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ABSTRACT. — Data on status aud exploitation of Erymnochelys madagascariensis were collected during
May and June, 1991, in western Madagascar. The species is fully protected by Malagasy law and
commercial exploitation is negligible, but it is frequently incidentally canght during fishing
operations. Virtually all turtles caught in this manner are slaughtered for local consumption.
Increased commercial fishing pressure in the former strongholds of Erymnochelys, i.e., large lakes
in the floodplains of streams in western Madagascar, is progressively depleting and exterminating
the Yargest populations of the species. Decline and extermination of populations is retarded in very
large water bodies and in habitats with areas that are unsuitable for seine net fishing, In such
marsginal habitats where fishing occurs only cccasionally and with less intensity, populations of
Erymnochelys seem 1o fare better, No significant populations are known to occur in fully protected
areas. Establishment of a protected area for this species and a captive breeding program on its behalf

are recommended.

Erymnochelys madagascariensis (Grandidier, 1867) is
a [reshwater turtle endemic ta Madagascar, and the only
living member of the subfamily Podocneminae (Family
Pelomedusidae)in the Old World. Its closestrelaiives ase the
South American turtles of the genera Podocnemis and
Peltocephalus. Evymnochelys inhabits rivers, backwaters,
and lakes in the jowlands of western Madagascar between
Lac Thotry and the Mangoky River in the south and the
Sambirano River in the north, Most distribution localities
plotted by Bour (1985) represent old ticld notes and musevm
records, and the species’ current range is poorly known.
Ervmnachelys is protecied by Malagasy taw and may not be
hunted, killed, caplured, or collected without the authoriza-
tion of the country’s highest wildlife regulatory authority,
and then only if required in the narional interest or for
scientific purposes. [n the case of Erymnockelys, enforce-
ment 18 difficult.

Little is known on the present staws of Eryninochelys
populations, bul the species ts generally considerad rare and
possibly in decline (Groombridge, 1982 Jenkins, 1987).
Few areas have bcen surveyed for Eryninochelys n recent
times. Tronc and Vuillemin (1973) reporicd Erymunochelys
to be abundant in permanent lakes along the Tsiribihina (Lac
Andranomena and lakes around Berevo) and along its afflu-
ents (lakes in the region of Miandrivazo); Kuchling (1988,
1993) described a population in Lac Marofijao near Ambato
Boeni, in the Betsiboka lowlands, and considered the popu-
lation to be overexploited; and Jenkins et al. (1990) surveyed
Lac Kinkony for Erymnochelys.

This paper presents results from 4 field survey in May-
June, 1991, the main purpose of which was to collect
preliminary information on Erymnochelys populations in
different regions and habilats with the goal of facilitating the
selection of study sites for a more comprehensive follow-up
study. In addition, it was hoped the survey would provide
information to estimate the degree of threatto the survival of

Erymnochelys and 1o assess the urgency of conservation
measures.

METHODS

Field work was conducted from 3 May - 10 June, 1991,
in the areas of Ainhato Boeni and Macvatanana (Fig. 1-A),
as well as the area of Miandrivazo and Belo/Tsivibthina (Iip.
1-B), in collaboration with local represemtatives of the
Direction des Eaux et Foréts {Mr. Rasoiamamama Celestin
Rabelahy, Chef du Cantonnement des Eaux et Foréls
Tsaramandroso/Ambato Boeni: Mr, Randriamanana
Scbastian Veroni, Chef du Cantonnement des Eaux et Foréts
Maevatanana; Mr. Rabearisoa Louis Theodore, Adjoint
Technique Aff., Chef du Cantonnement des Eaux ct Foréts
Mianrdrivazo: and Mr. Ralaivao Marltial, Chef du
Cantonnement Forestier Belo/Tsiribihina).

Background information on Erymnochelys was gath-
ered by visiting localities and habitats where Erymmochelys
was presumed or reported to occur, and interviewing local
fisherrnen. Specific, standardized questions were asked about
methods and rates of capture and exploitation of freshwater
turlles, thedentities of which were confirmed by presentiog
pholographs of the different aquatic turlle species in the area
(Erymnochelys madagascariensis, Pelomedusa subrufa, and
Pelusios castanoides) 1o the fishermen.

Most localities were inspected by pirogue and several
limes the senior author accompanied fishermen who were
fishing with nets. When encountered, cmpty shells of re-
cently slaughtered turtles were examined. Four Erymnochelvs
and one Pelomedusa subrafu were caught by [shermen
during the survey period and were examined while ahve.
Seven juvenile Erymnochelys were caught by hand while
diving with mask and snorkel. These were measured and
weighed, the stomach contents flushed (Legler, 1977}, and
then released ar the silc of captare.
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Figure 1. Maps of study locations in Madagascar, A. Ambato Boeni - Maevaianana area, B. Miandrivazo - Belo/Tsicibihina area.

It proved difficult to make reliable estimates of the
surface area of lakes in this region, because of propounced
seasomal Muciuations and lack of guantitative wpographical
data. All Take surface area estimates in this report are based
on planimetry of permanent lake areas on 1300000 maps of
Madagascar, but they provide only a rough indication of the
area of particular hab

RESULTS

Information coricerning the occurrence und shundance
of Erymmnochelys wasobtained for Lac Marofilao near Ambaio
Boent, the small lake and swamp area of Ambodorska near
Maevetanana, Ampanihy, Begogo, Mahombe. Buofoe, und
Betsioky lakes in thearea of Miundrivazo, and Andranomena
and Hima lakes in the Tsiribihina area. A summary of the
status of turtle populations in these lakes is given in Table 1.
However, this list may not accurately represent the species’
stalus Lhroughout its range, as the areas selected for these
Surveys may, or may not. represent some of the best rernain-

ing habjats and populations.

A dramatic interview finding was that the last
Ervmnochelys at Lac Marofilao had been caught during
1987, and, according to fishermen, the turtles must now be
considered extirpated. During the Jast survey in November,
1986 (Kuchling, 1988}, Ervimnochelys appeared 10 be fairly
ahundant. and the fishermen at Marofilap were able (o caich
1013 individuals (including juveniles) per week with two
seine nets. Lac Marofilao is one of a chain of more than a
dazen lakes along the Kamoro River stretching between
AmbatoBoeni and Anjiajia. During the wet season, Lhe lakes
are interconnected and flooded by the Kamoro River. Gen-
erally. Ervmnaochelys seem to migrate into inundated areas
during the wet scason, from rivers into lakes and swamps.
Particularly high flood levels of the Kamoro River were
recorded in the years 1953, 1959, 1990, and 1991, with 1991
being the most severe flood on record. It is puzzling that
apparently no new turtles moved into the lake with the floods
of recent years.

Several changes have occurred in the area of Marofilao
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Table 1, Hebizm nze. fishing seessice and estimaizd siaws o Ervnnechelyvs populations.
Lzee tishing use of cstimnaled source
pressure seine status of of
10 lake nets population dala
Maroiilao 230 fairly ve high extirpated resent
good mng since 1988 sp(udy
Ambodoroka 28 very high no scasonally present
good moderate stndy
Ampaniby 40 rather moderate low moderately present
diff, abundanl study
Hezogo & 300 cather relal, no abundant present
Mahombe diff, fow study
Bofo 300 very ve high depleted present
2004 hi 3 sludy
Betsioky 500 véry very ve extirpated? resenl
good high hi grfv\ gmdy
Andranomena 750 faicly very high depleted present
study
Hima 1500 fairl vg:r?; ve heavily present
Z00 hig hipl depleted study
Kinkony 10,000- rather high - high? depleted? Jenkins
15,000 aifl. ve el al.
high? 1990

and the other lakes since 1986. During 1987, a large area of
reeds, Phragmites mawritianus. inundated during the wet
scason, was cleared for a cotton plantation. Throughoul the
region of Ambato Boeni, cotton crops have increased during
recent years and many scasonally flooded areas are used to
grow cotton during the dry season. These crops receive
heavy applications of insecticides and herbicides. The hu-
man population has increased in the area, and many more
fishermen are now exploiting the lakes, According to (he
older fishermen, the fish catch has decreased dramatically 1o
recent years and they assume that, in a few years. profes-
stongl fishing will no longer be profitable. Due w0 the
declining fish catch, some fishermen are now using very fine
nets o catch fish fry to be dried or sold fresh in markets (or
food, an aclvity that will further exacerbate the siwation.

Antbodoroka is a backwaler and swamp arca of the
Betsiboka River, a few hundred meters below the last
waterfalls, west of the bridge on the road from Maevatanana
1o Mahajanga. Trextends fromtheriver into a vallcy bardered
by hills (*“Ambodoroka” means “in the bosom of the rocks™).
Thewaler level and the inundated area fluctvate significantty
with the scason, with highest levels fram December 1o
March or April. Both Eryrnochelys madagascariensis and
Pelusios casianoides occur hese, Pelusios is found throughout
the year, whereas Erymnochelys is caught only “after (he
water starts to getred” when the floodwaters of the Betsiboka
River enter the swamp. Young Erymnochelys are caught as
well as adults, but fishermen there do nol know where (he
females tay theireggs. During May, Erymnochelysbeginsto
disappear and is rarely caughl during the subseguent cool,
dry season {in contrast to Pelusios).

Berween Miandrivazo in the north and Ambatolahy in
the south there is a chain of lakes in the floodplains of the

Mahajilo, Mania, and Akeny rivers (which flow together and
form th¢ Tsiribihing) between the Bemeraha massif in the
west and the highlands (Bongolava) in the cast. This river
and lake system is bordered on its eastern side by (he paved
road from Morondava to Antsirabe. This road facilitates the
wansport and marketing of fresh fish between the lakes close
to the road and cities in the highlands. Much of the alluvial
land is cleared and used for agriculture. For this survey,
several {akes were chosen according to their accessibility
from the main road and level of the fishing pressure, Lakes
surveyed included Ampanihi, Begogo, Mahombe, Bofo,
and Betsioky.

Lakes Adranomena and Hima are located in the flood-
plain of the Tsiribihina River, Commercial fishing is a majog
occupation in the area and many people from otherareas also
come Lo fish these during the dry season. Several motorboats
are employed and fishing is accomplished mainly with seine
nels, though many hoop nets are also used. Fish are dricd,
salted, and traded to the central bighlands. Theoretically, the
lukes are closed to net fishing from November to February.

During this survey, we descended the Tsiribihina River
by pirogue from its origin 10 Belo/Tsiribihina, where the
water becomes brackish. [t was more difficult to collect
information on (urtles in the rivers than in the takes, dve 10
fishing being more difficult and fishermen scarcer. In addi-
lion, the river water is red from suspended scdiments,
hampering direct observations.

The Tsiribihina meanders for about 30 km in gorges
through the Bemeraha massif with either steep and rocky or
steep and narrow muddy shores with forested slopes behind.
Atthe end of May, 1991, sand and mud banks were lying dry
in the riverbed, bot on a previous descent sa January, 1985,
during the high water season, the entire niverbed was inun-
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Figure 2. Erymnochelys madagascariensis from the Kirindy
River area, 1986. Photo by R.A. Mittermeier.

dated. Several relatively short, partly ephemeral creeks flow
into the river from the slopes of the Bemeraha massif. The
longest and most important is the Ambinda, which enters the
Tsiribihina from the south, about 5 km before the gorge ends
and the river enters the western plain. The Ambinda de-
scends the Bemeraha massif in a rocky bed with many
waterfalls and rocky basins. In the last 100 m before it joins
the Tsiribihina, the bed is sandy and muddy and the creek
forms several basins and more or less stagnant, shallow
meanders with water of reasonable visibility.

The lower part of Ambinda Creek was searched by
mask and snorkel, and seven juvenile Erymnochelys were
caught by hand in the basin directly below the last rapids.
The three smallest animals had carapace lengths (CL) of
50.6, 54.4, and 51.0 mm. They must have hatched a few
months earlier and very likely in that area. The closest
swamp areas and backwaters are either 5 km downstream or
25 km upstream. Two animals of 90.8 and 99.4 mm CL may
have been yearlings, and two animals of 126.0and 134.8 mm
CL may have been two years old. Interestingly, no
Erymnochelys were found in basins above the first rapids,
although these were rather low, with rocky steps. The basin
with the seven turtles was about 15 m long, 5-6 m wide, and
2-3 m deep. One side was a sandy slope and the other a rock
wall. The bottom consisted of sand and big rock boulders
with some leaf litter.

As recently as 1985, the species still occurred in the
Kirindy River region as well. Two live specimens were seen
and photographed in 1985 and 1986 in the private collection
of Monsieur Jean de Heaulme at Analabe, north of Morondava
(Fig. 2). These were said to have been captured in the
Kirindy River, but no further information on their occur-
rence in this river system is available.

DISCUSSION

Erymnochelys madagascariensis has a wide distribu-
tion over much of western Madagascar, but it is restricted to
certain habitats, including slow moving rivers, backwaters,
and floodplain lakes. The most suitable wetlands are along
certain rivers and their tributaries, e.g., the Betsiboka, the

Mahavavy (including Lac Kinkony), the Tsiribihina, and the
Mangoky, as well as suchlake systems as Bemamba, Masama,
and Befotaka, and Thotry in the south. In the northern parts
of its distribution, the area of Port Berge may offer good
habitat. It is likely that small populations of Erymnochelys
still live, or previously lived, in areas not cited above, but
these localities were almost certainly the core areas with the
largest populations of the species.

Most recent authors have considered overexploitation
for food as the main threat to Erymnochelys populations
(e.g., Groombridge, 1982; Kuchling and Mittermeier, 1987;
Kuchling, 1988; Nicoll and Langrand, 1989; Jenkins et al.,
1990), although the increasing conversion of margins of
large lakes and rivers to agriculture (Blanc, 1984) and
possibly competition with introduced and rapidly expanding
populations of the genus Pelusios (Pritchard, 1979;
Groombridge, 1982) have also been suspected to threaten its
existence. Kuchling (1988) considered the population at Lac
Marofilao near Ambato Boeni to be depleted and overex-
ploited. Jenkins et al. (1990) surveyed Lac Kinkony for
Erymnochelys and stated, *“There is some exploitation of the
turtles for food but this appears to be low and the turtle does
not appear to be in immediate danger if current fishing
practices continue.” This assessment will be discussed in
more detail below in light of the results of the current survey.

The most significant finding regarding the status of
Erymnochelys was the possible extirpation of the population
at Lac Marofilao near Ambato Boeni during 1987. In No-
vember, 1986, fishermen at the lake were still able to catch
ca. 15 Erymnochelys (including juveniles) per week. Immi-
nent extirpation did not appear likely, although size distribu-
tion of the animals caught indicated an apparent lack of large
adults.

This demonstrates that Erymnochelys populations may
crash very rapidly under increasing or sustained high exploi-
tation pressure. The main reasons for the high susceptibility
of the species to exploitation may be the protracted juvenile
stage, large size at maturity (which means that animals are
highly prized as food long before reaching sexual maturity),
and, presumably, a very long life span, with old and large
animals having a higher reproductive output than younger
ones. At Lac Marofilao, the local fishermen were surprised
by the sudden disappearance of Erymnochelys. Although a
few old fishermen reported that the turtles were decreasing
some years before extirpation apparently occurred, the gen-
eral opinion of fishermen was that there were plenty of
turtles until they suddenly disappeared.

Apart from exploitation pressures, factors that may
render Erymnochelys populations extremely vulnerable to
extirpation may be both the size and structure of its habitats.
Obviously, relatively small, shallow, open lakes can be more
effectively depleted with seine nets than waters where deep
areas and obstacles such as tree trunks or dense vegetation
hinder net fishing. Under such conditions, a population may
be able to persist longer at low density.

This may be the case at Lac Kinkony, where the data of
Jenkins etal. (1990) indicate, in contrast to their assessment,
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a dramatically depleted population. During three months of
field study, only three specimens of Erymnochelys wese
caught by fishermen at Lac Kinkony, and a total of only four
empty carapaces were found in villages around the lake:
further, Erymnochelys was repottedly not found in nearby
smaller lakes, and eldecly Sakalava fishermen remembered
good numbers of turtles in the past (Jenkins et at., 1990). The
only reason for the persistence of Erymnochelys in Lac
Kinkony may be the size of the lake (10,000-15,000 ha,
second largest in Madagascar) and the fact that not o)l areas
are suitable for fishing with seine peis. In any case, the
statement of Jenkins et al. (1990), that Erymnochelys at Lac
Kinkony is not inimmediate danger, is not supported by their
own data.

The results of the current survey confirm that exploita-
tion pressure is the wmain reason for the decrease of
Erymnochelys populations and that physical characteristics
of its habitats, especially size, water depth, and obstruclions
to aet fishing, are factors that affect 1ts changing statvs.
Erymnochelys populations appear to be more heavily de-
pleted in areas where seinc nets are used compared to those
areas where only hoop nels and lines are in vse.

Subsistence fishing by small, local communities does
not seem to seriously threaten Erymnochelys populations, at
least not in the habitats surveyed. In the range of
Erymnochelys, two forms of commercial fishing operations
occur. In areas with good and quick access 10 major popula-
tion centers (that are close to paved roads). fish are freshly
marketed and even small bodies of water may be subjected
to heavy fishing pressure. The second marketing strategy is
to dry (and salt) fish, especially around the larger lakes in
western Madagascar where access js difficult (e.g., Lacs
Hima, Andranomena, and Kinkony), This often involves a
heavy scasonal infiux of fishermen from the highlands,
equipped with good nets and, increasingly, with molor
boats,

In the area of Miandrivazo, (ishing pressure is nega-
uively correlated with increasing distance of a habilat to the
main road into the highlands. Tn lakes close o lhe road.
fishing pressure, particularly with seine nets, is niuch higher
than in fakes that can bereached only from the road by a walk
of several hours or a day. Most of the commercially caught
fish in this area are marketed as fresh fish in the highlands,
and this does not allow for long transport times between the
catch and the middlemen, who buy them up along the road.
At the same time, Erymnochelys popolations in habitats
close to the main road seem to be.more heavily depieted than
in areas farther from the road.

Ambodoroka in the Betsiboka River lowlands may be
exceptional in the persistence of its Erymnochelys popula-
tion. It is a small lake and swamp area, close to a main road
and 1o Maevatanana, a situation in which rapid depletion of
the population might be expected. Ambodoroka is the onty
habitat surveyed where reportedly no Erymnochelys atc
caught during the annual dry season (corresponding with
lower water fevels). It may well be thatalt Erymaochelys are
normally collected by the beginning of the dry season and

that. at the beginning of each wel season, new animals
migrate into the lake with the flood waters of the Betsiboka
River. However, the possibility that some turtles migrate
from the lake into the Betsiboka River cannot be discounted.
Movements between the river and lake may be encouraged
by the waterfalls and rapids, which are only a few hundred
meters upsircam of Ambondoroka and may hamper up-
stceam mugration by turtles. Such a scenanio certainly te-
quires the persistence of a river popuoiation, from which
animals are fed into the lake and swamp area ox a yearly
basis.

River populations of Eryninochelys are generally less
studied than are populations in lake habitats. The presence of
young lurtles of different age classes at the confluence of the
Arobinda and the Tsiribihinarivers demonstrates that breed-
ing and successful recruitment of Erymnochelys occur in
riverine habitats located far from swamp areas and lakes.
The relationship between tiver populations and those in
lakes needs investigation.

In summary, large size (up 10 50 cm carapace length),
presumed longevity and delayed maturity, coupled with the
use of open water bodies as preferred habitat, reader
Erymnochelys madagascariensis more prone Lo extirpation
through overexploitation than the other freshwater turties of
Madagascar. Some fairly robust, but small, Erymnochelys
populations sfill exist in lake and swamp areas thal are
difficult to reach, and becanse of their relatively small size,
are still marginal resources for the inland fisheries ol Mada-
gascar. The exact size and structure of these populations is
unknown and should be investigated. In its former core
habitats, the large lakes and backwaters of western Mada-
gascar, Evymnochelys populations are heavily depleied or
extirpated due 1o overexploitation for food, a consequence
of the hjgh fishing pressure in these habitats. At present. the
statug of nver populations cannot be estimated due to a lack
of information.

The trend of Eryninochelys populations as a whole over
recent decades appears 10 be one of non-cyclical decline
demonstrated by the extirpation at Lac Marofilao in the late
1980s, as well as the decline of Erymnochelys in Lhe lakes in
the areas of the Tsiribthina and of Miandrivazo since the
early 1970's, where Tronc and Vuillemin (1973) described
the species as abundant. Earlier still, Voeltzkow. at the cnd
ofthe 1800’s, considered Erymnochelys to be very abundant
in lakes and ponds in the area of the iower Betsiboka River
(Voelizkow, 19014; Siebenrock, 1903}, Voehzkow sem a
large serics of more than 60 specimens from Majunga o the
Museurn of Natural History in Vienna. Today, Ervmnochelyvs
appears 0 be very rare and locally extirpated in this area;
most local people are not even aware of its existernce.

The main problem for Ervmnochelys is that its core
habitats are important areas for the inland fisheries of Mada-
gascar. In the areas of Ambato Boeni, Maevatanana,
Miandrivazo and Belo/Tsiribihina. where the currentsdrvey
ook place, the fish catch is 5,948 tons per year { figores for
1989/1990, provided by the Statistics Division of the “Di-
rection de la Peche”). This is abui 20%: of the total freshwater
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fish production of Madagascar (inland fisheries and aguac-
ulture together account for about 30,000 tons). According 1o
the five-year plan (starting in 1986), the total production of
Mudagascar should bave increased to 118,000 ions by 1990,
but over this period, it remained fairly static al. about 30,000
tons, The stagnation occusted despite improvements and
increased availability of fishing gear, particularly seine nels.
Asthe example of Lac Marofilao demonstrates (“Marofilac™
means “many fish™), both fish production and Erymnachelys
populations will suffer i{ fishing pressure increases beyond
a certain [evel.

The human population i Madagascar increased from
about 2,2 mitlion in 1901 to 5.4 million ir 1960 and 10 11.7
million in 1986; the current population growth rate is 2.9%
annually. Itis calculated that there will be 28.1 million in the
country by 20235, Without doubt, the consumption pressure
on Erymnochelys is increasing. The expansion of the inland
(isheries in Madagascar and the improvement of fishing
technologies and materials (¢.g., nets) are official goals of
the Malagasy government and seem inevitable in order to
feed the growing human population, These efforts, however,
may be disastrous for Erymnochelys if no action is faken to
manage at least some of its populations.

In a follow-up study, Erymnochelys populations will be
surveyed over the whole range of the species and selected
populations will be studied in more depth to provide 2 basis
for conservation measures. Generally, approaches to the
conscrvalion of the species could include educalion of focal
people and better enforcement of the laws protecting
Erymnochelys; rigorous protection of crucial breeding habi-
tats in different parts of its distreibution; collection and
incubation of eggs with the release of hatchlings or head-
started juveniles to restock populations; and development of
better fishery practices in gencral throughout western Mada-
gascar,

Twa additional priority activities include the establish-
menlLof protected areas and development of a captive breed-
ing program for this unique species. Further survey work 18
nceded to locate the most appropriate site for a protecied
area, probably in the Malagasy category of Special Reserve.
Semi-captive breeding is also being considered in a [ake in
the Ankarafantsika Nalional Reserve, just across from the
Ampijoroa Station where breeding effors are currentiy
underway for theendangered worloises Geochelonevmphora
ond Pyxis planicauda. A captive breeding effort cutside
Madagascur, at one of the institutions commutied to conser-
vation of the fauna of Madagascar, should be given semous
consideration as well.
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