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Among South American pilvipers, the
genus Borfiropy comprises some of the most
notorious species, responsible for numerous
human accidents and deaths every year, Spe-
cies such as B atrex and B, jararaca have
wequired o ferocious reputation due w 1he
terrible elfecis aftheir bites. There arc a large

nwinber of species of Bothrops (lanceheads)
i South Americi; many remain poorly known
outside their natural ramge since they wre
rarely seenin the pettrade. The South Ameri-
canconntry with the largest nunther of repre-
sentatives s Brasil, where these snakes are
valled jararaea. This article introdeces the

Braziliun representatives of e genus, illus-
trating the diversily atf body Tormas and natu-
ral histories found among these smakes.
What is amd what 15 not included in the
genus Batfiirops? Por decades., this genas Tes
beenused ax o “taxonomic trash can™ lorany
Central or South American pitviper that was
not obviously something else—i.c.. a ratile-
suake, Bushmaster. or member of the
Agkistradon. Overthe last 10 years the arbo-
real and smaldler terrestrial forms have been
split oft into a number of other genera, in-
cluding Behriechis (Central Amgerican ar-
borea] species)y, Porthidivm (hognosed
pitvipers). Bothriopsis (South American ar-
boreal pitvipers). und several smaller genera
(Campbell & Lamar, 1989, 1992, Werman,
19492y, The status of many of these genera
remains upcertain, and a number of current
studies are investigating these problems. In
particular. there isconsiderable evidence sug-
pesting that Beothriopsiv should  be
synonymised with Bothrops (Cadle, 19921
Werman, 1992 Salomio et al., 1997), a
course of action that will be followed here.
Unduer this new deti- .

lined Forest Piaviper, B, filincatis. is asmall
species which reaches up to 100 ¢ The
body is greenish. coverad with fine bluck
speckling and somettmes small. darkercross-
Maurs an either sidde of the dorsal nudline. The
first dorsal seafe row furms acream-coloured
lizhe line on each side of the belly. This
species is widespread in the raintorests of the
Amazon hasin amd in the forests of the Atlan-
tic coast ol Brazil where, as with many other
specics. itis threatened due to rampant defor-
cstation. This species s generally uncom-
mon. but does cause a number of vften seri-
ous biles in Amazonian Leuador.

The Speckled Forest Pitviper, [
taeniaties (8. castelnandiin older itermure .
has a similar range, except it is not fowwl in
Atlantic forests. This species has a spectucu-
lar pattern consisting of quadrangular durk
spots outhined in white with numerous spots
and speckies. giving a lichenous appearance
1o the budy. The maximum length is at keast
150 cm, Very hittle is known of its natural
history, as il is rarely seen.

GROUP I STOUT TERRESTRIALS

e The second group of

nition, Bothrops are al- | Forconvenience, Brazilian Bofhmps‘ small to mediun-sized.
most entirely restrictedto | can be subdivided inlo three basic . stout, terrestrial lance-

South America (8. asper | morphological types:
1.siender arborealforms (some- | cies which veeur in the

extends north (o Mexico,

heads includes seven spe-

and B caribbacus and B times assigned o Bothriopsis, the | southermandeastern parts

lanceolatus are found in | “forest pitvipers™)
2. smalllo medium-sized, stout- { Amuzonian rainforesis,
g to the conventional | hodied terrestrial forms
3. medium to large, reasonably Urata, B alternatus. This
comprises roughly 38spe- | slender terrestrial forms

the West Indies). Accord-

classification. the genus

cies (depending on Laxo-

nomic ingerpretation ), of which 20 oceur in
Brazil. However, as will be discussed below,
the status ol many forms is uncertain. De-
spite relatively fow levels of genetic diver-
sence (Salomide et al, 1997), Botlrops -
cludes species with considerable morpho-

logical and ceological diversity, much of

which canbe lTound among Brazilian specics.
BRAZILIAN BOTHROPS:
GROUY | FOREST FITYIERS
The first group consisgs of twa specics,
B bilincarns and [ taeniates, The Two-

of Braak outside the great

The best known is the

handsome viper is the

largest of the stout spe-
cies, exceptionally reaching 160cm. although
muost specimens measure under TU0 cm. Tts
mtricate pateern consists of chocolate-
culoured crescent- orielephone-shaped nrark-
ings finely outlined in white. Muos( are irri-
table and strike with little provocation. Many
hide their heads intheircoils belween strikes.
This species isnot uncommoen inhumid areas
of seuthern and southeastern Brazil, as well
as neighbouring Urnguay. Paraguay and Ar-
genting: it causes many snakebite accidents.

Bothropy cotiara and B, foasecar are



-~

! Above e Uran, Bothrops adiernatus, probabidv cne of the most amdome membes s of
Hee geaussand Ty simtilar o cippearance o boe 3. cotian aad B fonsevar;
Hefov-- Bothrops nevwicdi bolisianus, foroed in Botfivicoand adpoinine peeis of 80240

Rigie - Uhe fighty iraxeible Boorvthromelas from semstficastern Bra=o s badlands

Cwr simtlar species restncted o remnang
Arincaria Forests i southern aimnd sontheast-
ern Brazil Due 1o disappearance ol habitat,
thes have become rare and jocaised inreeem
vears. Both reach aomasimum length of ap-
provimately 100 cim. and their pattern s
stnilar o that of B olterianes. These two
speciestend tobe Bugly placidund only strike
after substantial provocation.

Borlirops newwiedio the Jararaca
pinttade, s the most widespread of the stout
pitvipers, occurring throughout the subtropi-
cal parts of South America south of the

Amazonan Forest. [ shows considerable

variationin coloratton waorphology andecol-
ogy. which has Jed o the description ol
approximately 12 povrly-delined subspecics.
Hwould not be surprising if it were eventu-
ally found to consist of several separate spe-
cies, Maximum lengih is L cm but most
specimiens mcastire only hall this sizc. Like
B.aliernarus. most B news iedeare irascible,
striking wildly ar any perceived threit and
aften hiding their heads between their coils.

The Caatinga Lancchead, Bothrops

ervifiromelon, s siall species fup to 70

vl which s superfically similar o B
nemviedi. Uinlike most members of the ge-
nus. which are found principaliy e humid
weas, Boerveheonielaxs is restricted o the mid
sones ol norttheastern Brazil Thas Torms s
panticnlarly drascible.and capiive specimens
luse none of their tendeney o stnke with
lightning speed at the slightest disturbance.

Bothrops jtapetiningae i~ the smabiest
Bodrops, with adults reaching a length of
only 30 cme s feemd over o wide areu of
centralaad seutheastern Brasl butitis rarely
encountered and iis natnes! history renuins

fargely unsknow, The Teast known pitvipes
in Brazil s B dglesiost: only o hundful ol
specimens have heenr found i a smiall arca ot
the northeastern Brazilian state of P
GHROUP I
SEEMRDEH PPRRISTREALS

The third group consists ot long. slender
wrrestizal speetes. Three are inlermediate in
phyvsique between the previous greup and e
slengder species, These are nienmibers of the 8
Jeraretcissic group, which has tiree repre-
sceutatives in Brazil (a fourth 15 being de-

seribody. Betlerops joraraenssi itself s one



of the longest specics of the genus, after §3,
isprerand perhaps the Caribbean specres B
lanceolatis and B caribbaens: the record 15
approxatately 220 oy and Jaree females

often reach 130 e Fhe robnst sture of

large specimens, together with ther broad.
large heads, make them nminously impres-
sive creatures. The paticen is vagiable and
changes conssdorably depending on the age
ol the snake. Large fomales have a particu-
Larly striking black and white or hlack and
vellow pattern. The Jararacussu s found pi-
marily 0 prolecied rainforest, and it has

hecome rire in parts of s range as aresult of

deforestatian Lurge spectmens produce pro-
digious quantities of venom, and a hite by
such an individual is{ikely o be rapidly fatal
uniess treated with an effective antivenom

Bothrops brazili is o shghtly smaller
species tuasinnm 168 cnn of similin stat-
ure. Lound througheu! the Amuazon Basin,
where it mhabats virgin forests, Unlike £
afrea atdoes potadapt o deforested arcas or
agriculture and 3 scldom encountered, Doe
o superticial sinilarities. i hias been con-
fined with &8 poojenssnd £ arreyin (he past,

The third member ol dns “intermediate™
group s B precfol. anather rare specics, of
whichenly ahandtul ot specimensare know,
All come [rom cacao growmg areas in the
Atlantic forests of Babia state. Large speci-
mens reachat deast 130 cm and resemble B
frcGens s n general appearance

This group mcludes a mamber ot Iang,
slender. Luge v terrestiad species thatare the
principal cause of senomous snahebrre
throughout much of Svuth America, largely
cdue 1o the fact thatsnost adapr well 10 highly
maodificd regions, such as agricultural areas
or secondary growth.

In southern and southicastern Brasil, £
Jaretraed s by Tar the most commion venom-
aus snahe and las mamtaned el even
within many cilies: [s also the best known,
astresultof numerous studies cartied out an
i Biology and venonval varnous institutes in
Brazil (g Sazdma, 1992 Interest in this
speeies has always been stimafated by the
fact thatitis responsible for the vistmajorisy
af bites i densely populated parts of Brazil.
s pattern conssts al i series of cirn-shaped
maks Crwnhdstmetly serrated edges These

iy this page, tao rare rainforest forms Botluops pivaiu (abovel frome the Atlantic
rainjorest of Brazif, wnd Bothrops branha thelaw ) wilrich i cfosely reloted 1o
Bothrops jararacussi teto, the dareest and idkiest of ihie Beazilien Bothrops




Bothrops pnanwa, tie copaeonest pirviper in densely popadated sonthicasiern Rrgil

ptarks Become somew lat serambled towards
the td The colonnion and ~lape o the
nrrkings s vanable. Adules eat mostly ro-
dents,whereas Taveniles cat mostly frogs, as
well as other smadl vertebrates, Centipedes
have adse been found o their diet. Tiis slen
der species rewachios ahont 130 cio, rapely
nore. Dospiie ther fomsone repuiation, mest
dic rentn el vali snakes, at least mooesn

priresan 1o other members of the genus,

The closest relative ol B jararace s the
Golden Priviper S insedaris This s immany
winy s onie oF the most interesting bineceheds:
s range is conlined o the tay (004 ki’
idand of Quenmada Grande, oft the coast ol
Sao Panlo state i southeastern Braal, The
venom of this species s about five tmes as
toxae as hat ol maatand B joraraca; this s
aicrprcted as an adaptation for leeding on
hirdsorodents. the normal prey forfarge adult
Bothrops e absent froni the island, Whereos
sonanland B juraraca can ite s prey and
then relense ttto Tollow its seent wall later o,
K onsularis needs o hold on toits avian prey
e oid losing it There soorstd s be some

selective advantage o venor that kbl s
ey s rapidhy as possible

Anather pecoharty ol the species v the
high pereentage of specimens with sexual
abnrormalitics: most are vencucally temale,
but with male seswal organs. Manv arc inler
tie, and the population nene be undereaing
matusal extinetion: nevertheless, 1o sull
possthle e ohserve Loge numbers ab spect
mens in o single day. Most are fikely 1o be
Touned cotled m lew bushes, as this species is
seni-whoreal even when adult. unlike most
other representatives of the genus

The linal group m the gepus s the #,
atroespeeies comples, which occurs through-
oul Brasil, with the exception of soune south-
crn s sontheastern regions, Traditiomally a
nmber of species were recognised within
this complex. Whereas B.oarron isell was
reparded as restoicted w the Amazonian low
tands. other populations were recognised as
B fencras (nantheastern coast of Brasifn #
marajoensis ivurapy INandy, B omoojent
(Central Brasihand B pradeiieasterncoust,
However recent studie st Waisteretal L1997

siigarst thal these specios are larpely Tict
Lous entities, mad that the vanation in pattern
ar scilanien protably simply represents ad
aptations 10 tocal ceology rather than an
mdivation of separide phy logencuic ancestry.
This problem is stll ander study .

Al popalations of this complex atlain
medim Lo large sizes: Large lenvales gener-
ally antain 120150 cm. and occasional speci-
mens may weasure nearly 200 cme Males
remain 200 -30% shorter than femades. Al
are retatively slender amd can move with
alirming speed. These laneeheads will not
co ot of thein way (o attack mankand, bl
they wilbdetend themselves wath great vigour
whien threatened. Their considerable wze.
agility, and their rapid and fanreaching stikes
ke them dangerous opponcints. A pecu-
Harity of this group s the display ol locadised
shan twirching when the spake s atarmed

Momwhers of the B afren complex oc-
cupy o wide varictys ol habitars, trony open
Jry torests o rainforests aud nimgroves. s
woll s plantalions and secondary growth
They thrive inagricultural sreas and we thos
responstble formaost of the snakebites inthen
range. They can be extremely common m
some habitats, and experienced sniske hunt
ers cinn find up te 30 snakes meacday msome
recions, Juvenides car just about any sinall
aminal that they can overpower. whereas
adutts catmostdy smadl manumals as well as
sonie freards, A puvenike Baroy holds the
world record Toi the relatively Targest prey
ttent recorded oo snake: 10 contained &
Coepudophores Hizod wewshing nearls 16
tmes s much asitseltf.

NATURAL HISTORY

Asisthe case i many groups ol tropical
snahes, there s dittle hard mlormation about
the naterad histories ol most Bedirops. How-
over, o lew, especially B jararoca 1Sazima.
19921, have been studied indetatl and <ome
veneralizations are possible.

Bothrops appear o he primarily am-
bush hunters: they remain cailed, iimehile,
and wait for prey to pass within reach. The
effectiveness of twen markings as camou-

MTage hits 1o he seen to be heheved: evenan

excepnonally Trge specunen is almost o
possible e spetwhen bving fully exposed on
the Teat liter of the Torest loor. b b jorg-
o, and prosinably mostother speaes. the
sk bizes s prey amd Jeis goc Aoy low
mnuies i follows the scent sl fo recover
the preyv. which by ther willhase died ashon
distunee Tromithe snahe. Active foragimg also
tihes place In Hlooded arcas. B aren can b
seen crawling along roawd edges atmght

[n many species. dict changes daring
wrowlh Jiventies eata wade varivty of st
vertehrates, particulinly nags whereas aduldes
cal primarily small mammals. Centipedes
arealancaten by juveniles ol several species.

Sorne quveniles (e B Juiracn and f

Jeraracussd use their brightdy -colonred il

fips to luee prey within range. Inother spe-
vivs, the brighttailupis presentbut uring bas
not heen obwserved.

Ax tar asis known, all Bodooeps are
viviparous aind give binthio Tive voung Latler
sizosare varkableo topreadly tive to 20 sone
wtthe I;[]‘gc;‘ \pccix_‘\_ siech s B3 .,"n‘i'.'H'u i and
Boarron. b Central Anenca, hitters ot ovel
A e been recorded e Boevper Smaller
liters are more ypicabm the arboreal spevies
Bobilmeains, Koinselion, and Botaeniatin

VENOA A BITES

The varons species ol Borhiropn inpan -
Heubin those of the B gronp, e 1o-
spunsibie lor betseen 807 and 909 ol ven
orieus sicheliies i Senth Americas Mosd
Bites are the sesnl of cverfonkhimg e well
camoullaged siahes and siepping on then,

The conscguenees ol o bite by ans
Bothrops can be werrible. Bodnops venems,
as with all snike senoms, contin many il
ferent components with a vanety ol aclive
tivs. The effects of o bate can include Tocid
svmptoms (uaan. swelling, cochymosis, blis
wering. sometimes necrosis and other effects ).
and various disturbances of the hleod circu-
lation (non-cloiting blood. hueniorrhaging,
shock ). Kidney fature canoccur as o fusther
complication, Deaths e rare i treatmen
with specilic antivenom is initated soon
alicr o bite, but local tissue damuage cm

nevertheless e severe, Amputations ol ne
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crotic limbs are not exceptional it treatment
is delayed. Even workers in Brazilian re-
scarch institutes who received antivenom
within minutes of a bite have sultered permma-
nent limb or digit dysfunction. Interestingly,
the symptoms in at feast some species (8.

Jararaca and B. moojeni) vary depending on

the age of the animals: bites by small speci-
mens are more likely to lead to non-clotting
blood, and less likely to lead to local tissue
damage, than bites by adult specimens.

The venoms of several Borhrops species
have been used extensively in medical re-
scarch. Probably the most important out-
come has been the development of ACE-
inhibitors tfor combating high blood pres-
sure; the research that Iead o the develop-
ment of these important drugs was based on
studies of the action of B. jararaca venom on
blood pressure. These medicines have saved
millions of lives, many times more than have
ever been ended by these snakes.

CAPTIVE HUSBANDRY

Mast Bothrops make hardy captives
without special requirements, feeding readily
onmice. Several specics have been bred over
gencrations in rescarch institutes in Brazil
and elsewhere. This, and the beautifully in-
tricate pattern of some species, might make
them attractive for herpetocutturists.

However, the captive husbandry ot any
venomous snake requires extensive experi-
ence and a high degree of responsibility. This
applies to Bothrops more than Lo most other
venomous snakes. Most members of this
genus are irascible and often strike with
lightning speed, and without appreciable
warning. The slender species in particular
arc agile and fast-moving. Anyone whothinks
of a Bothrops atrox as essentially a rattleless
Crotalus atrox is in for a shock: thinking of
it as a Dendroaspis with three-guarter-inch
fangs would be closer to the mark. These
species are therefore not recommended as
captives to any but the most experienced
herpetoculturists. It should go without say-
ing that a specific antivenom should afways
be kept on the premises if husbandry of these
snakes 1s o be atlempted. =

This article is a bv-product of work
currently being carried out on the svstemat-
icy of Bothrops in collaboration with Instituto
Burantan in Sdo Pawlo, Brazil, the Liverpool
Schoal of Tropical Medicine. and the Centre

for Tropical Medicine in Oxford, UK. Funded

by the Wellcome Trust, the ECund Fundagdo
Banco do Brasil.
REFERENCES

Cadle, J.E. 1992, Phylogenetic relation-
ships among vipers: Immunological evidence.
In: LA, Camphell & E.D. Brodie. fr. (Eds),
Binlagy of the Pirvipers. Pp. 41-48. Selva,
Tyler, Texas.

Campbell, I.A. & W.W. Lamar {198Y9)
The Venomous Repriles of Latin America.
Comstock, Ithaca & London.

Campbell, LA, & W.W. Lamar. 1992,
Taxonomic status of miscellaneous neotropical
viperids, with the deseription of a new genus.
Oveas. Pap. Mus, Texas Tech Univ. (153 1-3 1.

Salodo. M.G., W. Wiister, R.S. Thorpe &
BBBSP{1997)DNA evolutionof Seuth Ameri-
can pitvipers of the genus Bothrops. In: R.S.
Thorpe, W. Wiister & A. Malhotra (Eds.),
Venomouws Snukes: Fcology, Evolution and
Snekebire. Symp. Zool. Soc. London, No. 70,
Pp. 89-98. Clarcndon Press, Oxford.

Sazima, 1. 1992, Natural history of the
jararaca pitviper, Bothrops jararaca, in south-
eastern Brazil. In: J.A. Campbeli & L. D. Brodie,
Ir. (Eds), Biology of the Pitvipers. Pp. 199-
216, Selva, Tyler, Texas.

Werman, S.D. 1992, Phylogenetic rela-
tionships of Central and Scuth American
pitvipers of the genus Barhrops (sensu lato):
cladistic analysis of biochemical and anatomi-
calcharacters. In: JLA. Campbell & E.D. Brodie.
I (Eds), Biology of the Pirvipers. Pp. 21-40.
Selva, Tyler, Texas.

Wiister, W.. M.G. Salomio, R.S. Thorpe
& BBBSP (1997) Systematics of the Bothrops
atrox species complex: insights from multi-
variale analysis and mitochondrial DNA se-
quence information. InR.S. Thorpe, W. W Aster
& A Malhatra{Eds. ). Venorons Snakes: Ecol-
ogy, Fvolution and Snakebite. Symp. Zool.
Sac, Londan, No. 70, Pp. 99-113. Clarcndon
Press, Oxford.



