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ARE THERE TROPICOPOLITAN MACROTHRICID CLADOCERAT

FREY, D.&."

RESUMO - EXISTEM CLADOCERDOS MACROTRICIDEDS TROPICOPOLITAS?

Dois cladSceros macrotricideos, Gueaneffa raphaelis
descrita na Africa Ocidental Francesa e JTheaingufa paulfensis
descrita na regifico de Sac Pauloc (Brasil), apareceram no sul
da Flérida (Everglades). As tentativas para determinar sa
'estas espécies sdo as mesmas que as das populagdes-tipo, ou
B@ sdo as mesmas de outros continentes (levando atualmente
o8 mesmos nomes) sdo frustadas devido & caréncia de machos
e fémeas efipiais nas colegdes. Para Gueaneffa a distribui-
¢8c de freqiéncia de tamanho mostra uma considerfivel dife-
renga entre a populagdo-tipo e aguelas de Sri Lanka e Ever-
glades. Andlises em microscSpio de varredura (SEM) também
sugerem gue hi diferengas entre as populagtes, embora estas
diferengas nioc possam ser definidas tac detalhadamente guan
to necessdric. Minha sugestio, baseado em estudos similares,
& que o8 grupos s8c diferentes ac nivel de espécie. Para
Theringula, pouco pode ser dito pois a deficiéncia em fé-
meas &€ grande. O gue € necessfrio para os grupos discutidos

acima e para Cladocera em geral quando populagdes cognatas
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s8o comparadas, @ uma amostragem malcr, nos diferentes lo-
cais de ocorréncia, contendo fémeas efiplais, efipios e ma-
chos nos diferentes estigiocs de desenvolvimento.

ABSTRACT - ARE THERE TROPICOPOLITAN MACROTHRICID CLADOCERA?

Two macrothricid cladocerans, Gueancflfa raphaeldis
described from French West Africa and Theadngufa paufendis
described from the Sac Paulo region of Brazil, have turned
up in the Everglades in southern Florida. Attempts to determine
if they are the same species as the type populations, or as
those from other continents presently bearing the same namess,
are thwarted by the general lack or scarcity of males and
ephippial females in the collections. For Gueanelffa the
size-frequency distributions eshow consgiderable diffearences
between the type population and those from Sri Lanka and the
Everglades. Scanning electron microscopy photographs also
suggest that there are differences between the populations,

although these cannot yet be defined narrowly enocgh. My
guess, based on similar studies of chydorid cognates, is
that the taxa are different at the species level. For

Theringufa little can be said, as males are campletely lacking.
What is needed for both taxa, and for Cladocera in general
when cognate populations are being compared, are large
samples from the varicus localities, each containing ephippial
females, ephippia, and all instars of males.

INTRODUCTION

My research to this time hae baen concerned almost
entirely with Cladocera in the family Chydoridae. Here the
same binomens, moet often originating from speclies described
in Europe, hava been transferred all over the World, and as
a result sclentists complacently have come to regard the



515

chydorids as cosmopolitan in distribution, meaning that the
Bame spacies occur on more than one continent. Tha production
of very resistant resting eggs when the animals bacome
gamogenetlio and the presumed easy passive dispersal of these
eggs by wind or. birds intuitively support cosmopolitanism,
and hence there seemed to be no reason to guestion the
validity of the concept.

What we have been finding in the c:l'l:.-rﬂnrida, however ,
through detailed morphological comparisons of cognate taxa
on different continenta is that the taxa are different,
scmetimes very markedly so, and always with the differences
being great encugh that there should be no dispute about the
taxa being different species. The accepted situation with
the chydeorids, and with Cladocera in general, seams to be
like saying that all Chinese look alike, meaning that without
looking at the detalls but only at those characters that
identify people as being Chinese, onde cannot distinguish
them as individuals. Many studies have now convinced me that
probably there is8 no cosmopolitanism at all among the
chydorids (see FREY 1986a, 19B6b for reviews). The family
originated at least a couple hundred million yeare ago, and
the species have been axtremely stable over time. Hybridiza
tion between present day specles of chydorids either cannot
be induced in the laboratory at all, or when it does occur
the hybrid population can reproduce only by parthenogenesis,
which involves no melosis and no possibilility of backcorossing
with the parents. Moreover, in nature any hybrid populatiocon
will be eliminated whenever environmental conditions degenerata

apprecliably.
0f the 11 families presently in the Cladocera, the
Macrothricidae is the one most closely related to tha

Chydoridae. I have never before worked with it seriocusly,
but in some samples from the Florida Everglades collected
in July 1985 I found two speclies that had not been reported
to that time from North America. One is the species Theringula
paufensis described from Brazil by Sars in 1%00, the other



5§16

Gueanella raphaelis described by Richard in 18%2 from French
Equatorial Africa, Theadinguifa has been collected only once
since Sars, and that also in Brazil (BREHM, 1938). Guenneffa
ovaer the past three decades has bean collected rathar widely
in the African and Asian Toplos, but only in Argentina and
Surinam from the Necotropice. Florida is so far away from any
of these locations that my immediate guestion was, are the
taxa in Florida the same as those in Brazil and West Africa?

Guennelfa naphaelis Richard, 1852

Gueirnelifa naphaelfis is the more interesting of
the two taxa because of its wide distribution in thea Tropics,
althrough generally in very low abundance, and alsc because
I could get access to several large samples, including
Richard's type series from Africa and Daday's from Sri
Lanka. Gueancelflfa hraphaefisd was described from near the mouth
of the Congo River by RICHARD (1892). In 1898, Daday described
a pecond specles Gueaneffa ceyfonica from Sri Lanka, which
he claimed was different from Richard's. In a few intermediate
papers BREHM (1939, 1951, 1553) recorded the presence of
Guernelfa in scattered localities in Asia and Africa, and
although he suggested the two taxa might be the sama, ha
never really urged that they be combined. This was done by
THOMARS (1B6l), and since then only a single species has been
claimed for the World. The species 1s now recorded Iin the
literature from French Equatorial Africa (= Gabon} (RICHARD,
1892), Balgian Congo (BREHM, 1939), Uganda (THOMAS, 19611,
Lake Chad region (REY & SAINT-JEAN, 1968, 1980; kolINEK,
1984), Sri Lanka (DADAY, 1898, FERNANDO, 1974), India (BREHM,
1953), Malaysia (IDRIS, 1979, 1983), Philippines (MAMARIL and
FERNANDO, 1978), New Guinea (BREHM, 1951); and from South
America Argentina (PAGGI, 1976) and Surinam tRG‘ﬁIHEK, 1584),
along with unpublished records from Brazil, British Guiana,
and Venezuela.

In many respects, Gueinellfa raphaefdis parallels the
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species of chydorids that seem to be distributed everywhere
in the Tropics and thus are considered to be truly {?)
tropicopolitan.

The material availlable for sbtudy consists of: 1)
109 specimens from RICHARD'S (1852) collections from French
Equatorial Africa that were available to him at the time he
described the specles (A LECTOTYFPE has been selected from
these epecimens); 2) 46 specimens from Sri Lanka on weslides
that DADAY (1898) used describing Gueanedflfa ceyfonden
{Although most specimens are in poor condition, a LECTOTYPE
has bean salected from among them)}; 3) 362 specimens from a
sample collected from Nuwara Wewa in Sri Lanka by C.H. Fer-
nande in May 1973; and 4) the 66 specimens recovered from
the Everglades in July 1985. The Fernande sample and the
qurglnda- sample both contained mature males, and the Fer-
nande sample in addition contained 9 cphippial femalea.

Length=fregquency distributions (Fig. 1) of three
of these pamples show a number of important features. First,
the specimens in Richard's sample seem to be considerably
smaller than those from the Everglades and Sri Ianka, lL.a.,
the smallest individuals are smaller, and the largest
individuals are much smaller. RICHARD (1892) himself noted
that the largest specimens did not exceed 0.4 mm, and that
the population averaged 0.35 mm, which is completely
substantiated in the particular sample reported here. DADAY
{(1858) reported the same size, glven as 0.3-0.4 mm, for his
population from Sri Lanka. However, Fernando's peopulation
from Sri Lanka is considerably l&rger, extending from 0.26
to 0.51 mm, and the BEvergladas population 1s even larger,
ranging from 0.29% to 0.58 mm. How stahle the ontogenatioc
size of a population of Macrothricidae is under varying
anvironmental conditions I cannot say, but in the chydorids
the taxa seem to be almost remarkably unvarying, both over
space and time. The Everglades and Sri Lanka taxa seem to
be quite similar, at least as to the sizes of males and
ephippial females. The few individuals of larger sizes in
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the Everglades sample may indicate a lesser intensity of
predation on larger sﬁnuimnns and hence a greater likelihood
that occasional specimens will survive to molt +to larger
slzes.

The sample from Africa is good, in that most of
the large females are still carrying their embryos. The
smallest female carrying embryos is indicated by the arrow
in Figure 1. Specimens smaller than this are aggregated into
two distinct peaks, representing two preproductive instars,
as in the chydorids. In the other two samples, only a single
parthenogenetic female was still carrying egga, the others
having lost theirs during preservation. Thus we cannot say
preclisely at what length the females become reproductivea,
although in the Sri Lanka sample thera seem to be two well
defined freguency spikes, which would correspond to the two
prereproductive instars of the African population. This
interpretation is supported by the mature males covering
roughly the same size range as instar II in the females, but
extending beyond here intc sizes that certainly overlap those
of mature females. Quite possibly the males do not have just
a single mature instar, as in the chydorids, but molt and
grow an indefinite number of times, as in the daphniids.

Scanning electron micrographs (SEMs) have bean
made of all thres populations. The results are not conclusive
yet, but there seem to be differences in shall and head
sculpturing, in shape and markings of the rostral region,
and particularly in the secondary setation of the antennules
of mature males. Chydorids have only three instars of males,
the first two of which are prereproductive. In these instars
there is a dafinite ontogeny in the gradual development of
characters that are functional only in mature specimens. From
the material of this study, however, I cannot say how many
prereproductive and reproductive instars there are in
Gueanella, nor what the sequence of changes is in the
development of the male reproductive characters,

It loocks as if these three populations, each from
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a different continent, are closely related but are not
completely identical, More study is needed to decide the
issue, and this must be based on large populations containing
all the reproductive instars. My guess is that theay will
probably be found to be different. '

What degree of similarity there 1s between the
Bouth American and Florida populations can only be guesased
at the moment. Because the taxon probably occurs only in the
extreme southern part of the United States and from here
more or less continuously through Central America (7) into
South America, it is rather likely they may be the SAME .
This 1s probably true of other species of Cladcocera described
from Brazil that occur as far north as the southern etates.
But for something like the honeycombed species of Chydorus,
which in North America presently occurs only in the glaciated
reglon (FREY, 1986a, 1986c) and in South America occurs at
least from northern Argentina to central Brazil (FREY, 1986c),
the species present are completely differant. The taxa are
completely isolated now and certainly were even during the
glacial ages.

Theringuia paufendis Sars, 1900

Thie taxon 1s completely different in its distri-
bution from that of Guerneffa. It was describsd from specimens
raised from n'drinﬂ mud-macrophyte sample collected in the
neighbourhoced of Sao Paulo. The taxon apparently has been
collected only one additional time, in Brazil (BREHM, 1938),
until ocur sample from the Everglades. Sars placed this taxon
in a new genus, mainly bacause of the unigue structure of
trunklimb V and the notch between the head and shell. Later
authors placed it in Machroihaix, and most recently SMIRNOV
(1976) has placed it in Echindiasca.

The elze-fregquency distrihutiun of Sars' type
population (Fig. 2) begins essentially with the emallest
reproductive individuals and has almost none of thea
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prareproductive instars. These specimens were plcked out
individually by Sars from aguaria maintained over two years.
Evidently he didn't save many of the small specimens that
must have been present. Ephippial females were in the sampla
but no males, although Sars reported collecting a considerable
number of them, and he has drawings of them in his paper.
The male is said to be very small, scarcely exceeding 0.5 mm
in length. ' :

In the Everglades population there is a seguance
of frequency splkes at the small end of the distribution,
which probably represent different instars. Few spacimens
retained their eggs on preservation, the smallest of which
measured 0.73 mm. Thus, in this population there probably are
threes prereproductive instars. Reprcduction seems to occur
at a smaller size in the Florida population, but because the
Florida population was collected and the Brazilian population
selected, there may be no major difference. The larger size
of specimens in the Brazilian sample may be raal, i.e., a
characteristic of the taxon, or it may have resulted from
Sars culturing his material in the absence of large predators.
Sars reported that the largest specimens he obtained measured
1.64 mm, whereas the largest Florida specimen measured only
1.32 mm. Bize cof specimens at the large end of the distri-
bution is somewhat meaningless in these Cladocera, because,
having an indeterminate growth pattern, they continue to
molt and grow as long as they live. Truncation of the upper
size range probably results from size-selective predators in
the habitat. The SEMs give little help in detecting differences,
as no males are present at all, and ephippial females occurred
only in the Brazil collection.

Thus, we cannot yet answer the question about the
possible conspecificity of these various populaticns. Based
on my studies of the chydorids I suspect that these macro-
thricide are also different, although there is no positive
evidence yet, only hints. Detalls of morphology, based on
SEMs and light microscopy, wWill be reported in ancther paper.
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