
In tro duc tion

The lo co mo tion of didelphid mar su pi als on

the ground or along tree branches is ba si cally

qua dru pe dal (Jenkins and McClearn 1984).

Along tree branches, in ar bo real walk ing,

didelphids move slowly and care fully, cross ing

dis con ti nu ities be tween branches with the help

of their grasp ing abil ity and pre hen sile tail

(End ers  1935,  McManus 1970,

Charles-Dominique  e t  a l .  1981,

Charles-Dominique 1983, Ras mus sen 1990,

Schmitt and Lemelin 2002). For an ar bo real
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quad ru ped, keep ing bal ance on an un sta ble sup -

port dur ing walk ing would be a crit i cal as pect of

per for mance (Cartmill 1974).

The bal anc ing abil ity of a cursorial an i mal

walk ing on a branch would clearly dif fer from a

spe cial ized ar bo real dweller, but in di vid ual dif -

fer ences in bal anc ing abil ity among dif fer ent

spe cies of ar bo real an i mals are not so clear-cut,

and are dif fi cult to quan tify. An al ter na tive is to

use ve loc ity in ar bo real walk ing as a mea sure of

per for mance (Ar nold 1983, Bennett 1989,

Ricklefs and Miles 1994). An i mals reach ing high 

ve loc i ties in ar bo real walk ing with out fall ing

are ca pa ble of mov ing, es cap ing from pred a tors,

and feed ing in the up per strata of the for est

(Cant 1992).

Ve loc ity re sults from a com bi na tion of stride

length and fre quency. It has been ar gued that

clawless pri mates in crease con tact time to en -

hance sta bil ity and se cu rity when trav el ing in a

small-branch hab i tat (Larson et al. 2001), hence

in creas ing ve loc ity by rel a tively lon ger rather

than more fre quent strides. High fre quency

gaits would be po ten tially dis rup tive in a ter mi -

nal branch be cause they cause greater branch

sway, which is both dan ger ous and en er get i cally 

costly (Demes et al. 1990). Weather all ar bo real

walk ers in crease ve loc ity by lon ger strides re -

mains an open ques tion un til other groups of ar -

bo real walk ers are stud ied. An other fac tor

po ten tially im por tant for stride length and fre -

quency is body size. Be cause of the in sta bil ity of

ar bo real sup ports, the ef fect of body size on ar -

bo real lo co mo tion should be even stron ger than

in ter res trial lo co mo tion.

Didelphid mar su pi als are ba si cally ar bo real

walk ers, hence pro vide a suit able group to de ter -

mine if the pat tern of pri mates also ap plies to

other ar bo real walk ers. Be sides, body size of

didelphid mar su pi als var ies from 100 to 2000 g,

also pro vid ing an op por tu nity to de ter mine the

allometry of stride length and fre quency, and

their con tri bu tion to ve loc ity. Gen era of

didelphid mar su pi als such as Micoureus,

Marmosops, and Caluromys are all con sid ered

ar bo real but dif fer in their phylo gen etic his tory

(Kirsch et al. 1997, Astúa de Moraes 2004), mor -

phol ogy of the post-cra nial skel e ton (Works

1950, Hildebrand 1961, Grand 1983, Creigh ton

1984, Vieira 1997, Lemelin 1999, Ar got 2001,

2002, 2003), body size (Emmons 1990), and use

of  the  ver  t i  ca l  strata  o f  the  for  est

(Charles-Dominique et al. 1981, Passamani

1995, Cunha and Vieira 2002, Grelle 2003,

Vieira and Monteiro-Filho 2003). Also, stride

length and fre quency of didelphid mar su pi als

are sig nif i cantly as so ci ated with the evo lu tion -

ary his tory of the group (Delciellos and Vieira

2006 ) ,  with gen era and tr ibes  (but  not

subfamilies) dif fer ing in the re la tion ship be -

tween sup port di am e ter and stride length, af ter

ac count ing for body size (Delciellos and Vieira

2006). How ever, the rel a tive con tri bu tion of

stride length and fre quency to ve loc ity was not

yet ex am ined in didelphid mar su pi als.

 In this study, we com pare the stride length

and fre quency in ar bo real walk ing of didelphid

mar su pi als. The spe cies stud ied dif fer in their

use of the ver ti cal strata of the for est, and cover

most of the body size range of the group. The

more spe cific ob jec tives were to de ter mine how

ve loc ity changes with the sup port di am e ter, and

if ve loc ity of more ar bo real didelphids in creases

by lon ger strides as in pri mates, af ter ac count -

ing for dif fer ences in body size be tween spe cies.

Ma te rial and meth ods

Specimens of study

Mar su pi als of seven spe cies (Ta ble 1) were cap tured in

rem nants of At lan tic For est near or in the moun tain range

of Serra dos Órg
~
aos (22°22’S, 42°45’W), on the bor der of the

Serra dos Órg
~
aos Na tional Park, State of Rio de Ja neiro,

Brazil, in the mu nic i pal i ties of Guapimirim, Teresópolis,

Cachoeiras de Macacu, and Sumidouro, from Jan u ary 1999

to De cem ber 2001. Only in di vid u als with four func tional

mo lars were con sid ered adults and tested (Tyn dale-Biscoe

and Mac ken zie 1976, D’Andrea et al. 1994). In di vid u als

phys i cally de bil i tated, and fe males with pouch young were

not tested. This study was ap proved by the en vi ron men tal

pro tec t ion agency of  the Bra zi l  ian gov ern ment,

IBAMA/MMA (Proc. n° 02001, 004671/98-51). 

Per for mance tests

Af ter cap ture, in di vid u als were trans ported to the lab o -

ra tory and their lo co mo tor per for mance was tested dur ing

ar bo real walk ing, us ing tests de vel oped pre vi ously with

didelphid mar su pi als (Vieira 1995, 1997, Delciellos and

Vieira 2006). Tests con sisted of mak ing the an i mal cross
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the top of 3 m long hor i zon tal sup ports 1 m above the

ground. Five sup ports were used, four sup ports made of

PVC cyl in ders of 2.54, 5.08, 7.62, and 10.16 cm di am e ter,

sim u lat ing branches of trees, and a 15 cm wide flat wooden

board to de ter mine the ef fect of the round sur face of the cyl -

in ders on the locomotory per for mance. The sup ports were

cov ered with com mer cially avail able mask ing tape to in -

crease their fric tional prop er ties. The floor was cov ered

with 5 cm thick foam to pre vent any in jury to the an i mal in

case it fell.

In valid tri als, the an i mal was taken out of its cage,

placed onto one end of the sup port, and en cour aged to cross

the sup port by an ob server ap proach ing from the pos te rior

di rec tion, touch ing the tail of the an i mal or shak ing a key

ring. These stim uli were suf fi cient to make most in di vid u -

als quickly cross the sup port, ap par ently at their max i mum

ve loc ity. An i mals that did not re spond to these stim uli, or

did not run, were ex cluded. The lo co mo tion on the sup ports

was re corded with a cam corder (NTSC stan dard, 30 com -

plete frames s
–1

, shut ter speed = 0.01 s) fixed ap prox i mately 

2 m away per pen dic u larly to the plane of move ment of the

in di vid ual. An i mals were tested dur ing the af ter noon in

nor mal day light con di tions be cause no dif fer ence was ob -

served be tween di ur nal and noc tur nal tests (Vieira 1995).

Each test was re peated 3 times for each in di vid ual. Each

rep e ti tion of the test re corded a sin gle stride cy cle in

Didelphis aurita, the larg est spe cies, and up to 3 cy cles in

the small didelphid spe cies. In the 3 tests of each in di vid -

ual, the cy cle of max i mum con stant ve loc ity was cho sen to

mea sure stride length and fre quency. The num ber of in di -

vid u als tested for each spe cies var ied de pend ing on their

avail abil ity in the field (Ta ble 1). Some in di vid u als could

not be tested in all sup ports be cause they stopped re spond -

ing the stim uli or showed signs of stress or phys i cal dis com -

fort. These in di vid u als were not tested fur ther to avoid the

pos si bil ity of in ju ries.

Im age anal y ses

Stride length was the dis tance cov ered by the right pos -

te rior limb be tween the first and last frames of the cho sen

stride cy cle. It was mea sured by dig i tiz ing the first and last

frames us ing ATI All-in-Won der 128 video card and soft -

ware (ATI Tech nol o gies Inc.), over lap ping the two us ing

fixed ref er ence marks in each pic ture, and mea sur ing the

dis tance be tween the two points where the right pos te rior

limb touched the sup port. Stride fre quency was the in verse

of stride du ra tion, which was the num ber of frames for the

whole se quence mul ti plied by du ra tion of a sin gle frame

(30
–1 

s). Ve loc ity was stride length mul ti plied by its fre -

quency (Hildebrand 1988). Be cause rel a tive stride length

and ve loc ity are more di rectly re lated to fit ness than ab so -

lute mea sure ments (Van Damme and Van Dooren 1999), we 

cal cu lated rel a tive ve loc ity and stride length by di vid ing the 

orig i nal mea sure ments of each in di vid ual by its head-body

length, to em pha size dif fer ences be tween spe cies in de pend -

ent of body size. Rel a tive ve loc ity and stride length are in

units of body length cov ered by unit of time (sec onds bl . s
–1

).

Rel a tive ve loc ity, rel a tive stride length, and stride fre -

quency also were com pared among spe cies us ing sup ports of 

di am e ters equiv a lent to their body sizes. Stan dard iz ing

body size in ter res trial lo co mo tion can be achieved by anal y -

sis of covariance, ra tios or dimensionless num bers. In ar bo -

real lo co mo tion, the rel a tive width of the sup port also

changes with body size, hence also needs to be stan dard -

ized. Stan dard iza tion of rel a tive width of the sup port can be 

achieved by com par ing spe cies on sup ports of equiv a lent

body size di am e ter. Sup ports for com par i son were cho sen

based on the mean trunk di am e ter for each spe cies, es ti -

mated by mod el ing the trunk as a cyl in der of length equal

to body length, and vol ume in cm3 pro por tional to body

mass. Es ti mated trunk di am e ters were 2.8 cm for

Gracilinanus microtarsus, 3.4 cm for Marmosops incanus,

4.2 cm for Micoureus demerarae, 5.4 cm for Caluromys phi -

lan der, 5.9 cm for Phi lan der frenatus, 6.8 cm for Metachirus 

nudicaudatus, and 9.6 cm for D. aurita. Ac cord ingly, di am e -

ters of sup port equiv a lent to body size were 2.54 cm for G.
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Ta ble 1. Mea sure ments and use of the ver ti cal strata of the spe cies of didelphid mar su pi als stud ied. Mea sure ments were
based on the in di vid u als stud ied. Rel a tive tail length is tail length di vided by body length. Sam ple size (n) is the to tal num ber
of in di vid u als tested, but not all in di vid u als were tested in all sup ports. (1Charles-Dominique 1983, 2Emmons 1990, 3Szalay
1994, 4Cunha and Vieira 2002, 5Schmitt and Lemelin 2002).

Spe cies n
Head-body

length
(cm ± SD)

Tail
length

(cm ± SD)

Rel a tive
tail

length

Body
mass

(g ± SD)
Use of the vertical strata

Gracilinanus microtarsus  3   9.8 ± 1.2 15.0 ± 5.5 1.53 31.2 ± 13.9 Arboreal of the canopy and understorey
(1, 2)

Marmosops incanus  9 13.2 ± 1.5 19.6 ± 2.2 1.48 58.1 ± 18.2 Arboreal of the understorey
(4)

Micoureus demerarae 18 16.9 ± 1.1 25.2 ± 1.5 1.49 152.1 ± 50.7 Arboreal of the canopy and understorey
(1, 2)

Caluromys philander  5 20.2 ± 1.5 28.3 ± 1.9 1.40 212.3 ± 65.6 Arboreal of the canopy
(1, 2, 5)

Metachirus nudicaudatus 11 24.5 ± 4.4 29.8 ± 5.1 1.22 332.8 ± 129.8 Specialized terrestrial
(2, 3, 4)

Philander frenatus 11 24.9 ± 3.1 29.0 ± 3.0 1.16 422.0 ± 141.8 Semi-terrestrial, using the understorey
(4)

Didelphis aurita 15 
 

34.7 ± 3.1 34.0 ± 3.1 0.98 1033.6 ± 273.3 Semi-terrestrial, using the canopy or
the understorey(4)



microtarsus and M. incanus, 5.08 cm for C. phi lan der, M.

nudicaudatus, M. demerarae and P. frenatus, and 10.14 cm

for D. aurita. 

In ter res trial lo co mo tion, body size is stan dard ized us -

ing the dimensionless Froude num ber (Al ex an der and Jayes 

1983), which stan dard izes the ef fects of grav ity on the pen -

du lum ac tion of the limbs and their free fall (Al ex an der and 

Jayes 1983). At a given Froude num ber, spe cies should have 

the same gait, even if body size and ve loc ity dif fer be tween

spe cies. In ar bo real lo co mo tion, how ever, gait also would be

de ter mined by the in sta bil ity of the sup port gen er ated by

the stride length and fre quency, and not sim ply by the pen -

du lum ac tion of the limbs.

Sta tis ti cal anal y ses

Dif fer ences be tween spe cies were tested with para met -

ric anal y ses of vari ance, ANOVAs, one for each sup port, us -

ing log-trans formed rel a tive mea sures. The sig nif i cance of

pairwise com par i sons was tested with Bonferroni a pos te ri -

ori tests, but all sig nif i cant dif fer ences be tween spe cies in

Bonferroni tests cor re sponded to pairs with out over lap in

their 95% con fi dence in ter vals. There fore, we pre sented

only con fi dence in ter vals of spe cies means. Sig nif i cant dif -

fer ences be tween spe cies can be eval u ated by vi sual in spec -

tion of con fi dence in ter vals. Means and con fi dence in ter vals 

were back-trans formed to lin ear scale for vi sual in spec tion.

The sta bil ity of mean val ues for each spe cies in each

sup port di am e ter was eval u ated by jackknifing the mean

fre quency, rel a tive stride length and rel a tive ve loc ity (Sokal 

and Rohlf 1981). A more ap pro pri ate test of the ef fect of

sup port di am e ter on per for mance would be an anal y sis of

vari ance with re peated mea sures (Sokal and Rohlf 1981).

How ever, this de sign re quires re peated mea sures of all in -

di vid u als in the five sup ports tested, which was not pos si ble 

for all in di vid u als. Oc ca sion ally they stopped re spond ing to

the stim uli to walk or, more rarely, suf fered a light in jury

such as a dam aged claw, pre vent ing tests on the five sup -

ports. The jack knife pro ce dure al lowed us to (1) de ter mine

the sen si tiv ity of the re sults to the ad di tion or re moval of

in di vid u als, and (2) com pare the per for mance of the same

spe cies in dif fer ent sup ports. For each spe cies and sup port

di am e ter, an in di vid ual was re moved from the sam ple, and

the sam ple mean cal cu lated. The in di vid ual was re turned, a 

new in di vid ual re moved, and the mean re cal cu lated. The

pro cess was re peated for all the in di vid u als of the sam ple

(n), re sult ing in a to tal of n means. The grand mean x , and

its stan dard de vi a tion were the es ti mate and stan dard er -

ror, SE, of the jack knife. Ac cord ing to the cen tral limit the o -

rem, a dis tri bu tion of means should ap proach a nor mal

dis tri bu tion (Sokal and Rohlf 1981), hence con fi dence in ter -

vals were cal cu lated as x  ± 1.96 SE.

Re sults

Sig nif i cant dif fer ences be tween spe cies in

rel a tive stride length, stride fre quency, and rel -

a tive ve loc ity were de tected in all sup ports (Fig.

1 and ANOVA sta tis tics there in). The rel a tive

per for mance of each spe cies changed slightly

from the thin nest sup port (2.54 cm) to the flat

board, hence in Fig. 1 we show only the per for -

mance on these ex tremes. Com par i sons be tween 

sup ports of equiv a lent body size di am e ters fol -

lowed ex actly the same pat tern, hence will not

be pre sented to avoid re dun dancy.

In pairwise com par i sons of rel a tive stride

length, sig nif i cant dif fer ences were de tected

mainly be tween two groups, one formed by D.

aurita and M. nudicaudatus, and the other

formed by G. microtarsus, M. incanus, M.

demerarae, and P. frenatus (see con fi dence in ter -

vals in Fig. 1). In stride fre quency and rel a tive

ve loc ity, three groups can be iden ti fied, one

formed by D. aurita and M. nudicaudatus as be -

fore, one formed by G. microtarsus and M.

incanus, and a third formed by M. demerarae

and P. frenatus (Fig. 1). The per for mance of C.

phi lan der was al ways in ter me di ate be tween the

D. aurita–M. nudicaudatus group, and P.

frenatus (Fig 1), with a wide con fi dence in ter val.

The ar bo real C. phi lan der tended to be faster

on the large sup ports, reach ing a rel a tive ve loc -

ity of 3.84 bl · s
–1

 in the 10.16 cm sup port (Fig.

2). How ever, the small sam ple size (Ta ble 1) and

large con fi dence in ter vals in each sup port make

these dif fer ences non-sig nif i cant. The high ve -

loc i ties in the larger sup ports re sulted mostly

from rel  a  t ive ly  lon ger  strides  (Fig.  3 ) .

Caluromys phi lan der was slower than the other

ar bo real spe cies, M. incanus, M. demerarae, and

G. microtarsus.

In the large semi-ter res trial D. aurita, sig nif -

i cant dif fer ences in ve loc ity ap peared when sup -

port di am e ter changed from 5.08 to 7.62 cm (Fig. 

2). The high est ve loc ity oc curred in the three

larg est sup ports (reach ing around 2.5 bl · s
–1

),

which did not dif fer sig nif i cantly be tween each

other in rel a tive ve loc ity. How ever, rel a tive

stride length and fre quency dif fered sig nif i -

cantly be tween these three larg est sup ports,

where rel a tive stride length de creased and

stride fre quency in creased with the di am e ter of

the sup port (Fig. 3).

In the small ar bo real G. microtarsus, rel a tive 

ve loc ity dif fered sig nif i cantly only be tween the

round sur face sup ports and the flat board (Fig.

4  A. C. Delciellos and M. V. Vieira
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Fig. 2. Rel a tive ve loc ity of the seven spe cies of didelphid mar su pi als on sup ports of five di am e ters, in clud ing a 15 cm wide flat
board (“Flat”). Er ror bars are the jack knife con fi dence in ter vals.
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Fig. 3. Stride fre quency (con tin u ous lines) and rel a tive length (dis con tin u ous lines) of the seven spe cies of didelphid mar su pi -
als on sup ports of five di am e ters, in clud ing a 15 cm wide flat board (“Flat”). Er ror bars are the jack knife con fi dence in ter vals.
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2). The high est rel a tive ve loc ity of 15.7 bl · s
–1

was reached in the 10.16 cm sup port, but it was

highly vari able and did not dif fer sig nif i cantly

from other sup ports. The re duced ve loc ity in the

flat board re sulted from a re duc tion in both rel a -

tive stride length and fre quency (Fig. 3). 

In the small ar bo real M. incanus, rel a tive ve -

loc ity was sig nif i cantly higher in the thin nest

sup ports, reach ing 13.0 bl · s
–1

 in the 5.08 cm

sup port (Fig. 2). In the two thin nest sup ports

rel a tive ve loc ity did not dif fer sig nif i cantly, but

rel a tive stride length and fre quency dif fered

clearly (Fig. 3). Rel a tive stride lengths were sig -

nif i cantly lon ger and stride fre quen cies lower in

the 5.08 and 7.62 cm sup ports (Fig.  3).

Gracilinanus microtarsus and M. incanus had

the high est stride fre quen cies re gard less of sup -

port di am e ter.

In the ter res trial M. nudicaudatus, rel a tive

ve loc ity was sim i lar and did not dif fer sig nif i -

cantly be tween the sup ports, al though there was 

a trend to in crease ve loc ity in the larger sup -

ports (Fig. 2). The high est rel a tive ve loc ity of 2.8 

bl · s
–1

 was reached on the flat board. Rel a tive

stride length and fre quency did not dif fer sig nif i -

cantly be tween sup ports ei ther, but the same

trend of in creas ing stride length and fre quency

with sup port di am e ter was ob served (Fig. 3).

Rel  a  t ive  ve  loc  i ty  o f  the  ar  bo  rea l  M.

demerarae al ter nated sig nif i cantly high and low

val ues be tween sup ports, with rel a tive ve loc ity

sig nif i cantly higher in two sup ports of in ter me -

di ate di am e ter, 5.08 and 10.16 cm, reach ing

around 6.0 bl · s
–1

 (Fig. 2). Vari a tion of stride

fre quency along the sup ports fol lowed the same

pat tern of ve loc ity, also with sig nif i cant dif fer -

ences be tween two sup ports of in ter me di ate di -

am e ter, 5.08 and 10.16 cm, and the other

sup ports (Fig. 3). 

In the semi-ter res trial P. frenatus, rel a tive

ve loc ity was higher on the round sup ports com -

pared to the flat board (Fig. 2). Among round

sup ports, rel a tive ve loc ity was sig nif i cantly

higher in the 5.08 cm sup port, reach ing

4.7 bl · s
–1

 (Fig. 2). Rel a tive stride length and

fre quency fol lowed a sim i lar pat tern, with high -

est val ues in the 5.08 cm sup port (Fig. 3). How -

ever, only the in crease in stride fre quency in

this sup port dif fered sig nif i cantly from the other 

sup ports (Fig. 3).

In sum mary, the small ar bo real spe cies M.

incanus and G. microtarsus were rel a tively

faster than all other spe cies, ter res trial and ar -

bo real (Fig. 2), us ing rel a tively lon ger and more

fre quent strides (Fig. 3). The rel a tively slow est

spe cies were the large and ter res trial D. aurita

and M. nudicaudatus. How ever, the ve loc ity of

an other ter res trial spe cies, P. frenatus, was sim -

i lar to the ar bo real M. demerarae, and higher

than the ar bo real C. phi lan der (Fig. 2). Max i -

mum and min i mum per for mances for each spe -

cies oc curred in sup ports of dif fer ent di am e ters,

but most small ar bo real spe cies (M. incanus, G.

microtarsus, and M. demerarae) and the ter res -

trial P. frenatus reached the high est ve loc i ties in 

the round sup ports. The other ter res trial spe cies 

and the ar bo real C. phi lan der reached their

high est ve loc i ties on the flat board (Fig. 2). The

high est ve loc ity of each spe cies – re gard less of

the sup port di am e ter where it oc curred – was

reached by in creas ing both stride length and fre -

quency (M. nudicaudatus, and P. frenatus), in -

creas ing stride fre quency more than stride

length (G. microtarsus, D. aurita, and M.

demerarae), or in creas ing stride length more

than stride fre quency (C. phi lan der, and M.

incanus) (Fig. 3). 

Dis cus sion

The ve loc ity of the fast est spe cies, M. incanus

and G. microtarsus, com pared to other spe cies of 

didelphid mar su pi als re sulted both from their

high stride length and fre quen cies, which is dif -

fer ent than the pat tern ob served in pri mates

(Al ex an der and Maloiy 1984). The high est ve loc -

i ties of the small est and larg est didelphids, G.

microtarsus and D. aurita, re spec tively, and of

M. demerarae were reached mostly by in creas -

ing stride fre quen cies. In creas ing ve loc ity by

higher stride fre quen cies may be en er get i cally

costly (Strang and Steudel 1990), but the as -

sump tion that it is po ten tially dis rup tive in a

ter mi nal branch (Demes et al. 1990) may not ap -

ply to all didelphid mar su pi als. For a small spe -

cies such as G. microtarsus, more fre quent
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strides may not cause much branch sway, and

could be safer than lon ger strides to in crease ve -

loc ity. In an ar bo real en vi ron ment lon ger strides 

in crease con tact time, but also in crease os cil la -

tions of the body (Macrini and Irschick 1998),

hence re duc ing sta bil ity for a swift small an i mal 

such as G. microtarsus. 

Os cil la tions of the body would be even worse

for large an i mals (Cartmill 1985, Pridemore

1992, Shapiro et al. 2001), hence, long strides

would not nec es sar ily be safer than more fre -

quent strides. In creas ing ve loc ity would al ways

in volve po ten tial risks, whether by in creas ing

stride length (in creas ing body os cil la tions) or

fre quency (in creas ing branch sway). The pres -

ent study sug gests that re duc tion of os cil la tions

of  the  body is  the  strat  egy  used by  G.

microtarsus, M. demerarae (ca. 150 g), and the

larg est D. aurita (ca. 2 kg), whereas re duc tion of

branch sway was the strat egy of M. incanus (ca.

55 g) and C. phi lan der (ca. 200 g). 

The larg est ar bo real spe cies of the group, C.

phi lan der ,  dif  fered from other ar bo real

didelphids by its rel a tively slow ve loc ity, and

max i mum ve loc ity on the flat board, be ing more

sim i lar to the larg est ter res trial D. aurita. In the 

field, C. phi lan der was de scribed as mov ing

s lowly  and care  fu l ly  on  f ine  branches

(Charles-Dominique 1983, Schmitt and Lemelin

2002). Min i miz ing branch sway by re duc ing

stride fre quen cies is in agree ment with such

slow and care ful mo tion. 

The ve loc ity of the more ter res trial spe cies of

sim i lar body size, M. nudicaudatus and P.

frenatus, was de ter mined by an in crease in both

stride length and fre quency, sup port ing the con -

clu sions of Heglund et al. (1974) for ter res trial

mam mals mov ing on the ground. How ever,

these ter res trial didelphids reached a sim i lar re -

sult by dif fer ent means, us ing dif fer ent com bi -

na tions of stride length and fre quency. No

com mon pat tern of change in stride length and

fre quency with sup port di am e ter was ob served

in ter res trial spe cies, ex cept that they were

slower than more ar bo real spe cies. 

Among the ter res trial spe cies, the ve loc ity of

the large D. aurita and the only spe cial ized

cursorial spe cies of the group, M. nudicaudatus,

tended to in crease in the sup ports of large di am -

e ter. The ex cep tion to this trend was P. frenatus, 

a semi-ter res trial spe cies, whose rel a tive ve loc -

ity tended to re duce on large sup ports sim i larly

to more ar bo real spe cies. In deed, the over all per -

for mance in ar bo real walk ing of P. frenatus is in -

ter me di ate be tween ar bo real and ter res trial

spe cies, re gard less of phylo gen etic ef fects

(Delciellos and Vieira 2006). This sug gests that

P. frenatus has an in trin sic po ten tial ar bo real

ca pac ity, at least in their ar bo real walk ing per -

for mance. Climb ing per for mance and be hav ior

of P. frenatus also are more sim i lar to ar bo real

spe cies (Antunes 2003). Ex trin sic fac tors could

be re strict ing its use of the ar bo real strata, such

as the pres ence of com pet i tors or vul ner a bil ity

to pre da tion. 

The weak ef fect of body size on max i mum ob -

served ve loc i ties con tra dicts the re sults in the

lit er a ture, which de tected sig nif i cant ef fects of

body size on max i mum ve loc i ties and per for -

mance vari ables in com par i sons across spe cies

(Al ex an der and Maloiy 1984, Van Damme and

Vanhooydonck 2001). Also, ve loc ity and stride

fre quency in mam mals vary reg u larly and pre -

dict ably with body size, with small mam mals be -

ing  s l ower  but  pos  sess  ing  h igh st r ide

fre quen cies (Heglund and Tay lor 1988). The rea -

son for the ap par ently weak ef fect of body size

could be the rel a tively small range of body size

vari a tion of didelphid mar su pi als, which weigh

less than 1 kg, with the ex cep tion of Didelphis. 

The tail is an im por tant bal anc ing or gan, for

ar bo real and ter res trial mam mals (eg Walker et

al. 1998). In ar bo real mar su pi als, the tail also

has a pre hen sile func tion, which may be its more 

im por tant use con sid er ing that mar su pi als cross 

dis con ti nu ities by grasp ing (Cartmill 1974). In

the mar su pi als we stud ied, there is a neg a tive

as so ci a tion be tween rel a tive tail length and

body size, re gard less of be ing ar bo real or ter res -

trial. The only truly cursorial of group, M.

nudicaudatus, whose tail is not pre hen sile, also

has a long tail (lon ger than body length). Thus,

tail length may help bal ance in ar bo real walk -

ing, but it is as so ci ated with body mass re gard -

less of the spe cies be ing ar bo real or ter res trial.

Ar bo real walk ing by didelphid mar su pi als is

not uni form across spe cies, even if only ar bo real

spe cies are con sid ered. At least two op pos ing

Ar bo real walk ing in mar su pi als 9



strat e gies to in crease ve loc ity were ob served in

didelphid mar su pi als, more fre quent and short

strides, or lon ger and less fre quent strides.

These strat e gies seem to be as so ci ated with re -

duc tion of dif fer ent risks in ar bo real walk ing,

os cil la tions of the body and branch sway ing, re -

spec tively. In creas ing ve loc ity by more fre quent

strides, re duc ing os cil la tions of the body, may be 

the saf est strat egy for mar su pi als of the size of

G. microtarus (< 35 g), but also for the larger

didelphids such as D. aurita. 

Ac knowl edge ments: We thank to stu dents and staff of the
Laboratório de Vertebrados – UFRJ for the in valu able as -
sis tance in the field work and in the per for mance tests, par -
tic u larly to J. Macedo, D. Loretto, and V. Z. Antunes. This
study was sup ported by FUJB (Proc. 9444-7), CNPq,
PIBIC/CNPq, PROBIO (PRONABIO-MMA-GEF).
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