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ABSTRACT: This paper desecribes the planning of the faunal
rescue operation In areas destined for great reservoirs for
hydroelectric power plants in Brazil. An extensive study was
elaborated of the topography (forests, plantations), eventual for-
mation of islands through the rising of water, inquiry into
species of animals, mainly snakes, there existing. Division of the
whole area in sectors for better realization of the work. Selection
of adequate sites for the installation of antiophidic stations
(maximal distance — 3 h). Training of the boat and wehicle
crews. Informative lectures to all participants, official staffs of
the different municipalities, and florestal police on measures to
be taken. The number of animals rescued, and returned to nature
at appropriate places in the vicinity, justifies the extensive action.

INTRODUCTION

Induced by the growing need of new sources of energy, man have
continuously impaired the environment — in Brazil mainly through the
construction of great reservoirs for hydroelectric power plants — in such
a way that the deep apprehension as to future incidents is not exagge-
rated. Alterations produced by man-made lakes demand early analysis
and evaluation so that the biological system can be preserved as far a
possible, since drastic ecological changes never were beneficial to man.

The increasing ecological consciousness invoked extensive studies
related to the damaging effects on the environment, that eventually
may mitigate the expected adverse impact by the projects accompanied
by needless destruection of natural riches.

Papers with reference to studies on the environment by Machado
(1974, 1975), Cornaby (1978), the ecological survey recommended by
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Goodland (1977), faunal inventory preconized by Coutinho (1978),
Coutinho et al, (1979), evidence that in fact the ecological conscience is
being excited in Brazil as in the rest of the world (Garcez, 1978).

Motivated by the obligation to help as much as possible in the
protection of wildlife, this marvelous bequest of nature to mankind, that
must be preserved at any cost for future generations, the joint team
ZOO-BUTANTAN collaborated with “Furnas Centrais Elétricas” during
the closing of the “Marimbondo” barrage, were steps of antecipated
planning and installation of antiophidic stations were in fact applied
for the first time, and later similar collaboration was given to ELE-
TROSUL in “Salto Osoério”, ELETRONORTE in “Coaracy Nunes”, and
CESP in ‘“Capivara”, results of which are discussed in the paper by
Belluomini, Cembranelli and Autuori (1976/1977).

The planned faunal rescue at the site of the hydroelectric power
plant of “Sao Simdo”, designed according to CEMIG (1979) has been
executed by the staff of the proper Centrais Elétricas de Minas Gerais.

“Ttaipu Binacional” (1979) promoted the Ist. Seminary on Environ-
mental Preservation, manifesting through technical papers published
in a special volume particular attention to the protection of the environ-
ment and future faunal rescue.

ELETROSUL in “Santo Santiago”, and COPEL in “Foz de Areia”,
developed intense studies of technical-scientific nature, preparing in
advance the faunal preservation and rescue on occasion of the filling of
the reservoirs in 1979 and in 1980. “Furnas Centrais Elétricas” made
arrangements for the rescue operation in “Ttumbiara’”, 1979, based on

the ecological study of the UFMG (1976).

The work refering to the rescue and replacement of the ichtyological
fauna, downstream as well as upstream, constituted the responsability
of specialists as Machado and Alzuguir (1976), and Paiva (1978).

CESP through Dr. Cirilo Eduardo Mafra Machado, Administrator
of the Environmental Department, asked for the collaboration of the

joint team ZOO-BUTANTAN in “Agua Vermelha”.

The present paper describes the methodology for a prﬂ_jent of faunal
rescue and preservation, comprehending Elmtecedent Q]anmng, program-
mation, and training of personnel, improving the achievements in other

hydroelectrics.

The rescue operation executed from 26-6-78 to 11-8-78, was conducted
by the proper Hydroelectric Company under the general coordination of
the resident engineer Walmir Fernando Modesto with the collaboration

of the joint team ZOO-BUTANTAN.

As to the Health and Sanitation Program, CESP (1978 a) received
full collaboration of the Superintendency for Endemic Control from the
Division of Health of the Sio Paulo State. Countless studies on sanitary
aspects can be found in the literature (Deom, 1976). Intense studies in
this sense are being conducted by Itaipu Binacional in the inundation
area and vicinity, results of which are published in the 1st Volume of
the “ler Seminario de la Itaipu Binacional sobre Medio Ambiente”, 1979.
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LOCALIZATION

The hydroelectric power plant of “Agua Vermelha”, property of the
Centrais Energéticas de Sio Paulo — CESP — (Fig. 1), situated at the
“Rio Grande”, boundary of the Sido Paulo and the Minas Gerais States,
was constructed in the region of the waterfall “Cachoeira dos Indios”,
later disappearing with the rise of the water, and 80 km distant from
the confluence of the “Rio Grande” with the river “Parnaiba”. The
extension of the reservoir is of 168 km, and the area of the hydrographic
basin 139 900 km?, an area of 650 km? of the total reservoir, a volume of
11 billions m? of accumulated water, and 1380 MW of energy to be gerated
(CESP, 1978 a).

INSPECTION OF THE IMPOUNDMENT AREA

Early in April, 1978, technicians of the joint team, Hélio Emerson
Belluomini, Med. Vet. (Inst. Butantan), Ladislau A. Deutsch, Biologist-
Zoo de Sdo Paulo, and Luiz F. Galli, Florestal Engineer (CESP) conduc-
ted a reconnaissance of the whole impoundment area by helicopter, boat,
and vehicle. The main purpose was to evaluate, as regard faunal rescue,
the type of basin involved, forests, areas of plantations and pastures,
estimate the density of local fauna, select faunistic refuges for future
biological control, installation of antiophidic stations, availability of anti-
ophidic sera in drugstores and hospitals in adjacent cities.

The aerial and terrestrial survey showed that the left border of the
river is more elevated and would, at least inicially, determine minor
inundation areas, with progressive rising of the water without major
problems; a great part of this region is constituted by pastures and
annual cultures, mainly soja, less cotton and maize.

Besides the exuberant riparian ciliate forest, several arboraceous
sites were noted, which at first sight seemed to be formed by vestiges of
primary forest in an extension varying from 48.4 ha to 145.2 ha. These
wooded regions will not become flooded, and 2/3 of the largest arboreous
part will be bordered by the new lake, however will not present major
problems during the rising of the water up to the maximal inundation
quota.

The topography of the region shows that two islands are going to
be formed by the rising water, one situated between the “Ribeirdo La-
jeado” and the “Ribeirdo Agua Vermelha” rivers, and the other between
the “Aroeira” and “Maravilhas” rivers.

The riparian region on the right side presents a less expressive ciliar
forest; the probable formation of an island of about 40 ha can be expected
at the maximal inundation quota. The already existent islands will sub-
merge. The territory is more plane and less elevated, involving greater
impoundment areas, and according to the aerial survey, part of the forest
not yet cut down, will submerge without the formation of islands. Culti-
vated areas or pastures are seen, although in less a scale than on the left
border. Pastures predominate, and then maize and cotton plantations,
deserving special attention with regard to the presence of snakes.
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Fig. 1 — Map — localization of the reservoir destined for the hydroelectrie _power plant “Agua
Vermelha". Division of the area into the rescue regions I-VI and indication of antiophidic
stations.

Antiophidie Stations — Boat crews
Coordinator of the faunal rescue operations: Pedro Castelo B. Rosdiric (CESP)
Aides: Giuseppe Puorto (biol. — Inst. Butantan)
Antonio 8. Martins Rodrigues (biol. — FPZSP)
Auxilinry: Osear da Silva
N.®* I region
Officer on duty: Antonio G. Real (CESFP)
Boat erew: Fernando C. Rodrigues (CESP), Mauricio T. de Lima (*), and 1 Military Policeman
(PM).
Antiophidic Station: a — Hospital ¢ Maternidade Santa Rosa — Dr. Antonio J. Monteiro Gama;
b — Unidade de Sadde de Iturama — Dr. SBergio da Cunha Garein.
N.® 2 region
Officer on duty — Vandir Dins (CESI)
Boat crew: Abelar R. da Costa (CESP), Israel M. Bleich (*) and 1 PM.
Antiophidic Station: Hospital CESP de Indiaporia — Dr, -Arrigo Maiolini Junior, and Dr,
Kenichi Akimura.
N.®* & region
Officer on duty: Sandoval 0. de Lima (CESP);
Boat crew: Celio A. de Oliveirn (CESP), Luiz E. de Melo M. Machado (*), and 1 PM.
Antiophidie Station. Posto de Saide de Sio Francisco de Salea — Dr. Joagquim E. Camargo.

N.* § region
Officer on duty: 'Aldebrande H. da Silva (CESP);
Boat crew: Antonio R. do Prade (CESP), Luiz E, M. de Vasconcelos (*), and 1 PM.
Hospital on duty: Hospital ¢ Maternidade Leonor Mendes de Barros — Dr. Leovalde Cancas.

N.® § region
Officer on duty: Clarinde Qu. da Silva (CESP):
Boat erew: Paulo E. Pereira (IB), and 2 PM.
Hospital on duty: Casa de Satde e Maternidade de Itapagipe — Dr. Edimar Silva Machado.

N.* & region
Officer on duty: José P. da Silva (CESP), and 3 PM.
Antiophidie Station — Pronto Socorro Municipal de Riolindin — Dr., Osvaldo de Paiva, and
Santa Casa de Misericérdia de Paulo de Faria — Dr. Jodo A. M. Casarini.
Two auxiliary boats participated also in the operation, each with 3 PM.
Siglas: CESP — Companhia Energética de Sio Paulo
IR — Instituto Butantan
FPZSP — Fundacio Parque Zooloégico de Siao Paulo
* __ Students of the Faculty of Veterinarian Medicine aggregated to the Inst. Butantan
team
PM — Florestal Military Police of Natural Resources.
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70% of the economical activities of the region to be flooded (CESP,
1978 a) concentrate toward cattle raising and agronomics; 20% were
distributed in the municipalities of the Sao Paulo State (Indiapora,
Mira Estrela, Macedonia, Cardoso, Riolandia, and Paulo de Faria) with
3,488.50 ha of maize, rice, cotton, and soy plantations; on the side of
the Minas Gerais State, the municipalities to become affected (Iturama,
Campo Verde, Sao Francisco de Sales, Itapagipe, and Frutal) compre-
hend 2,143.8 ha of maize, rice, cotton, soy and peanut plantations.

CESP organized a special team to penetrate the woodland not to be
deforested, since experience shows that animals tend to leave areas
invaded by man. This means that 6,700 ha of woodland have to be scoured
periodically in an attempt to promote exodus of the animals to other
regions.

INSPECTION — FAUNA OF THE REGION

CESP (1978 a) made a detailed inspection of the whole area to be
flooded in search of wild animals, allowing the elaboration of the follo-
wing list of mammalian species: Cerdocyon thous (Linnaeus, 1766) ;
Tayassu tajacu (Linnaeus, 17568) ; Hydrochoerus hydrochaeris (Linnaeus,
1958) ; Dasyprocta azarae (Lichtenstein); Callithrixz jacchus penicillata
(Hershkovitz, 1968) ;: Cunniculus paca (Linnaeus, 1758); Nasua nasua
(Linnaeus, 1758) ; Tayassu albirostris (Illiger, 1811) ; Tolypeutes matacus
Desm., 1804 or T. tricinetus (Linnaeus, 1758) ; Priodontes giganteus
(Goef., 1803) ; Mazama gouazoubira (Fischer, 1814),

The scientific names were supplied by the biologist L. A. Deutsch,
Division of Mammals from the Z0OO, who gave also the list of other
eventually existing mammals in the area of the future reservoir of
“Agua Vermelha” such as: Cavia aperea (Erxleben, 1777) ; Coendu pre-
hensilis (Linnaeus, 1758) : Sylvilagus braziliensis (Linnaeus, 1758) ;
Cebus sp.; Alouatta caraya (Humboldt, 1812) ; Dasypus novemcinctus
(Linnaeus, 1758) ; Fuphractus sexcinctus (Linnaeus, 1758) ; Tamandua
tetradactyla (Linnaeus, 1758) ; Didelphis aurita (Wied, 1826) ; Didelphis
marsupialis (Linnaeus, 1758).

The technicians of the “Departamento de Meio Ambiente da CESP”
made also a survey of the ornithological population of the region; the
ichtyological survey, including an inventory of the species, transference

of fishes from downstream to upstream, constituted the responsability
of the specialist Cirilo M. Machado, CESP.

During the period of inspection, the trained personal of the hydro-
electric company, captured the following ophidic species, which were
classified according to Peters and Orejas Miranda (1970), and Hoge &
Romano (1972) : Bothrops moojeni, the most frequent venomous species
present in the various regions of this hydroelectric reservoir; Bothrops
alternatus; Crotalus durissus terrificus, and from the non venomous spe-
cies: Chironius sp., Helicops sp., Mastigodryas sp., Boa constrictor sp.,
Waglerophis merremii; 2 specimens of Funectes sp. were seen but not
captured.

MATERIAL

The material used for the faunal rescue operation was manufactured
in the work-shop of the proper CESP, including the standard model from
the Instituto Butantan. Figs. 2-9 show the general measurements.
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Fig. 2 — Photo CESP — Cage with 4 partitions for mammals, devised by the joint team CESP-

=E00-Butantan

GGeneral measurements

hight 1.06 m

width 1.056 m

depth 0.85 m
Trap door

hight 0.8 m

width 0.44 m
Mesh 6 x bmm
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Fig. 3 — Photo CESF — Cage with 2 partitions for the transport of ophidians and mammals, devised
by the joint team CESP-ZOO-Butantan.

(reneral measurements

hight 0.61 m

width 0.61 m

depth 0.61 m
Trapdoor

hight 0.35 m

width 0.26 m
Air hole

0.32 x 0.32 m
Meah h x 6 mm
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Fig. 4 — Photo CESP — Box with 10 partitions for the transport of arachnids, and small ophidians,
devised by the team CESP, Z00, BUTANTAN.

General measurements

hight 0.09 m
width 0.60 m
depth 0.26m
opening 0.09 x 0.12 m

Fig. 5 — Photo Inst. Butantan — Box with 2 partitions for the transport of ophidians, standard
model of the 1.B.

General measurements

hight 0.12 m
width 0.50 m
depth 0.20 m
opening 0.26 x 0.12 m
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A first aid manual for the treatment of individuals accidented by
venomous animals was elaborated by the medical team (Jodo L. Costa
Cardoso — Hospital “Vital Brazil”, Instituto Butantan, and Ernesto H.
Miyauchi — Head of the Medical Department of CESP) (1978 b),
containing specific instructions (roads, airfields, list of hospitals,
addresses of physicians and nurses) for each of the areas, determining
the amount of sera necessary for each of the antiophidic stations.

According to the planning, CESP decided to invite the Natural
Resource Police Force of the Sdo Paulo and the Minas Gerais States to
assist the boat crews engaged in the animal rescue, to reinforce the
inspection of the borders, patrol the region to impede ruthless hunters,
trying to take advantage of the situation, decimating a great part of
the game. The designated militars received also a general training.

Addresses were given to authorities of the municipalities within the
area of “Agua Vermelha”, comprising sanitarians, mayors, aldermen,
engineers, biologists, pharmacists, veterinarians, teachers of the 1.° and
2.9 degree, and civil and military entities, about the planning related to
the filling of the barrage, and the measurements to be adopted for
environmental preservation.

Authorized by CESP, several veterinary students from the Univer-
sity of Sao Paulo participated as volunteers in the operation, and were
previously trained by the Instituto Butantan and ZOO; graduated techni-
clans of “Itaipu Binacional”, two Paraguayans and two Brasilians, also
participated, since similar problems are expected during the filling of
the Itaipu reservoir.

PLANNING

A map of the entire area of the future reservoir was elaborated,
delimiting six independent regions, of which N.° 1, 3, and 5 are situated
on the right border (Minas Gerais State), and N.° 2, 4, and 6 on the left
border of the river (Siao Paulo State).

The N.° 1 region comprehends the Iturama area; N.° 2, the India-
pora municipality; N.° 3, Sao Francisco de Sales; N.° 4, Mira Estrela
and Cardoso; N.° 5, Itapagipe, and finally N.° 6, the municipalities of
Riolandia, and Paulo de Faria. Each of the regions would be self-suffi-
cient as to motor boats, vehicles, radio communication, collecting equip-
ment, repair shops, fuel and depots for diverse materials. Each of these
regions received detailed maps indicating available roads that can be
used at even the most adverse climatic conditions, the localization of
airfields with the number of available airplanes, estimate of hours for
the utilization of one or two helicopters, distance to be overcome in each
of the autonomous regions: location of day and night attendance by
physicians and nurses on duty in hospitals or at mobile stations (vehi-
cles), antivenins in stock (antiophidic, antiarachnidic sera) necessary at
each station, and general radio-communication control (CESP, 1978 b).
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Fig. 6§ — Photo Inst. Butantan — Box with 8 partitions for the transport of arachnids, standard model
of the Inst. Butantan.

General measurements

higth 6.8 em
width 18 em
depth 30 cm
opening — length 6.5 em — width 7.5 em — hight 4.5 em

Fig. 7 — Photo CESP — Netbag to eatch mammals,

freneral measurements

diameter N.e 1 Ne° 2
hoop 0.48 m 0.26 m
handle 0.30 m 0.30 m
length N.e 1 N.» 2
handle 1.60 m 1.50 m
net 0.60 m 0.560 m
mesh 10 x 10 mm 10 x 10 mm
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Fig. 8 — Photo Inst. Butantan — Hook to catch snakes, standard model of the Inst. Butantan.

reneral measurementa

Ihameter
metal 0.6 m
handle 0.30 m
length
handle 1.00 m
hook 0.16m

Fig. 9 -— Photo Inst. Butantan — “Lutz's lariat to catch snakes, standard model of the Inst. Butantan.

General measuréments

Niameter
handle 0,30 m
lariat 0.11m
length
handle 1.60 m
eord 1.80 m
leather 0.3 m

The lariat was idealized by Adolpho Lute.
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_ A special supporting team is designated to succour during critical
situations caused by an excessive, not foreseen elevation of the water
level, or when there is an exceptional agglomeration of animals.

The planning includes rigorous training of the personnel:

1 — General training for the personnel, in particular the boat and
vehicle crews, consisting of theorical instructions as to distinction of
mammals, reptiles and venomous arthropods of the region; practical
courses for the handling of the equipment as lariats, hooks, small and
large net-bags, and contention cages, with the use of live animals, pre-
ferably snakes, spiders and scorpions supplied by the Instituto Butantan,
with posterior evaluation and selection of the individuals more apt for
this dangerous type of work.

Physicians of the Instituto Butantan and CESP gave instructions
related to first aid, and indication of the sites appointed for specialized
treatment of the accidented individuals.

Specialized lraining

Part of the physicians indicated or invited by CESP, received
updating instructions — Venomous animals at the Instituto Butantan,
and its hospital “Vital Brazil”, specialized in the treatment of individqals
accidented by venomous animals. Other physicians received similar
instructions at the very hydroelectric headquarters.

Graduated personnel of CESP as biologists, agronomists, forestal
engineers, designated to participate in the “Agua Vermelha” operation,
received courses in basical knowledge referent to venomous animals, and
also a course at the ZOO for the recognition of animal species eventually
existing in the area of inundation.

The ZOO provided anesthetic guns at the site during the whole
rescue operation.

CESP supplied six motorboats, 12 vehicles, an_d 6 am_hulances, two
airplanes, and two helicopters to be used in the inundation area; the
military police placed at disposal two motorboats and maintained the

whole area under radiocontrol.

The boats and vehicles were equipped with hatchets, leather gloves
— medium length, helmets, snares and hooks on a 1.50 m long handle,
ropes, burlap sacs to transport mammals and reptiles, boxes, 40cm
screw driver, spare screws, life belts; leather boots or half boots for the

occupants of the vehicles were provided.

The Medical Department of CESP acquired the following types of
antivenins to be distributed according to the planning norms: At the base
station — CESP Hospital in Indiaporda — 100 ampoules of antiophidic
serum, 30 amp. antielapidic serum, and 30 amp. antiarachnidic serum.
The other stations received 40 amp. antiophidic serum, and 5 antielapidic
serum each.

In the N.° 2 region, a closed shelter was provided, with electricity,
piped water and sewer, for the recuperation of animals affected by the
flood and by capture.

129



BELLUOMINI, H. E. & AUTORI, M. P. Methodology applied in the elaboration of faunal salvage in
the region of “Agua Vermelha' hydroelectric power plant. Centrais Energéticas de Sio Paulo --—
CESP. Mem. I'nat. Bulantan, §6:110-138, 1082,

- = ——— ==ill

With regard to the preservation of the local fauna, CESP selected
(through Ladislau A. Deutsch, biologist of the ZOO) and acquired an
area of approximately 145.2 ha, 46.8 ha of which predominantly secon-
dary woodland, situated in Paulo de Faria as a biological refuge.

Accomplishment and Results

The floodgates were closed on 26-6-78, and the water level rose until
11-8-78. At the start of the damming, the water level was of 341.26 m,
and attained a stable level at the 376.57 m quota. The water rose 35.31 m
on the whole. During these 46 days, the main animal rescue took place
(Fig. 10). On the first day, the water rose about 6.19 m near the dam,
and reached the N.2 1 and 2 region; on the second day, the water rose
2.42m, on the 3rd, 4th, and 5th day, about 1 m decreasing gradually
with some alteration up to the last week, when the variation was less
than 0.20 m per day (Fig. 10).

For each region a detailed control chart as to rescue was elaborated,
specifying the number of mammals, birds, reptiles, and arachnids (CESP,
1978 ¢).

During these 46 days, 3263 animals were captured (CESP, 1978 ¢),
1608 of which mammals (49,279%), 1621 reptiles (49,678% — 1530
snakes, 5 alligators, 86 lizards), 18 arthropods (0,5651%), and 16 birds
(0,490% ).

Mammals

830 — Callithriz jacchus penicillata (Hershkovitz, 1968)
197 — Cebus sp. (Linnaeus, 1758)
186 — Coendu prehensilis (Linnaeus, 1758)
166 — Didelphis aurita (Wied, 1820)
or Didelphis marsupialis (Linnaeus, 1758)
132 — Alouatta caraye (Humboldt, 1812)
16 — Cavia aperea (Erxleben, 1777)
16 — Ratius sp.

— Tamandua tetradactyla (Linnaeus, 1758)

— Lepus sp.

— FEuphractus sexcinetus (Linneaus, 17568)
Dasypus novemcinctus (Linnaeus, 1758)
— Myrmecophaga tridactyla (Linnaeus, 1758)
— Nasua nasua (Linnaeus, 1758)

— Ozotoceros bezoarticus (Linnaeus, 1758)

RO GO e 00 WD
|

Domestic animals

830 — cats
5 — bovines
1 — dog

Birds did not present much trouble, even so 16 specimens needed
the help of the rescue team. Loss of nests and young naturally had to
be considered.

Of a total of 3263 captured animals in “Agua Vermelha”, 1621
reptiles (49.678% ) predominated with the following distribution: 1530
ophidians (46,889% ), 86 lizards (2,635%), and 5 alligators (0,153%).
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Fig. 10 — Daily eapture of animals, during the rising of the water level, from June 27 '* to August

10th, 1978.
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Fig. 11 — Photo Giuseppe Puortoc — Boats and helicopter in action.

£ e

Fig. 12 — Photo Giuseppe Puorto — Part of the impoundment area.
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REPTILIA: SERPENTES
ANOMALEPIDIDAE

4 — Typhlops squamosus (Schlegel, 1839)

BOIDAE

94 — Boa constrictor amarali (Stull, 1932)

23 — FEvpicrates cenchria crassus Cope, 1862

T — FEunectes murinus scytale (Linnaeus, 1758)
COLUBRIDAE

2 — Apostolepis assimilis (Reinhardt, 1861)

1 — Chironius bicarinatus (Wied, 1820)

21 — Chironius flavolineatus (Boettger, 1885)

38 — Chironius quadricarinatus (Boie, 1827)

5 — Clelia occipitolutea (Duméril, Bibron e Duméril, 1854)
29 — Leimadophis almadensis Wagler, 1824

— Leimadophis poecilogyrus schottii (Schlegel, 1837)
— Leimadophis maculicauda Amaral, 1927

— Drymarcon corais corais (Boie, 1827)

— Elapomorphus nasutus Gomes, 1915

— Erythrolampus aesculapii venustissimus Wied, 1821
— Helicops carinicaudus infrataeniatus (Jan, 1865)
— Helicops modestus Guenther, 1861

— Hydrodynastes bicinetus schultzi Hoge, 1966

— Hydrodynastes gigas (Duméril, Bibron e Duméril, 1854)
— Leptodeira annulata annulatae (Linnaeus, 1758)

— Liophis brazili (Amaral, 1923)

— Liophis jaegeri (Guenther, 1858)

— Liophis occipitalis (Jan, 1863)

— Lygophis flavifrenatus Cope, 1862

Lygophis meridionalis (Schenkel, 1901)

— Mastigodryas bifossatus bifossatus (Raddi, 1823)
— QOxyrhopus petola digitalis (Reuss, 1834)

— Oxyrhopus trigeminus guibei (Duméril, Bibron e Dumeéril, 1854)
— Philodryas olfersii (Lichtenstein, 1823)

— Plalodryas patagoniensis (Girard, 1857)

— Pseudoboa nigra (Duméril, Bibron e Duméril, 1854)
— Rachidelus brazili Boulenger, 1908

— Simophis rhinostoma (Schlegel, 1837)

— Spilotes pullatus pullatus (Linnaeus, 1758)

— Thamnodynastes natterer:i (Mikan, 1828)

— Waglerophis merremii (Wagler, 1824)

— Sibynomorphus mikanii mikanii (Schlegel, 1887)
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ELAPIDAE
1 — Micrurus lemniscatus carvalhoi (Roze, 1967)
1 — Micrurus frontalis braziliensis (Roze, 1967)
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VIPERIDAE

46 — Crotalus durissus collilineatus Amaral, 1926
— Crotalus durissus terrificus (Laurenti, 1768)

7T — Bothrops alternatus (Dumeéril, Bibron & Dumeéril, 1854)

554 — PBothrops moojeni Hoge, 1966
2 — Bothrops neuwiedi pauloensis Amaral, 1925

The venomous ophidians (611), and part of the non venomous (404),
after prior identification, were sent to the Instituto Butantan for venom
extraction, and to constitute the sampling material of the area respecti-
vely; the remainder of the non venomous ophidians (515), as well as
181 specimens of Boa constrictor amarali, 47 Drymarcon corais corais,
the 7 specimens of Funectes murinus, and others were released in areas

adjacent to the sites of capture or in the faunal refuge of “Paulo de
Faria”.

LACERTILIA
TEIIDAE

Tl — Tupinambis teguixzin (Linnaeus, 1758)
GEKKONIDAE

8 — Hemidactylus sp. Gray, 1825
AMPHISBAENIDAE

T — Amphisbaena sp. (Linnaeus, 1758)
CROCODILIA

5 — Caiman latrirostris (Daudin, 1802)

ARANEAE

THERAPHOSIDAE

b — Acanthoscurria sp.

D — Pamphobeteus sp.
PISAURIDAE

2 — Ancylometes sp.
CTENIDAFE

1 — Phoneutria sp.
FEUSPARASSIDAFE

1 — Polybetes sp.

During the first phase of inundation, the rescued animals were
released in regions of previously selected forests. Those animals rescued
during the second phase, were taken to the faunistic refuge of “Paulo
de Faria”, acquired in the meantime by CESP.
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At an advanced phase of the operation, the autonomous regions N.° b
and 6 were incorporated into N.° 3 and 4 respectively, at the extreme end

of the dam, from 02/07/78 onwards.

The general Coordination Department of CESP, entrusted its func-
tionary Pedro Castelo Branco Rosario with the execution of the rescue
operation (CESP, 1978 c¢) ;he prefered to use the buildings in Indiapora
as headquarters, geographically much more appropriate, instead of
Cardoso, inicially designated for the later inundation phase,

The rescue operation was terminated on 11/08/78, even so a single
team continued to inspect by boat and by plane the areas in search of
lost animals.

During this complementary phase the whole area was seemingly
cleared.

In conformity with the prevision related to ophidic accidents, only
one case, probably Bothrops, was confirmed in the Mira Estrela munici-
pality ; the individual was treated in the CESP Hospital, and recovered
within three days (CESP, 1978 ¢).

The execution of the rescue operation under the total responsability
of CESP, upstream of “Agua Vermelha, concerning mammals, reptiles,
birds, and arthropods involved 20 selected employées of CESP, 8 of the
ZOO-BUTANTAN team, 12 militaries of the Minas Gerais State, 47
militaries of the Sio Paulo State (the latter workine in shifts), four
students of the Faculty of Veterinarian Medicine from the University
of Sio Paulo, one journalist of the “Secretaria da Saude” of the Sao
Paulo State, 6 physicians of CESP or invited to participate, 6 male
nurses besides biologic specialists, forestal engineers, agronomists of the
Department of Natural Resources of CESP, who assisted in the project,
and were in charge of the ichtyological rescue downstream of the dam.
The rescue operation was once more nicknamed “Ark of Noah”.

The cinematographice, photographic, and journalistic decumentation
was the responsability of the Puliic Relation Department of CESP, with
the collaboration of specialized technicians of the “Secretaria da Saude”
and the ZOO,

DISCUSSION AND CONCLUSIONS

Analysing and comparing the antecipated planning results in “Agua
Vermelha’” with those obtained during prior operations at other reservoirs
accomplished by Belluomini, Cembranelli, and Autuwori (1976/7), it
became evident that intensive training, and selection of apt personnel

constitute fundamental prerequisites.
Critical aspects of faunal rescue, that began with delay in areas of

great barrages, are reported by Critchley (1959), Harthorn and Lock
(1960), and Walsh & Gannon (1967).

In an attempt to maintain the biological equilibrium rodent-snake,
according to Walsh and Gannon, non venomous snakes, mainly
Boa constrictor amarali were returned to their natural habitat.
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