats. 'Pseudosphaeromd
barnardi requires a new genus 10 accommodate it.




68 Freshwater Invertebrate Guade 4: Crustacea 111

Suborder PHREATOICIDEA

Characteristic features

Eyes sessile, compound, or lacking. Antennules and antennae unira-
mous. Palp usually present on mandible. Maxilliped (first perconal
appendage) well developed, incorporated into mouthparts. First pereopods
(sometimes referred to as gnathopods) subchelate, with propodus inflated.
Posterior three pairs of percopods directed posteriorly. Pereopodal coxae
not developed into plates. Brood pouch formed by thoracic oostegites.
Penes in male arising near base of seventh pereopods. Pleopod 2 in male,
endopod having moderately broad copulatory stylet. Pleopods natatory and
branchial in function. Uropods biramous. Telson fused with sixth pleonal
somite 10 form pleotelson.

The Phreatoicidea form a relatively ancient group, with a fossil racord
stretching back to the Palacozoic and Mesozoic. The group demonstrates
the evolution from marine ancestors, through brackish-water forms. into
fresh water, and the eventual invasion of groundwater habitats. The pre-
sent-day distribution of the group, typically Gondwanan, includes A istra-
lia, New Zealand, India, and South Africa. The surface-dwelling forms, a
few of which are blind, may be found in a vaniety of habitats: temporary
headwaters, swamps, superficial lacustrine sediments, on streamw and
swamp vegetation, or under stones in swiftly flowing streams. ~ hose
forms that have invaded subterrancan habitats are usually found in well
water, pumped up from boreholes, or in the waters of caves, These orms
are blind, white, and somewhat vermiform. About 50 species, arranged in
seven families, have been recorded.

The South African phreatoicideans were first reported by Barnard
(19144), who placed them in the Australian genus Phreatoicus, A that
time the group was poorly known, but with more collecting many more
forms have become known. Nicholls (1943a, 1943b) established a firm
taxonomic base for the suborder, and referred the South African species to
a new genus Mesamphisopus. Barmard eventually described three varieties
of the original Phreatoicus capensis (all reaching about 15 mm in total
length), from mountain arcas in the south-western Cape. Nicholls (1943a)
recognized two of these varieties as full species. The third variety was
described by Bamnard in 1940; Nicholls probably did not see this -efer-
ence. This variety is recognized as a full species here. Many questions still
remain concerning the evolutionary history, geographical distribution,
biology and ecology of the South African phreatoicideans, these bein;t sur-
face-dwelling forms showing no proclivity for entering the hypogean
world. Inter- and intraspecific variation have not been studied, an ess ntial
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requirement for an accurate interpretation of the distribution of the s:veral
currently accepted species. This is especially important given the very
subtle characters that separate these supposed species. There is a rea need
for more fieldwork, 1o establish the range of species both in geographical
areas and in terms of altitude. It is probable that considerable speciation
has taken place on the relatively isolated mountain peaks of the W :stern
Cape.

The southern African phreatoicideans appear 1o be able to witl stand
long dry periods. Barnard (1927: 154) observed this form of aestivation
both in laboratory animals and in the field.

Family Amphisopodidae
Mesamphisopus Nicholls, 1943a

KEY TO THE SOUTH AFRICAN SPECIES OF MESAMPHISOPUS
1. Pleotelson having pair of subapical dorsal spines (Fig. 38A E . G).........2
Pleotelson lacking pair of subapical dorsal spines (Fig. 3.8C). o v
R ———— —— M carensis

2. Cephalon and lateral pereon to some degree SEI0Se .. ..oooviviniciiicins cuie 3
~ Cephalon and lateral percon not SELOSE ........c.coovvvuineaceecnene. M. abbreviatus

3. Antennal peduncle sparsely setose; lateral pereon strongly setose .
- Antennal peduncle strongly sctose; lateral pereon sparsely sctose ... ...
o vresnnesns M. pemic latis

Mesamphisopus abbreviatus (Bamard, 1927)
Fig. 3.8A-B

Characteristic features

Percopod | with three stubby spines on cutting edge of propdus.
Spines on ventral margin of pleotelson slender. Cephalon and lueral
perconal segments lacking setae, or with very few short scattered :ctae
Female pleotelson and uropods with few clongate setac. Male pleot :lson
and uropods bearing dense elongate setae. Pleotelson with single pair of
short subapical dorsal spines.

Records
Northern slopes of Kogelberg, Hottentots Holland Mountains (Western
Cape).
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Mesamphisopus capensis (Barnard, 1914)
Figs 3.7, 3.8C-D

Characteristic features

Percopod | with four stubby spines on cutting edge of propodus. Pleo-
telson with three stout spines on ventrolateral margin, but lacking 1 sub-
apical dorsal pair. Cephalon and percon with scattered setac. Mid Jorsal
length of pleotelson subequal to greatest lateral width. Uropodal sympod
with mediodistal rounded lobe more pronounced and spinose than in other
three species.

Records
Reservoir on Table Mountain, 915 m, Cape Peninsula (Western Cape).

Mesamphisopus depressus (Bamard, 1927)
Fig. 3.8E-F

Characteristic features

Pereopod | with five stubby spines on cutting edge of propodus. Body,
and especially pereon, somewhat depressed; bearing moderately dense
setae, especially on lateral pereon. Pleotelson with middorsal length dis-
tinctly less than greatest lateral width; short subapical dorsal pair of spines
present,

Records
Steenbras Valley, Hottentots Holland Mountains ( Western Cape)

Mesamphisopus peniciliatus (Barard, 1940)
Fig. 3.8G, H

Characteristic features

Antennular and antennal peduncles strongly setose, more marled in
male. Cephalon and pereon lacking setae, but pleonal side-plates, ventral
margin of pleotelson, and uropods bearing elongate dense setae, espocially
marked in male. Middorsal length of pleotelson slightly less than greatest
lateral width; bearing pair of subapical dorsal spines. Pereopod |
(gnathopod) in male subcircular, with propodal palm subequal in ler gth to
hind margin, three stubby spines on cutting edge of propodus: palin dis-
tinctly longer than hind margin in female and juvenile

Records
Stream 18-21 m above sea-level, Hermanus (Western Cape)
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CHAPTER 4

SPELAEOGRIPHACEA

hy

B Kensley

The Spelacogriphacea are small (less than 10 mm in length), slender,
transparent inhabitants of groundwater in caves and aquifers. They are
thought to be detritivores, feeding on organic matter found in the ground-
water. From 1957 to 1987, only one living species was known, viz. Spel-
aeogriphus lepidops, from a freshwater stream in Bats Cave, Table Moun-
tain (Western Cape). A fossil form, Acadiocaris novascotica (Copeland,
1957) from marine Carboniferous sediments in Nova Scotia, Canada, was
assigned to the Spelacogriphacea by Schram (1974). A second living spe-
cies, Potiicoara brasiliensis Pires, 1987, from a cave in the state of Mato
Grosso do Sul, Brazil, was then added to the order in 1987. In 1998, as
further confirmation of the Gondwanan affinities of the order, a third liv-
ing species (Mangkurtu mityvula Poore & Humphreys, 1998) was described
from an aquifer in the Tertiary Dolomite of the Pilbara region of Western
Australia.

Little of the biology of Spelaeogriphus has been published. It is
assumed that the animal feeds on detnitus, as the gut, visible through the
almost transparent body, often appears dark and packed with tiny parti-
cles. Observation of live animals confirmed that the three anterior pereo-
podal exopods create a stream of water over the respiratory epipod of the
maxilliped and over the respiratory exopods of the posterior four pairs of
pereopods (Grindley & Hessler 1971). Grindley (1976) recorded that
copulation was observed, with the male clasping the female with the aid of
the antennular pads. Ovigerous females have been collected, with 10-12
eggs in the marsupium. Development of the egg is still undocumented.

Remarks
The presence of a lacinia mobilis in the mandible, and a ventral brood
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pouch formed by thoracic oostegites. place the Spelacogriphacea in the
much-disputed superorder Peracarida, along with the Isopoda,
Amphipoda, Tanaidacea, Mysidacea, Mictacea, and Cumacea (see Cordon
1960; Watling 1983) The real phylogenetic relationships within this
group remain the subject of heated discussion.

I'he Brazilian Poviicoara brasiliensis differs from S. lepidops in hav-
ing a shorter carapace; a non-sexually-dimorphic antennule, and artennal
scale as broad and as long as the peduncle article 3; a mandibular jalp of
three articles: a row of thick distal spines on the maxillipedal endite;
oostegites on pereopods 1-5; and a biramous pleopod 5

The Australian Mangkurtu mitvula has the following distinguishing
characteristics: a non-sexually dimorphic antennule; the antennal scale
shorter and narrower than peduncle article 3, a mandibular palp o " three
articles, maxillipedal palp articles 2 and 3 with few mesial setze, the
epipod short and digitiform, pleopods 1-5 present, and the endopocs with
a basal, laterally-directed lobe. Pleopod 2 in the male has a biart culate
endopod and a narrow exopod. The oostegites are unknown.

Order SPELAEOGRIPHACEA Gordon, 1957
Family Spelacogriphidae Gordon, 1957
Spelaeogriphus Gordon, 1957
Spelacogriphus lepidops Gordon, 1957
Fig. 4.1

Characteristic features

Male and female, total length up to 7.5 mm. Body elongate, slightly
depressed, entirely lacking pigmentation. Cephalothorax formed by fusion
of perconite | with cephalon. Percon consisting of seven free pereonites
Pleon consisting of six free pleonites. Freely articulating telson consisting
of single broad lobe bearing few setae on rounded posterior margin

Cephalothorax bearing anterior pair of flattened, ovate, ocular lobes
lacking in pigment or visual components; ocular lobes separated by
broadly triangular rostrum. One pair of sexually dimorphic antennules
consisting of peduncle of three articles, and two flagella; inner fla sellum
shightly longer than outer; peduncle article 2 in male having mesixdistal
lobe bearing conical papillae. One pair of antennae. consisting of peduncle
of four articles with articulating scale (exopod) distolaterally on aricle 2,
and elongate flagellum reaching posteriorly almost to the 6th pleonal
somite. Mandible having palp of one article, incisor of three 10 four cusps,
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lacinia mobilis, spine row of 16-20 spines, and stout molar. Maxilla  hav-
ing slender inner ramus bearing three terminal plumose papillae; outer
ramus broad, with 16 distal spines. Maxilla 2 having inner ramus narrower
than two lobes of outer ramus; latter broad, setose. Maxilliped Faving
broad endite, distally setose: palp of five articles, articles 2 and 3 broad,
setose on mesial margins: epipodite broad, cup-shaped, probably respira-
tory in function.

Short carapace present, partially covering second thoracic somite,
broadening ventrolaterally into ovate lobe on cach side, and obscuring
mouthparts in lateral view. Seven pairs of pereopods ambulatory; :oxae
distinct. Anterior three pairs of pereopods each having biarticulate ventila-
tory exopod. Posterior four pairs of pereopods each having simple ovate
respiratory exopod: exopods becoming smaller posteriorly. Brood pouch
formed by four pairs of oostegites on percopods 2-5 overlapping in mid-
line

Pleopod pairs 1-4 well developed, natatory, having broad proopod
linked to its opposite member by two mesiodistal retinaculae (coupling
hooks); endopod and exopod each consisting of single paddle-lik: and
setose article. Pleopod 5 reduced, of single article concealed by epuneron
of pleonite 5. Single pair of uropods, each consisting of sympod, endopod
of single article, exopod of two articles; all margins heavily sctose
spinose.

Records

Streams in Bat's Cave and several other caves on Table Moutain,
Western Cape.

Remarks

I'he presence of a lacinia mobilis in the mandible, and a ventral »rood
pouch formed by thoracic oostegites, place the Spelacogriphacea in the
much-disputed  superorder  Peracarida, along  with the Isopoda,
Amphipoda, Tanaidacea, Mysidacea, Mictacea, and Cumacea (see Gordon
1960; Watling 1983). The real phylogenetic relationships withir this
group remain the subject of heated discussion.
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CHAPTER 5

TANAIDACEA

bv

v

B Kensley

The order Tanaidacea of the superorder Peracarida contains about 400
species, some superficially similar to the isopods. Their fossil history goes
back to the Upper Permian. The great majority are marine in habit, and are
found from the intertidal to the abyss. Many live in various types of sedi-
ments, some forms are commensal with sponges; others inhabit tubes spun
from a mucous-like secretion into which faecal pellets or other detritns are
embedded; a few forms live in empty mollusc or foraminiferan shells,
rather like hermit crabs. A few species are estuarine in habit, and yet
fewer have been found in fresh water

Reproduction in some tanaidaceans shows a range of pathways ir volv-
ing hermaphroditism and protogyny. Males may develop from a reuter
stage after moulting (primary males), or females may moult after bro ding
to become males (secondary males). Females may thus be either pretogy-
nous hermaphrodites, or gonochoristic, i.e. not having the ability to change
to male.

The few South African freshwater tanaidacean species are ¢ early
derived from marine stock, indeed. Sinelobus stanfordi has been recorded
from fully marine to fully fresh water. Four species have been recorded
from the freshwater coastal lakes of the cast coast of South Africa: rvo of
these, in the genera Heterotanais and Leptochelia have not been identi-
fied and may represent undescribed species

Characteristic features

Body usually cylindrical, occasionally slightly to strongly dorso-
ventrally depressed. Cephalon fused with first and second theracic
(pereonal) segments, and covered by carapace. The inner lateral surface of
the carapace. along with maxillipedal epipods if present, functions as
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a respiratory organ. Six free pereonal segments present. Sixth pleonal seg-
ment fused with telson to form pleotelson. Eyes, when present, often on
ocular stalks. Antennules uni- or biramous. Antenna uni- or biramous.
Mandibular palp present or absent. First maxilla haung one or two
endites. Second maxilla present or reduced. One pair of maxillipeds
(thoracic appendages) forming part of mouthpart complex. Seven pairs of
legs of which first pair chelate, referred 10 as chelipeds, often much larger
in male than in female. Exopods occasionally present on cheliped and next
pair of appendages. Five pairs of biramous pleopods, number occasionally
reduced. Uropods slender, uni- or biramous. Genital aperture in males on
eighth thoracic segment opening on single or on pair of genital cones
The female carries eggs and later mancas in a marsupium formed by four
or fewer thoracic oostegites.

KEY TO THE SUBORDERS OF TANAIDACEA

1. Antennule having two flagella; antenna with scale-like exopod (Fig 5.1).

mandible with palp ... i Monokonophora
Antennule having single ﬂagellum antenna lackmg exopod (Fig. 5.2).
mandible lacking palp A S v DiKOnophora

Each of the suborders is represented by a single identified species of
freshwater tanaidacean in South Africa.
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Order TANAIDACEA
Suborder MONOKONOPHORA
Family Apseudidae
Halmyrapseudes digitalis (Brown, 1956)

Synonym: Apseudes digitalis Stebbing
Fig. 5.1

Characteristic features

Adult male 6.0 mm, ovigerous female 5.8 mm total length. Body :lon-
gate, cylindrical. Eyes absent. Rostrum bluntly triangular. Free poreon
segments subequal in length. Anterior five pleonites each with trans erse
row of plumose setae; pleotelson equal in length to posterior four
pleonites together. Longer antennular flagellum of about nine artcles;
shorter accessory flagellum of three or four articles. Antennal flagellum of
five articles. Cheliped in male robust, propodus expanded, with fixec fin-
ger having  setose lobe interior to apical claw; dactylus reaching well
beyond fixed propodal finger, with triangular tooth on inner margin near
articulation. Cheliped in female subequal to succeeding leg, projodal
finger acutely triangular, dactylus just overreaching propodus. Uropod
biramous, endopod with 13-20 articles, shorter exopod of three articles.

Records
East coast river estuaries, including Mkomazi and Mzimkulu (KZ -N),
Mbashe and Mzimvubu { Transkei) and Lake Sibaya (KZ-N)

Remarks

Boltt (1969) recorded densities of 100 to 1500 animals of # digitalis
per 0.0225 m* in depths of 20-40 m, on sandy substrata in Lake Sitaya,
with lower densities at shallower depths. Although no ecological role was
assigned 1o this species, it is probably one of the more important f lter-
feeding detritivores in the coastal lake systems.
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Suborder DIKONOPHORA
Family Tanaidae
Sinelobus stanfordi (Richardson, 1901)
Synonym: Tanais philetaerus Stebbing
Fig. 5.2

Characteristic features

Adult male 3.6 mm, ovigerous female 4.0 mm, total length. Body clon-
gate, cylindrical. Eyes well pigmented, on short ocular lobes. Rostrum
low, convex. First two free perconites shorter than succeeding somites:
pereonites 5-7 somewhat broader than long, subequal. Pleonites decreas-
ing in length posteriorly: pleonites 1 and 2 each with distinctive pair of
dense setal combs dorsally; pleotelson semicircular in outline.  Antennu-
lar flagellum of single article bearing three aesthetascs in male, two in
female. Antennal flagellum of single short article. Cheliped in male
robust, propodus somewhat expanded, fixed propodal finger distally trun-
cate, large gape between fixed finger and dactylus; latter strongly curved
Cheliped in female less robust than in male, with almost no gape between
fingers.

Uropod uniramous, consisting of short sympod plus ramus of three
poorly defined articles.

Records
Lake Nhlange, Kosi Lake complex (KZ-N). Lake Mpungwana (KZ-N),
Saldanha Bay (WC).

Remarks

Originally referred to as Tanais philetaerus Stebbing in the South Afri-
can literature, S stanfordi has been shown to be a widely distributed spe-
cies (Sieg 1980). It has been recorded from the southern United States, the
Caribbean, Atlantic South America, California, the Galapagos, Pacific
Central and South America, Polynesia, New Zealand, Australia, Japan,
India, Sri Lanka, and the Red Sea. The species enters river mouths in Bra-
zil and Argentina, and has also been taken from freshwater lakes in the
Kuril Islands (Japan).

In South Africa, S stanfordi has been taken from fully marine habitats,
estuaries, and coastal lagoons and lakes. Brown (1957) reported this spe-
cies as being commensal in the sponge Hymeniacidon perievis from Sal-
danha Bay.
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CHAPTER 6

DECAPODA

by
R C Hart B. A Stewart & I B. Bickerton

The Crustacea, traditionally classified as a sub-group (Sub-phylum,
Class or Super-class) of the Phylum Arthropoda (Bowman & Abele 1982),
is now recognized by some systematists as a unique phylum (e.g. Schram
1986). In common with other arthropods, crustaceans are bilaterally sym-
metrical animals, with metamerically segmented bodies bearing jointed
limbs on some or all body segments, encased in a cuticular exoskeleton,
and accordingly requiring successive moults to develop and/or grow. In
general, crustaceans are primarily aquatic and mostly marine animals,
numbering more than 40 000 species globally. While proportionately few
of these species are true freshwater forms, they nonetheless contribute sig-
nificantly to the freshwater fauna.

The Decapoda (literally, ten-footed animals) comprises a major group
in the Class Malacostraca within the Crustacea. Worldwide, about 10 000
species of decapods are known, which thus comprise a quarter of the recent
(i.c. extant) Crustacea (Bowman & Abele 1982; Abele 1982). Decapods are
generally macroscopic animals that show their greatest species diversity in
tropical and subtropical waters.

The bulk of the group is marine, but some 10% of the Decapoda arc
freshwater forms, of which three categories are recognized: primary, sec-
ondary and peripheral. No primary freshwater decapods (species that
evolved in freshwater) are known from southern Africa. The true freshwa
ter crabs of this region are considered 1o be secondarily freshwater forms
whose marine ancestors independently invaded and colonized fresh
waters, leaving no residual marine relatives. The freshwater shrimps and
prawns are classified as peripheral freshwater forms whose ancestors
invaded continental waters, but which retain marine representatives
(Bandrescu 1990). Some 24 indigenous species of freshwater decapods
exist in South Africa, comprising at least 14 species of cand shoimp or
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prawn, and some 12 species of crab. These numbers increase somev-hat by
inclusion of estuarine ‘relicts’, which occur in freshwater coastal kikes of
the region, and further slight increases in species richness are liely to
arise with wider collection and improved taxonomic knowledge.

GENERAL MORPHOLOGY

Decapods are generally macroscopic arthropods bearing five pairs of
pereiopods (ppdl-ppdS) or walking legs attached to the familia® body
form of a crab, shrimp, or prawn. The head bears stalked eyves and,
uniquely characteristic of all crustaceans, two pairs of generally sensory
feelers or antennae — the antennules (A1) and antennae (A2) respectively.
The thorax is encased in a carapace (‘shell’), which also envelops the head;
the terminal abdomen is either elongate, as in shrimps and prawns (Fig.
6.1A), or reduced, recurved and inconspicuous, as in crabs (Fig. o. 1B).
I'he entire body and all appendages are encased in a firm or rigid ¢ ilcare-
ous or calcium-containing exoskeleton which is shed periodically during
the process of moulting. Concentrations of calcium dissolved in the me-
dium in which they live may accordingly influence the distribution and
occurrence of certain decapods in freshwater.

Decapods uniformly possess six pairs of feeding and accessory freding
appendages. In sequence posteriorly from the mandibles (Md), which
bound the mouth, are two pairs of maxillac (Mx1 and Mx2), which are
head appendages, and three pairs of maxillipeds (Mxpl1-Mxp3), which
derive from the anterior thoracic segments. The functional fusion of head
and thoracic segments gives rise to the so-called cephalothorax, which is
covered by the carapace. The five pairs of thoracic pereiopods, to which
decapods owe their name, follow the third maxillipeds posteriorl:. The
first five segments of the six-segmented abdomen bear paired swim nerets
or pleopods which are used for swimming and/or reproductively (egg-
carrying in females or sperm transfer by the first pleopod in males). Uro-
pods on the sixth segment function jointly with the terminal, unpair:d tel-
son as a powerful "tail-fan’ (see Fig. 6. 9B) with which lobsters, praw 1s and
shrimps execute strong backward escape movements. True crabs lack uro-
pods. Important morphological features of shrimps and prawns are illus-
trated in Figs 6.1A, 6.2, 6.3, 6.4 and 6.5, and of crabs in Fig. 6.1B.

A major phyletic revision of the Crustacea proposed by Schram (1986)
divides the Decapoda into five separate Orders, two of which encompass
the southem Alfrican freshwater forms. In the interests of simplic ty for
this chapter, however, we retain the familiar and ‘workable', if art:ficial,
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division between a) ‘large-tailed’ (Macrura) swimming. ‘natantian’ forms,
and b) ‘short-tailed’ (Brachyura) crawling, ‘reptantian’ forms,

BIOLOGY AND ECOLOGY

Habirat preferences

Decapods are generally restricted to permanent waters. While rives crabs
frequently move kilometres away from free water, they are generally
restricted to cool, moist locations, seldom far from a permanent water
source. Active dispersion overland s accomplished, especially under
moist conditions, by the physical transport of water in their gill chambers
to prevent desiccation of their respiratory gill surfaces, along with aater-
conservation strategies such as nocturnal activity patterns, and the ;etreat
into self-dug burrows that are cooler and moister than the ambient envi-
ronment. Shrimps and prawns lack this amphibious capability, anc have
no suitable means of locomotion over land. They are accordingly restricted to
‘permanent’ waters sufficiently deep for them to swim and crawl i, and
are limited in their capacity to disperse actively. Certain river prawr s that
occupy fresh water as adults show an obligate dependency upon saline
waters for the successful completion of their larval development. This
serves as an additional constraint on their ability to penetrate upstream in
nvers

Consequently, the number of species of freshwater decapods cn the
subcontinent broadly mirrors the meridional rainfall gradient, and de:lines
westwards. In the better-watered eastern regions, decapods are widespread
and frequently abundant, although cryptic, and thus not conspicuous
Rather fewer species exist in western regions

Feeding

Decapods are gencrally macrophagous, using their chelae (claws or
pincers) on limbs which bear them (chelipeds), 1o pick up or capture size-
able morsels of food. Most of the shrimp-like freshwater forms are, how-
ever, more correctly designated as being microphagous, and use their
chelipeds as delicate forceps to pick up small individual food items. In the
atyid shrimps, the chelae are modified either into ‘brush-chelae’, us:d 1o
scrape and brush small organisms and/or organic matter off’ subme rged
substrata, or as filtering fans. The actual feeding mechanisms may be
extremely complex, matching the structural complexity of their fecding
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appendages (Fryer 1960). The precise nature of the food varies widely
between representative taxa.

The truly freshwater river crabs appear to be highly opportunistic
scavengers upon animal remains, but may actually subsist largely upon
terrestrial vegetation collected during nocturnal forays away from water

Reproduction and development

Reproduction in the decapods is exclusively sexual, with no resting
stages evident in the life cycle. Sexes are distinguishable by the position
of the external reproductive opening: female and male gonopores open
medially on the coxae of the third and fifth perciopods, respectively,
These openings are obscure in small shrimps with lightly sclerotized exo-
skeletons. In such taxa, the presence or absence of the appendix masculina
(Fig. 6.5B & (), which develops on the second pleopod of males, 1s a use-
ful criterion for sexing adult specimens, but the process is absent in both
sexes of smaller juveniles. In crabs, the width of the abdomen is strongly
sexually dimorphic, being much narrower in males than in conspecific
females.

The underlying pattern of ontogenetic development incorporates vari-
ous larval stages such as the uniquely crustacean nauplius larva, along
with metanauplius and zoca larvac, which principally serve a dispersive
function in open marine environments. These stages are, however, strongly
suppressed or abbreviated in the development of freshwater inhabitants, being
passed in the egg stage. Thus obligate freshwater river crabs and atyid
shrimps hatch from the egg superficially resembling diminutive adults,
sometimes termed post-larvae. Conversely, the estuarine ‘relict’ crown
crab, Hymenosoma orbiculare, which exists in freshwater coastal lakes,
develops through zocal larval stages which are not morphologically com-
parable with the resulting adult crab. The degree of larval suppression
depends primarily on the magnitude of lipid reserves invested in the egg,
and is related to the degree of independence from water exhibited by the
VArious specics

Economic and ecological imporiance

In South Africa, indigenous freshwater decapods are commercially
insignificant as a food source for humans, although river crabs and larger
prawns are considered a delicacy by small sectors of the community.
River crabs play an absolutely pivotal dictary role for various small mam-
mals — water mongooses and otters in particular — as well as for some
herons and the giant Kingfisher. Surprisingly few indigenous fishes in

o
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southern Africa, with the partial exception of some Mormyridae, apoear to
rely extensively on freshwater shrimps as dietary constituents, al'hough
this is not the case in certain African great lakes, particularly Lake Victo-
ria. Ironically, atyid shrimps appear to be more important in the Jiet of
juvenile Nile crocodiles, and certain birds, including various herons, lake
terns, and perhaps also jacanas.

River crabs potentially exert a small but direct economic impact on
agriculture. They frequently burrow into stream banks, and similarly can
structurally weaken the earthen walled dams commonly used to construct
small farm impoundments.

Non-indigenous taxa

Several alien freshwater prawns and crayfishes — principally th: Lou-
isiana red crayfish (Procambarus clarkii) and certain Australian specics
(Cherax quadricarinatus, C'. temuimanus and some species in the C des ructor
complex) have been introduced into the region for aquaculture in recent
decades (de Moor & Bruton 1988, 1996; Copeland 1999). Both legal and
illegal importations are known. As these animals are capable of burrowing
or climbing barmers and moving considerable distances overland, the
probability of escapes from captivity is particularly high. Already one
population of P. clarkii has become established in the Crocodile River in
Mpumalanga (Schoonbee 1993). The inordinate disruption to the Lake
Naivasha ecosystem in Kenya by the purposeful release of this soecies
(Lowery & Mendes 1977) has apparently not cautioned against the intro-
duction of other freshwater prawns (Copeland 1999), despite the overv-helm-
ing contra-indications (Horwitz 1990).

I'he catadromous alien ‘freshwater’ prawn, Macrobrachium .osen-
bergii, is reputedly cultured in Lake Kariba in Zimbabwe (1. de Moor,
Albany Museum, pers. comm.). In view of its obligate dependency on
saline waters for breeding, M rosenbergii is unlikely to establist feral
populations in interior inland waters. It is, however, already well estab-
lished in the lower reaches of rivers such as the Pungwe in central
Mozambique, where it is exploited by restauranteurs (Bickerton, pers.
obs.). Species known to be exotic are excluded from the subscquent
accounts.
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KEY TO THE SOUTHERN AFRICAN FRESHWATER DECAPODS

Introductory comments

This key deals exclusively with indigenous forms likely to be encoun-
tered in rivers and other continental waters, as well as in the coastal lakes
and freshwater reaches of estuaries in the region. Known exotics, along
with estuarine forms encountered only very sporadically in the freshwater
reaches of estuaries, or in mangrove swamps, are specifically excluded
Atyoida serrata, a small shrimp recently discovered in South Africa, may
have reached our region from its native habitat by natural dispersion. It is
accordingly included to enhance recognition of expanding range distribu-
tions, and to assist in identifving future clandestine releases. Two species
of river prawn have been discovered too recently for inclusion in the key
They are Macrobrachium rosenbergii (possibly exotic), and M lar. from
the north-castern region of South Africa

The key to the species of Macrobrachium is based upon various length
ratios (¢/m, ¢/ch, ¢/p and p/d) of the carpus (c), merus (m), chela (ch),
palm (p) and anticulating dacty) (d) of the second pereiopod of adult males
(see Figs 6.5A, 6.7A) along with supplementary criteria. Adult males are
more easily, and more reliably, identified than females. Males are charac-
terized by genital openings on the coxae of the fifth pereiopods (cf. female
openings on ppd3), and an appendix masculina (Fig. 6.5B) on the second
pleopod. Note that specimens with a total body length of as little as 5070
mm can be adult males. The only species of Macrobrachium known from
the west coast 1s M. vollenhovenii (Fig 6.9C); this is not included in the
key.

Measurements of crabs referred to in the key and/or in later descrip-
tions of species are defined as follows:

carapace height is measured in the middle of the animal, 1.e. along the

median line half way along body length.

width of leg is measured half-way along the length of the leg
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KEY TO THE SOUTHERN AFRICAN FRESHWATER DECAPODA

Body elongate, cylindrical and ‘or laterally compressed with abdomen exiended
and terminating in a prominent telson (tail-fan). prominent sensory af tennae
arising below the stalked eyes are much longer than the carapace. loco notion
by swimming or walking , mostly in direction of long axis of body; coafined
exclusively to water (shrimps and prawns — Suborder Macrura, D vision
NS ) (M1 34D cciccipmmiiomnsntissismmisiisinisinsniiguigasnnnis &

Body square or rectangular, dorso-ventrally compressed, with abdomen folded
ventrally beneath the carapace and urosome/telson reduced and covert. cheli-
peds with stout chelae often prominent; sensory antennac relativel’ short
and not prominet; locomotion generally by walking at right angles to
longitudinal axis of body (‘crabbing’); frequently encountered away from
water, sometimes at considerable distance (crabs: Suborder Brachyura,
Division Reptantin) (FIg 6.1B) ......oviimrmnmnimrmsismmissssrmssssssssensins sevme 14

Ppdl and ppd2 terminating in conspicuout opposable brush chelae (Figs
6.3, 64A & B) or fikering fans (Fig. 6.2); adults diminutive, total body

length <50 mm (Family Atyidac) 3
Ppdl and ppd2 chelate or sub-chelate, without brush chelace; adulls arger,
total body length > SO mum (Family Palaemonidae) .. o 7

Small-bodied (10tal body length excluding antennae sekdom exceeding 253 mm),
rostrum generally >V or ¥ of carapace length; brush chelae of ppdl and
ppd2 prominent, but generally uncoloured; finger and dactyl of chelas with
terminal  brushes of long hair-like setae and ornately sculpted shorter setae;
extreme colour polymorphism of body pmsnblc mdel) distributed in nve's and
permanent standing waters (Caridina) ., st PP -

Robust and relatively large-bodied (total adult body length excluding an ennae
up to 50 mm); rostrum very short (<<% of carapace length and shorter than
dactyl of anterior perciopods); brush chelae of ppd! and ppd2 prominent and
greatly elongated, functioning as filtering fans, with dark purple selae in
large adults, and unusual but characteristic articulation of carpus with distal
limb segments (hg 62) possnbl) exotic, known only rromlhcpmumm of
Durban . e A————— © """ " X
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4. Upper margin of rostrum smooth; carpus of ppdl deeply excivate

(both arrowed in Fig. 6.3) Caridine typus
Upper margin of rostrum entirely or partially dentate (Figs 6.4 A- C): canpus of
ppdl not deeply excavate (Fig. 6. 4A.8) 5

5. Rostrum noticeably shorter than carapace or than antennal scale (Fig. 6.44)
. i ‘ C. aficana
Rostrum sub-equal to, or longer than, carapace or antennal scale . 6

6. Rostrum sub-equal to antennal scale, and equal to, or slightly longer than,
carapace (Fig 6 4B) C nlotica
Rostrum at least 1.5 times longer than carapace (Fig. 6.4C) C indi: tincta

cyed enbryos |
atached %o avonin peresapoxs
oo ippds

Fig. 6.3. Cariding npws. cophalothorax and antenor abdomenal segments of bermied female (with first
and scoond antennae truncated, posienor pereiopods omised) Note the smooth rostram an | deep
excavation e the carpes (arrowed)
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7. Ppd2 of mature specimens chelate and conspicuously (1.5 to three or more
times) longer than ppd1. carapace beaning antennal and hepatic spincs but
no branchiostegal spines (Fig. 6.5A); large, total body length of fully grown
adults 80- 180 mm; mostly in warm castern waters (Macrobrachium) .. 8

- Ppd2 chelate but only slightly longer than ppd | carapace with both an ennal
and branchiostegal spines (Fig. 6.6); total length of body arsund
30-80 mm, confined to southern and south-eastern coastline river: and
not penctrating far inland (Palaemon) ... BER T —— , . 13
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Carpus (c) of adult male ppd2 distinctly longer than merus (m)(c'm =12 to

1.8)(Fig 6.7A) O]
Carpus of adult male ppd2 sub equal 1o or shorter than merus (¢m < 1.2)
(Fig 6.9A) I

Carpus of adult mak ppd2? distinctly shorter than chela; palm (=broader por
tion of propodus proxaimal to dacty! joun see Fig. 6.5A) of chela sub-cc ual 10
or longer than dactyl; pd = 0.7-1.6 (Figs. 6 8A.B) 10
Palm of chela distinctly longer than dactyl (pd = 1.4-24) (Fig 6.7A). 12-17
dorsal rostral teeth, usually only two situated behind posterior hnit of
orbit (Fig. 6.7B) \f idella
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Chela of adult male ppd2 with tbercles in two rows, one along either si de of
opposing cutting edges of the dactyl and finger (Fig. 6.5A), Ppd2 uni-
formly pubescent; rostrum with slightly elevated basal cres: not
markedly upcurved, just shorter than antennal scale In mature spec mens
(rostrum may be longer than antenmal scale and more upcurved in s naller
immature specimens); ventral margin of rostrum with three 10 five teeth
(Fig 6.8A) M rude
Chela of adult male ppd2 without tubercles other than a few proximal te :th on
dacty! and finger, both of which are densely velvety pubescent, in s rong
contrast to the remainder of appendage; rostrum usually distinctly upourved
and reaching apex of antennal scale; ventral margin of rostrum with five to
seven (seldom four) teeth (Fig. 6.8B) . M eqgridens
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Left and right ppd2 equal or sub-equal in shape, dactyl and finger of sinaller
chela not gaping and not provided with stiff, inwardly-directed setae
along opposing cutting edges (unlike Fig. 6.7C); no flattened ventral
tooth between bases of uropods (unlike Fig. 6.98) 12
Left and right ppd2s very unequal i shape (Figs 6.7 C, D). finger and factyl
of smaller chela gencrally gaping, with stiff, inwardly-directed sctae
along the cutting edges (Fig. 6.7C); flattened ventral tooth between bases
of the uropods (Fig. 6.9B) .............. veresnicsninenses M. lEpide ctylus
Chela of adult male ppd2 mlh palm .md b.u:l parts of dactyl and inger
covered with velvety hairs and having a woolly appearance (Fig. 6.7E ; car-

pus, merus and ischium not densely covered with hairs M scabri ulum
Chela of adult male ppd2 with palm, carpus, merus and ischium o! both
chelipeds covered with a thick coat of velvety hairs; only the dactyl, finger
and a small distal portion of the chela naked (Figs 6 9E) M. p rtersii
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13. Rostrum straight, its dorsal margin usually with 9-12 teeth (Fig. 6.6A)
b Palaemon ¢ pensis
Ruslmm upcuncd s d-ml nwgn u\mlls mlh 5-8 weth (Fig. 6.68)..
OPO—— . . P concrnmus
4. Perciopods obviously setose; postfrontal crest (Fig. 6.18) absemt 15
Pereiopods not distinctly setose; postfrontal crest present o= 16

15. Chelipeds small and delicate; dactyls of ppd2 ppdS setose; small-bodied
(carapace width <35 mm). dorso-ventrally compressed crabs with small ros-
trum triangular in dorsal view: marine/estuarine relict found in coasta  lakes

. H\ wmenosoma orbiculare

C hchpcds Iargcnndprommcm ppL to ppd‘ sctose, distal joints of poste-
rior ppds flattened as swimming paddles; robust-bodicd marine/estuarine
crabs found in brackish or fresh waters in some coastal lakes and nvers
Varuna I terata

16. Anterolateral margins of carapace bearing one to many distinct teet! (Figs
6.10A-F).. .. . 17
Anterolateral margins w lhoul teeth, although sometimes moderateh serrated
(bead-like, not separate and distinct) or granulated (Figs 6 10F, 6.11A-7) .. 21

17, Anterolateral margins with many distinct teeth (Figs 6. 10D.E) ... 18
Anterolateral margin with a single epibranchial tooth at each commer
PANEBIA-C) oottt .19

18.  Epibranchial sinus absent; postl’romal crest complete along entire length
(PR A e e Potamonautes varrem
lpnhmxhul sinus prcwm pmlfmmal crest usuall\ iterrupted poste 1or to
exorbital teeth (Fig. 6.10E) P. dentatus

19.  Postfromal crest not continvous along entire length (Fig. 6.10B); merus
of chclipcds with both antero- and postero-infenior granulate margins bear-

ing a spine ............ - P obesus calcaratus
Postfrontal crest umnpl e ﬂ xp 6 IOA ( i amcro-lnicnot margin of mrus of
R L T B e e O

20.  Epibranchial sinus absent; postfrontal crest not sloping backward: near
anterolateral margin (Fi1g. 6.10A) : o P un spinus
Epibranchial sinus present; postfrontal crest sloping h.xkv\ard(hg ¢.10C)

= P parvispina




Chapter 6: Decapoda

cpibrarchia
wdh

postfrontal crest epehranchial
micrrupted sInus

m

Fig. 6.10. Carapace owthees of potamonautid crabs: A

B. P obesur calcaratus. C, P parvispena, 1D, P warresy

n 4
b, P depressus depressus

(For detals on sazes, soe rellevant doscriptons in the texl

f

cvorbta

tooth

denbiculale antcrodalcral

masyir

A'A‘A

WM S MnUrNtus

E. P dentarus

107



108

"

-~

L)
-

Freshwater Invertebrate Guide 4: Crustacea 111

Anterolateral margins rounded and smooth; epibranchial comer ronded;
epibranchial region of carapace smooth, without granulation or Scarosity
(Figs 6.10F, 6.1 1A-C) ... . 22
Anterolateral margin granulated, postfmnlal crest mmu dmmct :nglc at
epibranchial corner on joining the anterolateral margin, epibranchial region
usually showing scabrosity or granulation (Figs 6.11D-F) SR .,

Carapace depressed and flattened dorsally, ratio of carapace length to height
between 2.3 and 2.6, postfrontal crest complclc (Fig. 6.10F)

ol Jcpr: ssus de,ressus
C .arapacc dmmcll) nultcd and anchcd ratio ol' urapocc length to height
between 1.5 and 2.2; postfrontal crest sometimes diminished medsally 23

Carapace dark brown (Fig. 6.11A) - : P hrincki
Carapace bright orange orred ..........oov.. WS P SRR, |
Carapace dark orange to red with distinct silver-blue sheen: tips of chelipeds
dark orange to red (Fig. 6.11B) - v P lividus
Carapace bright orange, tips of chclupcds ltght orange to vellow (Fig 6 11C)
P clarus

(‘.nrap.uu .md poslfmmul crest mudcralul\ gmulalcd ;plbmmhul region
relatively smooth; carapace Icngth in largest individuals 47 mm or less (Fig
A ) 1 — L. periatus
Carapace and pnslfmmal crest qnmbls panuhud epnbumhul regio 1 with
strong scabrosity, carapace length in largest individuals commonly exceeding

50 mm 26
Confined to the Olifants River (WC) (Fig6.11E).................... P. graaularis
Not occurring in the Western Cape (Fig. 6.11F) P idneyi
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GENERAL NOTES ON SELECTED TAXA
Family Atvidae
Caridina Milne Edwards, 1837

Four species are known in this genus for the region. However, no com-
prehensive systematic evaluation has been undertaken, and in view ¢ f the
wide infra-specific variability known to exist even within single species
populations in this family (Smith & Williams 1980), the status of local
species is uncertain, and C. indistincta may be doubtful. More comprehen-
sive assessments of species distributions, and a thorough systematic revi-
sion of this genus, are clearly needed.

I'he status and ecology of all species in the genus apart from C. nilotica
are virtually unknown, but all species are probably omnivorous, re'yving
mostly on aufwuchs (periphyton) and detritus. Direct or abbreviated larval
development occurs. Riverine species withstand flood conditions, anc per-
haps restrict their breeding seasonally, avoiding  high-flow conditions,
These taxa are collectively alluded to as ‘freshwater shrimps (or) praans’.
No distinctive common names exist for the separate species in this genus.

Caridina nilotica (Roux, 1833)
(Fig. 6.4B)

This is the most common and widespread species of Cariding, {>und
in rivers and standing waters of Mozambique, and much of castern and
northern South Africa, from as far south as the Gamtoos River, and west-
wards to the lower Orange River. It is reported from slightly saline condi-
tions (2 to 3%o0) in upper estuarine reaches, but is intolerant of tempera-
tures maintained below 10°C and (surprisingly) those above 30°C (Hart
1983). Its oxygen tolerances are unknown. Populations were evidently
decimated by DDT spraying for nagana control in Zululand. This shrimp
15 generally a shallow-water littoral inhabitant of fringing aquatic ve teta-
tion, but offshore benthic populations are known from depths of vp to
40 m in Lake Sibaya. While C. nilotica is said 1o have planktonic larval or
Juvenile stages in certain central African lakes, no such stages are krown
in Lake Sibaya. It feeds principally on periphyton scraped from aqaatic
hydrophytes and on plant detritus, but readily scavenges on the corpses of
animals such as fish, insects, and shrimps.

Large females (7 mm carapace length) carry up to 100 eggs, which
hatch into juvenile shrimps between 12 days (at 30°C) and 40 day: (am
18°C) and mature after about three months. Large individuals may be two
vears old (Hart 1980a). This species breeds year-round in Lake Sitaya,
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where it occurs at densities in excess of 3000 m” (I g m” dry wt) in
favourable sheltered and vegetated lake margins. More usually, biomass
ranges between 2 and 5 g m™ (Hart 1981). This widespread, and often
abundant animal has attracted little study. It is cultured for use as natural
food in warm-water fish hatchenes, and is reportedly consumed by
humans. Its role in the trophic dynamics of natural ecosystems is largely
unknown, although it appears to be taken by several aquatic birds such as
herons and lake-terns, and has replaced small cichlids as a major dictary
item of the predatory Nile perch (Lates milotica) in Lake Victoria

Caridina africana Kingsley, 1882
(Fig. 6.4A)

This endemic species appears to be exclusively lotic, occurring in
coastal rivers along the eastern seaboard of South Africa as far as the cen-
tral Transkei, and inland into the Vaal River. It may be merely a variety of
C. nilotica.

Caridina typus H. Milne-Edwards, 1837
(Fig. 6.3)

Individuals of Caridina typus are considerably larger and more robust
than other species of Caridina known in the region. Caridina npus
appears to be restricted to rivers of the cast coast as far south as the
Keiskamma River,

Caridina indistincta (Calman, 1926)
(Fig. 6.4C)
Caridina indistincta, like C. nilotica, is a small-bodied species, which

may be exclusively lotic. Recorded from the Zambezi River, it appears to
be restricted to northerly inland waters in the region.

Atyoida serrata (Bate 1888)
(Fig. 6.2)

Specimens of Atyoida serrata recently collected from the Vungu and
Molweni rivers in KwaZulu-Natal (near Margate and in Kloof respec-
tively) are the first records of this species from Africa. This robust and
relatively large atyid resembles Caridina typus, but has a proportionately
shorter rostrum (less than a quarter of its carapace length, versus a third in
C. tpus), and a longer dactylus (twice its rostral length versus half the
rostral length in C fypus). Setae of the brush chelae are dark purple in
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large adults. This species is known from Madagascar, Mauritius, Re mion,
and the Seychelles and Comores Islands, from which it may have been
introduced by hobbyist aquarists. Its presence in two scparate rivers in
southern Africa suggests cither separate human-related releases, or the
possibility that it may have reached Africa naturally. Further collzcting
may indicate a wider regional occurrence.

Family Palaemonidae

Palaemon capensis (de Man, 1897)
Cape river prawn (Fig. 6.6A)

The only truly freshwater species of the genus in South Africi, this
endemic species occurs in coastal rivers of the southern Cape fron the
Palmiet River near Hermanus (WC) eastwards 1o the Keiskamma River
(EC). It appears, however, that P. capensis requires brackish water or its
larval growth and development, for which purpose females in particular
migrate 10 estuarine waters in spring in the southern Cape (Coetzee 1989,
1991a, 1991b). Records from Bamard (1950) and Coetzee (1988) indicate
that females of P. capensis attain larger sizes than do males. As is the case
for Palaemon species in general, this species is considered to be an oppor-
tunistic omnivore.

Palaemon concinnus (Dana, 1852
mangrove prawn (Fig. 6.6B)

This estuarine species is sometimes found in fresh water along the east
coast of KwaZulu-Natal, but is also recorded as far south as the Ggunube
(Gonube) River near East London (EC)

Macrobrachium Bate, 1868

Macrobrachium is primarily a tropical and subtropical genus of rela-
tively large prawns that have attracted considerable aquacultural interest.
Seven species occur in freshwater in South Africa, although the validity of
some of these species is doubtful. Macrobrachium idella and M. lep dac-
tvlus are the most characteristic and perhaps truest freshwater forms, while
M. equidens occurs most marginally in fresh water. The remaining sp :cies
(M rude. M. scabriculum. M. petersii and M. vollenhovenit) appear ‘o be
more euryhaline, occurring both in fresh and brackish water,

Individuals of Macrobrachium are generally omnivorous, but exhibit
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an increasing tendency towards camivory as they grow. Large prawns are
able to catch live fish, such as juvenile tilapias.

Macrobrachium prawns are thought to be quite long-lived. Sexual
maturity is apparently attained within one to two years, depending upon
the species. Larger amimals, particularly males, may be older than four
vears (Bickerton, 1989). In tropical regions, with seasonally more consis-
tent warm conditions, growth rates may be faster. Although individuals
may breed throughout the vear, peaks in breeding activity tend to follow
the late summer seasonal floods on the south-east African coast
(Bickerton, 1989). Development generally involves both larval and post-
larval stages. Larval stages of most species (¢.g. M. pefersii) require access 1o
saline waters to complete their development successfully. Given their
eurvhaline capacity, marine dispersion of larvae is probable, and the recent
discoveries of M lar in South Africa and M rosenbergit in Mozambique
may reflect natural immigration rather than the release of a non-native spe-
cies, such as M rosenbergii which is used extensively in aquaculture.

Macrobrachium idella (Hilgendorf, 1862)
rough-shelled river prawn (Fig. 6.7A.B)

I'his species, which reaches a total body length of 110 mm, occurs in
fresh waters in rivers of the eastern littoral from Tanzania southwards to
Mozambique and KwaZulu-Natal (the Sipingo and Mgeni Rivers). It is
also found in Madagascar. The closely aligned and very similar M idae
was combined with M idella by Bickerton (1989).

Macrobrachium lepidactylus (Hilgendorf, 1862)
scaly-armed river prawn (Fig. 6,7 C.D; Fig. 6.9A.B)

This species reaches a maximum total body length of about 140 mm,
and its distribution extends from Somaliland, Kenya and Tanzania to well
south of Mozambique. It has also been recorded from Madagascar. In our
region it occurs in most KwaZulu-Natal rivers, where it is common in the
lower freshwater reaches, particularly during late summer and autumn. It
extends south to the Great Kei and Nahoon Rivers in the Eastern Cape. In
Mpumalanga, the Northern Province and Zimbabwe, it penetrates deeply
inland from the coast (up the Limpopo and other nivers of the Kruger
National Park, for example), reflecting its freshwater status.
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Macrobrachium rude (Heller, 1862)
furry-armed river prawn (Fig. 6.8A)

This fresh and brackish-water form occurs in nivers of the eastem litto-
ral from Somaliland, Kenya and Tanzania southwards to Mozambiqu ¢, as
well as in Madagascar. It is common in KwaZulu-Natal rivers and ex ends
to the Eastern Cape in the Buffalo and Chalumna Rivers. Breeding adults
are often found in estuaries and the lower reaches of nivers, partict larly
after summer floods in KwaZulu-Natal. Maximum total body length is
about 130 mm.

Macrobrachium scabriculum (Heller, 1862).
strong-arm river prawn (Fig. 6.7E; Fig. 6.9F)
Macrobrachium scabricudum occurs in coastal regions from Somaliland,
Kenya and Tanzania southwards to Mozambique and KwaZulu-Natal and
also in Madagascar. Individuals of this species are small (maximum total
body length about 90 mm). They enter estuaries to breed when salir ities
are suitably low, usually after summer floods in KwaZulu-Natal

M. petersii (Hilgendorf, 1878)
south-cast coast river prawn (proposed) (Fig. 6.9D,E)

This small-bodied species (total body length <85 mm) is endem ¢ to
south-castern Africa where it occurs in coastal regions from Mozambique
(e.g the Zambezi River) southwards to KwaZulu-Natal, where it is com-
mon in many nvers, and westwards to the castern Cape (Keiskanima,
Great Fish and Kowie Rivers) as far as Humansdorp (the Gamtoos River).
It generally occurs only in the lower reaches of rivers, its inland penctra-
tion being  restricted by its obligate dependence (for larval development)
on salimity levels charactenistic of estuanies. Breeding animals occur ir the
upper reaches of estuaries, usually after summer floods

Macrobrachium vollenhovenii (Herklots, 1857)
west coast river prawn (Fig. 6.9C)

This large-bodied species (total body length <182 mm) is recorded
from fresh, brackish and sometimes salt water along the West Afr can
coast as far south as the Cunene River in southern Angola. One douteful
record exists for Zululand. M vollenhovenil has a flattened tooth or spine be-
tween the bases of the uropods similar 1o that described for M lepidactiius
(Fig. 6.9B).
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Macrobrachium equidens (Dana, 1852)
smooth river prawn (Fig. 6.8B)

This moderately large-bodied species (total body length <100 mm) is
the most marginal freshwater form. Recorded in coastal regions from
Kenva and Tanzania southwards to Mozambique (Delagoa Bay). and
KwaZulu-Natal (St Lucia, Mfolozi and Mlalazi Rivers), and also in Mada-
gascar. Generally restricted 1o saline and brackish conditions in estuaries it
does, however, also penetrate freshwaters,

Family Grapsidae
Varuna litterata (Fabricius, 1798)

Varuna litterata occurs in several northern freshwater coastal lakes
with surface connections to the ocean, and also penctrates the freshwater
upstream reaches of tidal rivers. It is a catadromous species, individuals
being compelled to migrate to saline waters to complete their life cycles.

Family Hymenosomatidae

Hymenosoma orbiculare Desmarest, 1825
crown crab

Hymenosoma orbiculare is predominantly an estuarine/marine form
that is also encountered in coastal fresh waters. It is common in coastal
lakes, often living on, or partly buried in, deep offshore sandy sediments
The existence of relict populations in Lake Sibaya indicates its ability to
breed in virtually fresh water. The significant amount of morphological
variation between specimens of /. orbiculare from various localitics in
South Africa has prompted Lucas (1980) to suggest that several species
might be represented.

Family: Potamonautidae
Potamonautes Macleay, 1838

River crabs of the genus Potamonautes are endemic to the African con-
tinent, and are found in all suitable freshwater habitats, such as streams,
rivers, ponds, dams and lakes across southern Africa. All species in this
genus have a characteristic postfrontal crest (Fig. 6.1B) running across the
carapace just behind the eyes. About 60 species have been described. with
12 species known to occur within the boundaries of South Africa. Early
work on the group, based mainly on museum specimens (Bamard 1935,
1950), revealed the existence of seemingly transitional forms, and led
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Bamard (1950) to suggest that intensive collecting and examination of

material was needed. Thus, in 1992, a project was launched 1o resolve the
taxonomy of the group by examining morphological and genetic variation
in populations countrywide. Subsequently, a further six species of potamonau-
tid crabs were described from South Africa (Stewart er al. 1995; Stwewant
1997b; Daniels er al. 1998; Stewart & Cook 1998, Gouws er al. 2000,
Gouws ef al. In Press). While these efforts have gone a long way toviards
resolving the systematics of the river crabs of southern Africa, knowledge
of the ecology and basic biology of members of the genus is still very lim-
ited.

Potamonautid crabs are generally omnivorous, reportedly feeding on
aquatic insects during early life, and become increasingly herbivorous as
they grow. Knowledge of the diets of South Afrnican river crabs is
extremely superficial. Berried females occur in midsummer in KwaZulu-
Natal. Their eggs develop directly in about 13 to 14 weeks, and the yung
hatchlings are retained under the maternal abdomen at least until the first
moult. River crabs are major components of the diet of clawless and pot-
ted-necked otters and water mongooses, and also specifically of jiam
kingfishers. They are also a delicacy for sectors of the human population
in KwaZulu-Natal. Since they are known to act as secondary hosts of lung
flukes, however, they should be consumed with caution. Blackfly larvae
are reported to temporarily attach to, and thus be associated with, “iver
crabs in East Africa and some socio-medical importance must accordiagly
attach to the crabs. Their burrowing activities may structurally weaken
carthen-walled dams, imparting some potential economic significance to
these crabs as well.

Potamonautes brincki (Bott, 1960)
Brinck's River crab (Fig. 6.11A)

Originally placed in the genus Gecarcinautes by Bott (1960), this :rab
is recognized by the smooth carapace with rounded epibranchial con ers,
Generally dark brown in colour, these rather small crabs (maximum length
of 27 mm in males corresponding to a width of 38 mm) are confined to
mountain streams in the Western Cape, where they favour clear, unpol-
luted water. Variable morphology of the terminal segment of the mandibu-
lar palp suggests that populations presently identified as F. brincki might
in fact be representatives of two separate species (Stewart 1997a).
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Potamonautes clarus, Gouws, Stewart & Coke 2000
bright river crab (Fig. 6.11C)

This species is characteristically a bright orange colour and can also be
identified by the relatively depressed, rounded carapace. Potamonaures
clarus is found in the pristine, fast-flowing mountain streams and rocky
headwaters of the Tugela River draining the northern Drakensberg range
in KwaZulu-Natal (Gouws ef ol 2000). Males of up to 27 mm in length
(40 mm at widest width) and females of up to 33 mm in length (44 mm in
width) have been collected.

Potamonautes dentatus Stewart, Coke & Cook, 1995
toothed river crab (Fig. 6.10E)

One of five potamonautid species known to occur in KwaZulu-Natal,
P. demtatus is characterized by the presence of distinct teeth on the antero-
lateral margin of the carapace. So far, this species has been collected from
the Mgeni and Tugela river systems, but is possibly more widespread in
the region (Stewart er al. 1995). The largest known specimen has a cara-
pace length of 46 mm, corresponding to a width of 61 mm at the widest

part

Potamonautes depressus depressus (Krauss, 1843)
flattened river crab (Fig. 6.10F)

Potamonautes depressus can be recognized by its depressed carapace,
flattened dorsally, with rounded anterolateral corners and smooth antero-
lateral margins and epibranchial comers. The legs are long and slender,
being 3 1o 3.5 times longer than wide, and the carapace is usually purple-
brown to green-brown in colour. Males of up to 43 mm in length (59 mm
in widest width) and females of up to 38 mm in length (52 mm in width)
have been collected. P. depressus depressus is known from the faster-
flowing tributaries of rivers in the Drakensberg and the higher-altitude
arcas of the KwaZulu-Natal midlands.

Potamonautes granularis Daniels, Stewart & Gibbons, 1998
granular river crab (Fig 6.11E)

This crab, named for its strongly granulated carapace and postfrontal
crest, is known only from the lower reaches of the Olifants River in the
Western Cape (Daniels ef al. 1998, 1999b). Where this species occurs in
sympatry with P perlatus, it can be distinguished from the latter by the
fact that the tips of the chelipeds of P. granmularis are light orange.
whereas they are typically blue in P. perlatus. As is typical of species
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frequenting the lower reaches of rivers, individuals of this species ae rela-
tively large, and males up to 51 mm in length (69 mm in width) have been
collected.

Potamonautes lividus Gouws, Stewart & Reavell In Press
blue nver crab (Fig. 6.118)

Endemic 10 the swamp forests of northeastern KwaZulu-Natal in the
vicinity of Amatikulu, Richards Bay, Empangeni and the Mapelane Nature
Reserve, the blue river crab is characterized by the possession of a highly
vaulted carapace, a postfrontal crest that diminishes medially, a downward
projecting frontal lobe, and inflated and arched chelipeds, particululy in
males (Gouws ef al. In Press). The carapace is orange to red in colour,
with a distinct silver-blue sheen, while the chelipeds and walking kgs are
bright orange to red. Males attain a carapace length of 26 mm ( avidest
width of 37 mm), and females a length of 28 mm (width of 37 mm).

Potamonautes parvispina Stewart, 1997
small-spined river crab (Fig. 6.10C)

I'he carapace in this species possesses a small but distinct spine at each
epibranchial corner. Males reach a carapace length of up 1o 28 mm, corre-
sponding to 42 mm in width. This is the only South African species apart
from P. unispinus, which is characterized by a single epibranchial 1 oth at
cach comer of the carapace (Stewart 1997b). Potamonautes parvispina
can be distinguished from P. unispinus in that the spines are consid :rably
smaller in /. parvispina than in P wmispinus. To date, this Western Cape
endemic is known only from the upper tributaries of the Olifants anc Berg
River systems.

Potamonautes perlatus (H. Milne Edwards, 1837)
Cape river crab (Fig. 6.11D)

I'he Cape niver crab has a relatively smooth carapace with a well-
developed postfrontal crest. Males with carapace lengths up 10 35 mm
(widest width of 47 mm) have been collected. This species is known from
small mountain streams to middle and lower reaches of larger rivers, lakes
and reservoirs, commonly sheltering under large boulders, and coming out
to feed or to ward off intruding crabs. Potamonautes perlatus is videly
distributed in the Western Cape (e.g. Daniels er a/. 1999a, 1999b), ind is
also reported to occur further north and east, where it exhibits consider-
able morphological vanation, forming a ‘continuum’ with P sidnevi, a
species with which it shares a close morphological similarity (Bamard
1935, 1950; Gouws er !, (In prep.).
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Potamonautes obesus calcaratus (Gordon, 1929)
spurred river crab (Fig. 6.108)

Ihis subspecies was first described as Potamon (Potamonautes) cal-
caratum by Gordon (1929), based on specimens collected from Mozam-
bique and southern Zimbabwe. Gordon (1929) believed that the presence of
a discontinuous postfrontal crest, spines on the postero- as well as antero-
inferior margin of the merus of the chelipeds, and spines on the carpus of the
first and second pair of walking legs, distinguished this species from Poramon
(Potamonautes) bottegor (de Man, 1898) and Potamon (Potamonauies)
obesus A. Milne Edwards, 1868. However, in a major revision of the
group, Bott (1955) considered P calcaratum 1o be a subspecies of
Potamonautes obesus, and P. bottegoi 10 be a synonymy for Potamonautes
obesus obesus. In both P. obesus obesus and P. obesus calcaratus, the
major cheliped often has a broad fattened finger and dactyl. In the oldest
males, the major chela often has the finger and dactyl strongly curved and
widely gaping. Until recently, only a single specimen of this species
existed in the country (Transvaal Museum, record TM 5377) but a more
recent collection has been deposited in the South African Museum.

Potamonautes sidneyt Rathbun, 1904,
Natal river crab (Fig. 6.11F)

This species is distinguished by its strongly granulated carapace, which
lacks teeth. The well-developed postfrontal crest forms a distinct corner at
the anterolateral margin. Males can reach up to 66 mm in length (88 mm
in widest width) and females up to 63 mm in length (85 mm in width)
Barmard (1935, 1950) described a complete transition between . sidnevi
and P perlatus forms, noting that the typically smooth P perlarus
occurred as far cast as KwaZulu-Natal, and that the typically rough P sid-
nevt had not been recorded further west than Still Bay in the southem
Cape. Recent genetic analyses suggest that the two species are distinct,
with a diffuse species boundary occurring in the Eastern Cape (Gouws er
al In Prep.).

Potamonautes sidneyi is the most widespread of all of the potamonau-
tid species in South Africa, occurring in the Eastern Cape, KwaZulu-
Natal, Mpumalanga, Northemn Province, Gauteng, North West Province,
Free State and the Northern Cape.  Although most abundant at lower alti-
tudes in slow-flowing rivers and standing waters, it is also found in small,
pristine mountain streams. It commonly shelters in burrows dug into the
side of muddy river banks.
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Potamonautes unispinus Stewart & Cook, 1998
single-spined river crab (Fig. 6.10A)

The single-spined river crab has a complete postfrontal crest, which
slopes only very slightly backwards to meet the epibranchial tooth. There
is no cavity anterior to this tooth. Although the anterolateral margin can be
strongly granulate, it does not bear large distinet teeth as found in P. warrem
and P. dentatus. Both males and females with carapace lengths up to 57
mm (widest width up to 73 mm) are known. In his early assessment of the
potamonautid crabs of southern Africa, Barnard (1935, 1950) desimated
specimens of P. unispinus as feebly dentate forms of P. warreni, and sug-
gested that these and 7. sidneyi were closely allied and difficult to sepa-
rate. Recent research suggests that P. unispinus and P. warreni are closely
related, but distinct taxonomic units which can be defined by bott mor-
phological and genetic criteria (Stewart & Cook 1998). Potamonautes
unispinus is widespread in Mpumalanga, Northern Province, Gauteng,
North West Province and Free State.

Potamonautes warreni Calman, 1918
Warren's river crab (Fig. 6.10D)

Originally described from a specimen from Potchefstroom, this s »ecies
is known only from the Orange River System. It is one of two potam onau-
tid species occurring in South Africa which have strongly toothed cara-
paces. The only other species of Poramonawtes known from South Africa
with strongly denticulate anterolateral margins of the carapace is
P. denmtatus, a species found in KwaZulu-Natal. In P. dentatus, th ere is
however a cavity anterior to the epibranchial tooth where the postfrontal
crest meets the anterolateral margin of the carapace, and there is usually a
distinct break in the postfrontal crest posterior to the exorbital teeth.
Mature adult male specimens of P. warreni are known to reach a carapace
length of about 56 mm, corresponding to a width of 77 mm at the vadest

part.
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abdomen
aberram
abiotic

abiotic factors

acute
aesthetasc

alien species
ambulatory legs
amphi-

antenna

antennal peduncle
antennal Magellum
antennal scale
antennal spine

antennule

anterior
antero-inferior

apex
apical

appendage

appendix masculina

Arthropoda

article

articulation
aufwuchs

GLOSSARY

posterior tagma of body of an arthropod

with characteristics not according to type

devoid of life, non-living, cf. blotic (q.v.)

physical, chemical and other non-living environmen al fac-

tors; <f. buotic factors (Q.v.)

at a sharp angle (Jess than 907)

(= aesthete): a delicate sensory seta, often annulate and usu-

ally projecting from the antennae or antennules

(= exotic species): a species that has been distnbuted in ention-

ally or unantentionally by man to areas bevond its native range of

distribution

legs that can be used for walking

on both sides

(= antenna 2; second antenna): the jointed, sensory second

appendage on the head of most crustaceans (see antens wle)

the proximal stalk of the antenna, usually bearing the anten-

nal flagella distally

the distal whip-like, multi-articulate part of the anenna,

sometimes reduced 1o one to two articles

a flattened structure at the base of the second anter nae n

SOme Crustaceans

a spine on the carapace immediately behind the aitenna

in some decapods

(= antennae 1; = first antennac) the first appendage on the

head of most crustaceans

the 'front end’; cf. posterior (q.v.)

antero-ventral

up

referring to the tip

in crustaceans, any of the paired, articulated stnctures

attached to each somite (e.g. antennae, maxillipeds, pereio-

pods — q.v.)

(= copulatory stylet): a complex median process of the sec-

ond pleopod of some male crustaceans; used in copulat on

a large phylum of animals (including crustaceans, nsects,

arachnids and myriopods), distinguished primarily by a seg-

mented body and jointed limbs encased in a hard exoskeleton

(= segment’ or ‘joint’): a single subdivision of an app¢ndage
e.g the dactyl of a pereiopod or one of the elements of an

antennal flagellum

the flexible connection or joint between articles or somiles

growths of fine material on rocks




basal crest
basis

basiopodite
benthic
biarticulate

bilateral symmetry

biramous

biunguiculate
bivalved
branchial

branchial chamber

branchial plate

Branchiopoda

branchiostegal

spme

branchiostegite

Brachyura
brood plates

brood pouch
brush chela

calceolus

carapace

candean
canna
carpopodite
carpus

catadromy

caudal
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slightly elevated crest at base of rostrum

the second segment from the body of the seven articles
in a crustacean thoracopod (q.v.) (see Fig. 3, p. 3)

see basis

pertaining to, or living on, the bottom

composed of two articles

symmetry such that left and right halves of body, when
viewed dorsally, are mirror images

having two branches: many crustacean appendages are
biramous, consisting of an outer exopodite and an inner
endopodite

having two claws

having a carapace divided into two 'shells’ or valves

(ad).) of the gills

(= gill chamber): in decapods, the cavity between the body
and the carapace (g.v.), that houses the gills

pleated respiratory surface of the plkopods (qv.n some
isopods

class of Crustacea: appendages uniform and usually flat-
tened; abdomen without appendages: includes fairy shrimps,
brine shrimps, water-fleas

a characteristic spine on the lower anterior part of the gill
cover of some shrimps

lateral part of the carapace covering the gills in decapod
crustaceans

a group of decapod crustaceans containing the true crabs
flattened extensions of the coxae, together forming a ventral
brood chamber or marsupium in peracand crustaceans

see marsupinm

a chela (q.v.) with a brush of setac between the 'finger” and
‘thumb’

minute, globular sense organs on the appendages of some
amphipods

part of the crustacean exoskeleton forming a shield over the
head and encasing some or all segments of the thorax; the
carapace may be extended antersorly as a rostrum (q.v.)
shrimp

see cresi

SeC carpus

(= carpopodite): the fifth from the body of the seven articles
in a crustacean thoracopod (see Fig. 3, p. 3)

(ad). catadromous): migration down a stream or river to the
sea, generally to breed or mature, and thus complete the life
cycle

concerning the tail; towards the tail
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caudal furca
cephalon

cephalothorax
chela

chelate
cheliped

class

cladistic
claw
cleft

clypeus
commensal

compound eye

conglobating
conspecific
contiguous

Copepoda

copulatory stylet
cosmopolitan
coxa

coxal gill
coxal plate
coxopodite
crest
Crustacea

cuticle

dactyl

dactylopodite
dentate
denticulate
detritivore
digitiform
distal
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tanl fork

(adj. cephalic): the head: in crustaceans, bearing twe pairs
of antennae and three pairs of mouthparts (usually a sair of
mandibles and two pairs of maxillae)

fused head and thorax

claw or pincer on the end of a limb of some crustacean:
pincer-like

a limb of a crustacean bearing a pincer or chela

a taxon below the level of phylum and above the level of
order

of a group of animals sharing a recent common ancestn

a tough, pointed, terminal spine

split

the part of the head carrying the labrum (q.v.)

members of different species living in close association, usu-
ally sharing a food source

an eve, consisting of numerous small light receptors an
showing several to many facets

the action of rolling into a ball (Isopoda)

belonging to the same species

touching

a class of small 10 minute crustaceans, free-living forms
distinguished by a simple median eye, a trunk of ten somites
and no abdominal appendages or carapace

se¢ appendix masculing (Q.v.)

of world-wide distribution

(= coxopodite): the most proximal segment or article of crus-
tacean appendages closest to the body (see Fig. 3, p. 3)

a gill arising from the coxa (amphipods)

a lateral expansion of the coxa (amphipods)

See corg

(= carina): a ridge on the head

a group of arthropods distinguished by two pairs of ant:nnac
and at least some biramous appendages

see exoskeleron

(= dactylopodite; dactylus): the seventh and most (istal
scgment of a crustacean thoracic appendage (see Fig. 3, 1. 3)
see dacnf(q.v.)

toothed

with small tecth

an animal that feeds on organic remains

finger-like

the part of a structure furtherest from the midline of the body
or the point of its attachment; ¢f. proximal (q.v.)




distolateral
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on the sides and away from the body

dorsal referring to the upper surface (the ‘back’) of an organism; cf.
vemiral (q.v.)

dorsoventrally flattened from above

depressed

emarginate notched or indented., ¢f. entire (.v.)

endemic referring to organisms found only in a particular area

endite a flattened, medially-directed expansion of the coxa or basis
of a crustacean limb

endopod (= endopodite): the inner of the two jointed rami of a crus-
tacean limb

endopodite see endopod

entire complete, without breaks or notches (cf. emarginare)

epibranchial in crabs, the dorsal anterolateral part of the carapace

epibranchial comer in crabs, the dorsal anterolateral comer of the carapace
epibranchial sinus  in crabs, the inflated anterolateral part of the carapace
epibranchial tooth  a tooth on the epibranchial (q.v.) region of the carapace

epicaridium
epimeral plates

planktonic larval stage of parasitic epicaridean isopods
plates formed by expansion of the epimera (qv.) in

amphipods

epimeron (pl. epimera) (= pleuron = pleunte): the lateral part of the
outer body wall of each somite

epipod (~epipodite): any laterally-directed exite (q.v.), often respira-
tory in function

epipodite see epipod

epistome the plate situated between the bases of the antennae and the
labrum

curvhaline tolerant of a range of, and or variable salinities

excavle hollowed out

exite a flantened, laterally-directed, expansion of the protopodite
(coxa or basis — q.v.) of a crustacean limb; includes epipods
qv.)

exopod (= exopodite): the outer of the two jointed rami (q.v.) of a
crustacean limb

exopodite see exopod

exotic species sce alien species

exorbital tooth in crabs, a tooth defining the lateral extent of the eye socket

exoskeleton (= cuticle; = integument): the external chitinous covering
of crustaceans and other arthropods, hardened in places with
calcium carbonate or by tanning

family a taxonomic category below the level of order and above the

level of genus
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finger
filter feeder

filtering fan
first antenna
first maxilla
fixed finger
flagellum

forameniferan
frontal
frontal lamina

frontal margin

furca
furcal ramus

genital
genutal aperture
genital cone

genus

gill
gnathopod

Gondwanaland

gonochornistic

gonopod
gonopore
granulate

habitat

hand
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(= fixed finger): the expanded distal portion of the prepodus
(q.v.) that forms part of a chela (q.v.)

an animal that feeds by means of filtering small particles out
of the water

a sieve-like fan of setae used to filter particles from the water
see amtennule

see maxilivle

see finger

(pl. Nagella): the multi-articulate distal part of an antenna
(q.v.) or exopod (q.v.)

one of a group of shelled protozoans found in marine waters
referring to the amerior 'face” of the head

a plate-like part of the head immediately anterior 1, and
sometimes fused with, the clypeus (q.v.) (Isopoda)

in crabs, the anterior dorsal margin of carapace between the
eyes

a fork, usually referring to the caudal furca or tail fork

one of the branches that makes up a caudal furca or tail ork

reproductive

the opening to the outside of the male or female gonads
cone-like structure bearing the male genital aperturs, on
the stemite of the cighth thoracic segment in tanaid ¢ usta-
ceans

a taxonomic category below the level of family and i bove
the level of species

an organ, usually flantened and expanded, used for respiration
in water

Jaw-foot: in amphipods, the first two pairs of pereicpods
(qv.), ofien prehensile and with greatly expanded propodi,
especially in males, in isopods, sometimes the modifiec first
pereopod (q.v.)

a huge southern landmass, consisting of Afnca, South 7 mer-
ica, Australia and India, that broke up some 60-100 m llion
years ago 1o form present-day continents

having the sexes separate; producing scparate males and
females

a pleopod (q.v.) that is used to transfer sperm

a genital aperture (q.v.)

appearing to be covered with granules

the combination of biotic and abiotic factors (q.v.) that 1iake
up the 'home’ of an organism

the flattened, expanded propodus (g v.) of the gnathopols or
chelae of some crustaceans




head
hemibranchiate

hepatic
hepatic spine
hermaphrodite

homologous
hypogean

indigenous
Incisor
inferior
inflated
integument
interstitial
invaginated
ischiopodite
ischium

labium
labrum
lacinia mobilis

lamellar
larva
lateral
laterally
lenticular
organ
littoral
lentic

lotic

macrophagous

MACroscopic
Macrura
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the first tagma (see cephalon)

a condition in which the endopods (g.v.) of the pleopods
(q.v.) are pleated and used for respiration (1sopods)

referring to the liver, in decapods, to the lower middle part of
the gill cover or branchiostegite

characteristic spine situated on the lower middie part of the
gill cover or branchiostegite

(= bisexual): bearing both male and female organs in a single
individual

of similar evolutionary origin

(= hypogeal): below the surface of the earth

native to a particular area

the cutting edge of the mandible (q.v.)

ventral, below

enlarged, swollen

see exoskeleton

referring to the spaces (interstices) between sediment particles
hollowed. sunken

see ischium

(~ ischiopodite): the third segment from the body of the
seven articles in a crustacean thoracopod (g.v.) (see Fig 3 p. 3)

lower ‘lip’

upper 'lip’

a small, usually toothed, articulating process at the base of
the incisor of the mandible (peracarids — q.v.)

in the form of a thin sheet or plate

any juvenile instar of different form from that of the adult

of the side of an animal

flattened from the sides compressed

in amphipods, an opaque ring laterally on the body of somites

referring to the shore of a lake or sea

pertaining to static, calm or slow-moving aguatic habitss (cf
lotic)

pertaining to fast running-water habitats such as rivers and
streams (cf. lentic)

feeding on food items that are large in relation to the size of
the feeder (c.f. microphagous)

large enough to be visible to the naked eye

a group of decapod crustaceans (q.v.) including shrimps,
prawns and lobsters, in which the abdomen 1s extended and
bears a well-developed 1tail fan
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Malacostraca

manca

manus
mandibles

mandibular palp
marsupium

maxillae

maxillule

maxillipeds

Maxillopoda

median
medial
merus

meropodite
mesial
mesiodistal
metameric

metame 15
metanauplius
Mctazoa

microphagous

molar process
monospecific

morphological
mouthparts

Natantia
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a group of crustaceans distinguished by possessing a  least
some stenopodous limbs (q.v.) and five head, eight thoracic,
and six abdominal somites (q.v.)

postlarval stage at which peracarids are released from the
marsupium; entire except for last pair of pereiopods (q.v.)

see palm

the first pair of mouthparts: hardened, laterally-moving jaws
used for crushing or biting food

an articulated portion of the mandible, distal to the ch:wing
structure

(= brood pouch): the cavity, formed between brood slates
and body, that houses the eggs, in peracarids (q.v.)
laterally-moving mouthparts situated behind the mancibles:
WO pairs in crustaceans, the first usually called the maxillules
(* maxilla 1 = first maxilla) and the second the maxillae
(= maxilla 2 = second maxilla) (q.v.) (see Table |, p. 6)

see maxi/la | (= first maxilla)

accessory feeding appendages situated behind the macillae
(q.v.) and formed by the modification of up to three pairs of
anterior thoracic appendages (q.v.) (see Table |, p. 6)

a taxon of crustaceans that includes the copepods, ostricods
and branchiurans

n the midlne

(= mesial): towards the madline

(= meropodite): the fourth segment from the body of the
seven articles in a crustacean thoracopod (q.v.) (see Fig. 3, p. 3)
SCC moevs

sec medial

towards the centre line and at the tip

referring 10 body segmentation where, in development, cach
somite is a sub-unit containing all of the organ systems of the
M)'

transformation from juvenile to adult form

second larval stage of many crustaceans

multicellular animals

feeding on particles that are minute in relation to the st e of
the feeder (cf. macrophagous)

a grinding, cutting or piercing part of the mandible

of a genus, containing only one species

pertaining to form and structure

appendages modified for feeding (mandibles, maxillae and
maxillipeds (q.v.)

a group of decapods distinguished by laterally compre ised
bodies and pleopods (q.v.) adapted for swimming (shrinps
and prawns)




natstory
nauplius larva

neotenous

ocellus
ocular
ocular lobe

ocular stalk
ontogeny

oostegite
operculiform
operculum
orbit

order
ovigerous

palm

palp
papilla
paragnath
peduncle

pelagic
penis

penultimate
Peracarida

peracopod
pereiopod
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used for swimming

the earliest (and uniquely characteristic) larval stage of crusta-
ceans, characterized by a rounded or pear-shaped.
unsegmented body. three pairs of appendages, and a single
median eye

of a feature, one normally found in the larva but retained in
the adult

simple Light-receptor occurring in many invertebrates
pentaining to the eyve

a lobe-like structure of the head, bearing the eves (not an eve
stalk)

eyestalk: the stalk-like structure bearing the eve

the ongin and development of an organism from
conception 1o maturity

a lamellar outgrowth of the coxal article of a thoracic leg,
several making up the brood pouch or marsupium (q.v.)

like a lid

a'lid" or covering

eye socket: in decapods, the depression in the exoskeleton
from which the eve stalk arises

taxonomic category below the level of ‘class’ and above the
level of “family’'

bearing eggs

(= manus). the broadened portion of the propodus (gv.) of a
chela

an articulated branch, usually of a mouthpart

a small lobe or nipple

one of the lobes of the labium (q.v.)

a stalk, or the enlarged proximal part of an appendage such as
an antenna (g.v.) or uropod (g.v.)

of organisms, those inhabiting the open waters of an ocean or
lake

(pl. penes): male copulatory organ

the one before the last

a group of malacostracans distinguished by a lacinia mobilis
(q.v.) and, in the female, a brood pouch

see pereoipod

(= peracopod = percopod)- the stenopodous locomotory append-
ages of the pereon (thorax) of malacostracan crustaceans (q.v.)
(see Table |, p. 6)

the thorax: the middle body tagma (q.v.), in malacostracans
consisting of cight somites bearing maxillipeds (q.v.) and

pereiopods (q v.)
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perconite
percopod
periphyton
phreatic
phoretic

phyllopod
phyium
phytoplankton
plankton

platybranchiate

pleon

pleonite

pleopod
pleotelson

pleurite
plumose
Polychaeta

Porifera
posterior
postero-distal
postero-inferior
postfrontal crest

post-larva
prehensile
process
propodus

propopodite
protandrous

hermaphrodite
protogynous

hermaphrodite
protogastric

Freshwater Invertebrate Guides: Crustacea I1

an individual somite of the thorax or pereon

see perciopod

minute organisms attached to aguatic plants

relating to ground water

pertaming to the transportation of one NON-Parasitic oryanism
by another larger organism of a different species

a Nattened and leaf-like trunk limb (see stenopod)

the highest taxonomic category of animals

planktonic plans

a collective term for the small organisms living suspended in
the water column and at the mercy of currents

the condition in some isopods in which both rami of plcopods
4 and S are lamellar (q.v.)

(adj. pleonal): the abdomen; the last of three body tagma
(q.v.); in malacostracans usually consisting of five somites
bearing pleopods and a terminal somite bearing a pair f uro-
pods (q.v.) and a terminal telson (q.v.)

one of the somites of the pleon (q.v.)

(= swimmeret). one of the five pairs of abdominal af pend-
ages in malacostracan crustaceans

structure resulting from the fusion of one or more p conal
somites with the telson (q.v.)

(= pleuron): see epimeron (q.v.)

feathery

class of Annclida (q.v.) comaining bristle-worms, tube-
worms and fan-worms

sponges

towards the tail end: cf. anterior (q.v.)

towards the tail and away from the centre of the body

towards the tail and ventrally

ridge running transversely across the dorsal surface f the
carapace just behind the fromal margin (g.v.), in some
decapods

first adult stage

able to grasp or cling

a projection

(= propopodite): the sixth from the base of the :even
articles or segments of a crustacean thoracic appendage (see
Fig. 3,p.3)

see propodus

an animal that starts life as a male and later becomes a female

an animal that starts life as a female and later becomes a
male

pertaining to that part of the carapace covenng the anterior
part of the gut
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|

protopodite

proximal
pubescent

ramus

Reptantia

retinacula

robust
rostrum

rostral length

salinity

scale

scabrous
sclerotized
second anmenna
second maxilla
segment
serrated

sessile

seta
setiferous
setiform
setose

sexual dimorphism

stenohaline
stenopod
somite

species

spermatophore
SpInaton
spine

spinose
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the proximal part of any crustacean limb, usually consisting
of the coxa (q.v.) and basis (q.v.)

towards the point of attachment: ¢f. disral (q.v.)

covered with a layer of fine, short hairs

(pl. rami): branch; one¢ of the two branches making up the
stenopodous (q.v.) crustacean limb

a group of decapods distinguished by legs used for walking
or crawling and usually by enlarged, chelate first perciopods
(crabs, hermit crabs, crayfish, etc ) (see Natantia)

(sing. retinaculum): small hooks on the medial edge of some
pleopods (q.v) that interlock them so that cach pair moves as
a unit

stout, sturdy

a pointed dorsal extension of the crustacean carapace (q.v.)
projecting anteriorly between the eves

the length of the rostrum relative to the length of the rest of
the carapace

a measure of the saltiness of water

a flattened projection of the base of the antenna

rough, usually with a covening of short, stiff hairs

of the exoskeleton, hardened and tanned

see amtenna

see maxilla

a sommite (q.v.) or a single article (g v.) of an appendage
with a saw-like edge

without a stalk or, more commonly, animals permanently
fixed in one spot

(pl. setae): a chitinous hair or bristle

bearing setae

in form, like a seta

bearing sctae

difference in form between male and female of the same
species

can only tolerate a narrow range of salinity

(ad). stenopodous): a subeylindrical walking leg

one of the repeated units that make up the body of a crusta-
cean

a group of interbreeding individuals reproductively isolated
from other such groups: the unit of biological diversity

a small package of sperm

the arrangement (size and number) of spines

a pointed, tooth-like expansion of the integument

spiny, or covered with spines
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statocyst

sub

subacute
subchelate
subcylindrical
subequal
subspecies

subterminal

sympodite

synonym

tagma

taxon
Laxonomy
tailfan

1elson

lerga
terminal
thorax

thoracopod
tracheate
transverse
trophic
truncate
tubercle

unguis
unIramous

uropod

Urosome

ventral
vermiform
vie:

zoea larva
zooplankion
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a small sense organ, containing a hard rounded or oval struc-
ture, providing a sense of balance

a prefix indicating ‘almost’ or ‘not quite’

not quite acute (q.v.)

approaching the condition of being chelate (q.v.)

almost cylindrical

almost equal

in animals the only recognized taxon below species: popula-
tions that are recognizably different from each other but that
can probably interbreed

almost at the tip

(= sympod): the proximal article of a wropod (q.v.)

in taxonomy, another name for the same species

a section of the body: head, thorax ete,

any unit of biological classification

the study of the classification of organisms

a splayed terminal fan formed by the uropods (q.+.) and
telson (g.v.)

the terminal part of the body, behind the last abcominal
somite

(sing. tergum): thickened dorsal plate of cuticle

at the end (usually at the posterior end)

the central of three principal divisions (head, thorax, abdo-
men ) of the body of most crustaceans

one of the appendages of the thorax

of pleopod, bearing tubular respiratory structures

running from side-to-side of the animal

referring to food and feeding

bluntly ended, cut off

a small rounded protuberance or nodule

the apical claw of the dactyl of a thoracic leg

consisting of a single ramus or branch

‘tail leg": the sixth and last pair (4th to 6th in amphi»ods)
of abdominal appendages

in amphipods, the last three (uropod-bearing) somite: plus
the telson (q.v.)

referring to the underside of the body : ¢f dorsal
‘worm-like'
any wetland or riverine reed-bed

a larval stage of some decapods
animal plankton (q.v.)
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GLOSSARY OF PLACE NAMES

NEW PROVINCIAL NAMES IN SOUTH AFRICA TOGETHER WITH
ABBREVIATIONS USED IN THE TEXT

Eastern Cape formerly the eastemn part of the Cape Province

(EC)

Free State formerly the Orange Free State

(FS)

Gauteng formerly the Pretona'Witwatersrand'Vereeniging complex
(G part of the Transvaal

KwaZulu-Natal formerly Natal, which included Zululand

(KZN)

Mpumalanga formerly the ‘eastern Transvaal’

(MPL)

Northern Cape formerly the north-western part of the Cape Province
(NC)

Northern Province  formerly the ‘northern Transvaal'.

(NP)

North West formerly the ‘western Transvaal

(NW)

Western Cape formerly the ‘western Cape

(WC)

ABBREVIATIONS OF OTHER COUNTRIES IN SOUTHERN AFRICA

BOTS Botswana
LES Lesotho
MWI Malawi
MOZ Mozambique
NAM Namibia
SW7 Swaznland
ZAM Zambia

ZIM Zimbabwe
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REGIONAL NAMES
Bushmanland (= Boesmanland): The north-castern parts of Nan ibia, the

south-western parts of Botswana and the drier northem areas
of the Northern Cape

Cape One of the four former provinces of South Africa no~ named
as follows: the north-western part is now the Northern Cape:
the south-western part is now the Western Cape | th: castem
part, together with the former Ciskei and Transke: (qv), is
now the Eastern Cape

Caprivi I'he north-eastern ‘panhandle’ of Namibia
Damaraland The west-central region of Namibia . |
Delgoa Bay (= Ba:a de Maputo): large bay on cast coast of Moz mbique, . |

site of Maputo Harbour

Drakensberg The mountain range stretching from the northern regions of . ‘
Mountains the Eastern Cape through the highlands of KwaZuluNatal,
Lesotho and the eastern Free State to Mpumalanga

Greater The south-castern part of Namibia (also see "Namaqu: land').
Namaqualand

Griqualand East Border region between the Transkei (qv) and KwaZu u
Natal.

Griqualand West  Arid region from Bloemfontemn (Free State) westwads into
the North West Province.

Highveld High-altitude inland plateau characterized by grassland vege-
tation. Predominantly in Gauteng and the Free State

Kalahan The desent region of the northern North West Province, south-
em Botswana and south-castern Namibia.

Karoo Arid central region of southern Africa characterized by low

scrub vegetation and very litthe grass cover: predom inantly
in the southern Northern Cape, the western parts of the East-
em Cape, the former Transkei (qv) and the northern  border
of the Western Cape.
Kaokoveld I'he and north-western coastal regions of Namibia
(Kaokoland)

Kruger National Large nature reserve in the north-castern region of Mpurralanga
Park on the Mozambique border




Makatim
Flats
Maputaland

Namaland

Namaqualand

Namib Desen

Natal

Orange Free State
Owamboland
(Ovamboland)
Southern Cape

lranskel

I'ransvaal

Zululand

-’
-3
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Pongola River floodplain, north-cast of Jozini, Maputaland (q v.)

Coastal plain in the north eastern region of KwaZulu/Natal
and southern Mozambique, bounded by the Lebombo
Mountains in the west and the Indian Ocean in the cast

Ihe coastal areas of the central Namib (gv) in Namibia

Arid region along the western parts of the Northern Cape and
continuing into Namibia, where it is known as Greater Nama-
qualand (qv)

The coastal desert of south-western Africa, extending roughly
from the Orange River to Benguela in Angola

One of the four former provinces of South Africa, which
previously included the region variously known as Zululand
and KwaZulu, now re-named KwaZulu/Natal

One of the four former provinces of South Africa, now known as
the Free State

Northermn region of Namibia

he southemn coastal strip from Cape Agulhas in the west 1o
Cape St Francis in the cast.

T'he region colloguially known as the Transkei is now part of
the Eastern Cape Province, stretching from the Kei River to
Port Edward on the KwaZulu™Natal border

One of the four former provinces of South Africa: the north
em part is now the Northern Province, the castern  part is
now Mpumalanga: the southern part is now Gauteng and the
western region is now part of the North West Province

in KwaZulu - Natal, the eastern coastal belt and adjacent inte
rior from the Tugela River to the Mozambique border
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INDEX OF SCIENTIFIC AND COMMON NAMIS

Acadiocaris novascotica, 75

Afrobathynella trimera, 20, 21, 22, 25,

26
Afrocerberus, 51

A letabar, 53, 88
{gnathobatlynella ecciesi, 16, 19, 20
Amphipoda, 2,9, 28 49, 80
Amphisopodidae, 70
Antheluridae, 63
Anthuridea, 52, 63
Apseudes digitalis. 82
Apscudidae, 82
Aguadulcaris, 38, 39,29, 41

A andronyx, 39, 40, 41, 45

4 awricularia. 39, 40, 45

1 crassicorms, 40, 45

4 demrara, 38,41, 33

A marunguis, 39, 40, 45

A pheronyx, 39, 40, 45
Artemia, 4
Arthropoda, |
Ascllota, 52, 56
Atyidae, 94, 110112
Atyoida serrata. 93,94, 98, 111-112
Australian redclaw (crayfish). 7

Bathynellacea, 2,9, 11-27
Bathynellidae, 12, 14, 15, 16, 20, 26
blue river crab, 118

Bolutisia minuta, 45

Bolusiidae, 32, 45

Brachyura, 2, 88, 90, 94

bright river crab, 117

Brinck's river crab, 116

Cape river crab, 118
Cape river prawn, 112
Cariding, 94, 110-112
C. africana 95,96,.97, 111
C. indistincta, 96,97, 111
C mlonca, 96, 97, 110111
C

" typhus, 96, 111

Chelicerata, |
Cherax, 7,92
C. destructor, 92
C gquadricarinatus, 7, 92
C tenwimanus, 92
Corophiidae, 45
crab(s) (Decapoda), 1, 7. 8, 87,89
blue river, 118
bright river, 117
~ Brinck's river, 116
Cape river, 118
crown, 115
fattened river, 117
granular river, 117
Natal river, 119
single-spined river, 120
small-spined river, 118
spurred river, 119
toothed river, 117
Warren's river, 120
crawfish, 7
crayfish, 7
Australian redclaw, 7
Louisiana red swamp, 7
Corophium triaenonyx, 45
Crangomyx, 34
crown crab, 115
Ctemiobathyneila, 11
C. caparu, 20,21, 23, 25, 26
Ctenophallonella mutlumuviensts, 20,
21,24,25,26
Cumacea, 78
Cyathura, 51, 63
C estwaria, 64, 65

Decapoda, 9, 87 123, 89
Dikonophora, 82, 85

Epicaridea, 52
Encrangonyx robertsi. 34
Eucarida, 2
Eumalacostraca, 2
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Flabellifera, S0, 52, 64
flattened river crab, 117
furry armed river prawn, 114

Gammaridae, 33
Gammaridea, 28, 29
CGammarus, 38
Gecarcinautes, 116
Gnathiidea, 50, 52
Grandidierella lignorum, 45
granular river crab, 117
Grapsidae, 115

Halmyrapseudes digitalis. 82, 83
Heterotanais, 80

Hutchsonielia, 2, 3

Hymeniacidon perlevis, 85
Hymenosoma orbiculare, 91, 106, 115
Hymenosomatidae, 115

Hyperiidea, 28

Hyssuridae, 63

Ingolficlla, 29

Ingolficllidae, 29, 32, 33, 34, 35, 45
Isopoda, 2, 9, 50-74, 78

Insecta, |

Janiroidea, 61

Leptobathynella, 11, 20, 21, 23, 26
Leptochelia, 80
Limnoriidae, 50

Macrobrachium, 93, 98,101, 112-115
M. equidens, 102, 103, 112, 115
M idella, 100,101,112, 113
M lar, 93,113
M lepidactvius, 101, 104, 105,113
M petersii 104, 105,113,114
M. rosenbergii, 92,93, 113
M. rude, 102,103, 112,114
M scabricwium, 101, 104, 105, 112,
14
M vollenhoveni, 93, 105, 112, 114
Macrura, 2, 88, 90, 94
Malacostraca, 1, 87
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Mangkwrtu mityula, 75, 76
mangrove prawn, 112
marron, 7
Mathamelita, 38

M aequicandata, 38, 45
Mesamphisopus, 68, 70

A abbreviarus, 70, 71

M capensis, 69, 70, 71,72

M depressus, 70, 71,72

M penicillarus, 70, 71,72
Metaingolfiellidae, 29
Microcerberidae, 51, 53
Microcerberidea, 52, 53
Microcerberus, 53, 54, 88
Mictacea, 78
Mokonophora, 82
Munnidae, 61
Mysidacea, 78

Namuibianira, 51, 56

N. aigamasensis, 56, 57, 58

N. aikabensis, 56, 57, 58

N. arnhemensis, 56, 87, S8

N. dracohalitus, 56, §7, 58
Nannobathynelia, 11

N africana,. 16,20, 26
Natal river crab, 119
Natantia, 90, 94
Nunubathynella dimera. 20, 21, 22, 23,
25,26

Oniscidea, 50, 52

Palaemon, 98,99, 112

P. capensis. 99, 106, 112

P. concinnus, 99, 106, 112
Palacmonidae, 94, 112
Parabathynellidae, 12, 14, 15, 20, 21, 26
Paracyclops chiltoni, 60
Parameliza, 38, 39, 40, 41, 43

P. awrantia. 39, 42, 43, 45

P. barnardi, 43, 44 . 45

P. capensis, 33, 43, 44,45

P flexa, 40, 41, 45

P. granulicornis, 39,42 45
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P. kogelensis, 43, 44, 46 mangrove, 112

. magna. 39,44 , 46 ~ rough-shelied river, 113

P magnicorms, 39, 41, 43, 44 46 scaly-armed niver, 113

P nigroculus, 40, 46 ~ smooth river, 115

P nigroculus var. persetosa, 40 south-east coast river, 114

P odontophora, 40, 41 _ 46 strong-arm river, 114

P parva, 43, 44 46 west coast river, 114

P platypus, 39,42, 43, 46 Procambarus clarkii, 7,92

P pillicornis, 41, 42, 46 Protocerberus. S|

P pinnicornis, 40, 41, 46 P schminkel kruegeri, 53, 54, %8

P seticornis, 41,42, 46 Protojanira. 51, 56, 59

P spinicornis, 40, 41, 46 P leleypi, 89, 60

P triangula, 42, 46 P prenticei, §9. 60

P tulbaghensis. 39, 42, 46 Protojanindac. 56

P. validicornis, 42, 43, 46 Protojaniroides, 1, 56, 62
Paramelitidae, 29, 32, 38, 45 46 P ficki, §9, 61
Paramunna laevifrons. 63 P. perbrincki, 6)
Paranthuridae, 63 Pseudosphaeroma_ 51, 67
Peracarida, 2, 78 ‘Psendosphaeromd barnards, 66, 67
Phreatoicidea, 52, 68

Phreatoicus, 68 Reptantia, 90, 94

P. capensis, 68 rough-shelled river prawn, 113

Potamogeton. 62 Ruppia. 62

)
Potamon (Potamonautes) bottegod, 119 scaly-a | river prawn, 113

;: ;’;:w"";:w“"‘;zﬂm 1 shrimps (Decapoda), 1, 87, 89
k- single-spined river crab, 120

Potamonautes, 115-120 »

P brincki 107. 109, 116 Sinelobus stanfords, 80, 84, 85
g Ay small-spined river crab, 118

P. clarus, 108, 109, 117 smooth river prawn, 115

“
f’ : z"""“" '3:" 107, “&)‘7' "(:)& "9 south-east coast river prawn, 114
- depressus depressus, 107, Spelaeogriphacea, 2.9, 75-79

P gramularis, 108, 109, 117 Spelacogriphidac, 76

P lividus, 108, 109, 118 Spelocogriphus, 76

P. obesus calcararus, 106,107,119 " PERELL D o

P. parvispina, 102,103, 111 Sphasroma, 66

P. perlatus, 108,109, 117, 118,119 G e 66

P. sidneyi, 108,109, 118, 119,120 0n g e oo

P unispinus, 106, 107, 118, 120 , 2

P. warreni, 106,107, 113, 120 ;‘;cmph.\mwdx. SRA
P, OW'?(’M“'N‘"- Hs v Sternophysinx, 29 34,56 .47
Potiicoara brasiliensis, 75, 76 Sternaphysing sp. A, 37
prawn(s) (Decapoda), 1, 87, 89 S alca. 36,37, 47

- Cape river, 112 S basilobata, 36, 37, 47

furry-armed river, 113 S calceola, 36,37, 47
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S filaris, 36, 37
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Uromunna, S1
{ sheltoni, 61, 62

Valvifera, 52
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