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ABSTRACT. Tetrapods have flexor tendons in the palmar surface of the manus that transmit
forces generated by superficial and deep forearm muscles to the digits. Two patterns (“P”
and “L”) of tendinous connections among the deep layer of the forearm muscles and the digits
have been described, one of which (pattern P) shows an empirical correlation with some
grade of arboreality. In this article, we focused on the anatomical design of the tendons of
the deep layer of the palmar surface of the didelphid manus, and associated muscles. Our
objectives are: (1) to describe the pattern found in all taxa of the great didelphid clade, (2)
to assign the designs that we found to the L or P pattern, and (3) to discuss our results in
the context of the latest available phylogenetic hypotheses proposed for those taxa. All of
the didelphids we dissected possess the P pattern. As we compared the tendinous and
myological structures, we found that some of the myological differences we describe could
have important phylogenetic implications. We selected 10 characters, mapped them on mar-
supial phylogenies, and discovered six more synapomorphies supporting clades already
proposed by other researchers.

RESUMEN. Tendones flexores en didelfidos. Los tetrápodos tienen tendones flexores en
la superficie palmar de la mano, que transmiten a los dígitos las fuerzas generadas por los
músculos superficiales y profundos del antebrazo. Se han descripto dos patrones (P y L) de
conexión tendinosa entre la capa profunda de los músculos del antebrazo y los dedos. De
éstos, el patrón P muestra correlación empírica con algún grado de arborealidad. En este
artículo, nos enfocamos en el diseño anatómico de los tendones  de la capa profunda de la
superficie palmar de las manos de los didelfidos y músculos asociados. Nuestros objetivos
son: (1) describir el patrón encontrado en todos los taxa del gran clado de los didelfidos, (2)
asignar el diseño encontrado al patrón P o L, y (3) discutir nuestros resultados en el contexto
de las filogenias más recientes para los grupos considerados. Todos los didelfidos disecados
exhiben un patrón P. Cuando comparamos las estructuras miológicas y tendinosas entre los
grupos, encontramos algunos que parecían tener importantes implicancias filogenéticas. Así,
seleccionamos 10 caracteres, los mapeamos en las filogenias disponibles para marsupiales
y encontramos 6 sinapomorfías que soportan clados propuestos previamente por otros
autores.
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INTRODUCTION

Tetrapods have flexor tendons in the palmar
surface of the mAppèndixanus that transmit
forces generated by forearm muscles to the
digits. These tendons are coming from both
the superficial muscles of the forearm (e.g. m.
flexor carpi ulnaris; m. flexor digitorum
superficialis) and deeper muscles (e.g. m. flexor
digitorum profundus). Each layer (superficial
and deep) of these skeletal muscles exerts
forces on bones via independent sets of ten-
dons. The m. flexor digitorum profundus flexes
all the digits, especially the terminal phalanx
(Davis, 1964), via five strong tendons that
insert into the base of the terminal phalanges.

Working on the muscular and tendinous
structures of the lizard forearm and manus,
Moro and Abdala (2004) described two pat-
terns of tendon connections among the deep
layer of the forearm muscles and the digits,
naming them as “L” and “P”. In the L pattern
(first observed in lizards of the genus
Liolaemus) there is an aponeurotic extension
between the m. flexor digitorum profundus and
the tendons that inserts onto the digits, with
one or two palmar sesamoids embedded in it
(this extension has been called the flexor plate
by Haines, 1950). The L pattern is found both
in arboreal and terrestrial vertebrates (e.g.,
Liolaemus and Ailuropoda). In the P pattern
(first observed in lizards of the genus
Polychrus), the flexor plate is reduced or ab-
sent, and tendons pass directly to the terminal
phalanges. Among lizards, the P pattern is
only found in strictly arboreal taxa such as
Polychrus, Anolis, and Chamaleo. Among
other vertebrates, a relationship between the
P pattern and some grade of arboreality is
once again found: it is present in arboreal
anurans as Phyllomedusa sauvagii, Ph.
boliviana, and Hyla pulchella (Manzano,
1996); in arboreal mammals as Ptilocercus and
Tupaia (Le Gros Clark , 1924, 1926); in Macaca
mulata (Howell and Strauss, 1933); in ateline
monkeys (Youlatus, 2000); and in tree squir-
rels (Thorington, 1997).

This empirical correlation between the P
pattern of flexor tendon morphology and

arboreality led us to analyze this character in
the marsupial groups Didelphidae,
Phalangeridae, and Dasyuridae, which include
fully arboreal forms like Phalanger, Thylamys,
Micoureus, and Caluromys; scansorial forms
such as Didelphis and Myoictis; and strongly
terrestrial forms like Metachirus and
Monodelphis.

Since comparative anatomy provides data
for initial hypothesis about the functional dif-
ferences between animals, in this article we
focused on the anatomical design of the ten-
dons of the deep layer of the palmar surface
of the didelphid manus and their associated
muscles. Our objectives are: (1) to describe
the pattern found among representatives of
the great didelphid radiation (Jansa and Voss,
2000; Voss and Jansa, 2003), (2) to assign the
designs that we found to the L or P patterns,
and (3) to discuss our results in the context of
the latest available marsupial phylogenies
(Cardillo et al., 2004; Voss et al., 2005).

MATERIAL AND METHODS

Specimens from the following museum collections
(acronyms given in parenthesis) were examined:
The American Museum of Natural History, New
York, USA (AMNH), and Colección Mamíferos
Lillo, Universidad Nacional de Tucumán, Argen-
tina (CML).

Basic details of the aponeurotic complex of the
didelphid manus were obtained by dissecting the
following specimens: Caluromys derbianus AMNH
170646, 48190; Chironectes minimus AMNH
97335, 169949; Didelphis albiventris CML 3173,
3174, 4119, 4221, 5971; Cryptonanus chacoensis
CML w/n, 5910, 5915, 5916, 5918, 5920, 5921,
5926; Lutreolina crassicaudata CML 4114, 4115,
4116, 4117, 6701; Marmosa robinsoni AMNH
10290, 149501, 244887, 257208; Marmosops
fuscatus AMNH 144871, 234952, 234954;
Metachirus nudicaudatus AMNH 2027, 2143,
263127, 263133; Micoureus constantiae CML
5688; Monodelphis dimidiata CML 4118, 4120;
Philander opossum AMNH 137158, 190447,
202705; Thylamys venustus CML 4148, 5586; T.
pallidior CML 3190, 4463; T. pusillus CML 3946;
Phalanger orientalis AMNH 79750; Myoictis melas
AMNH 194403; Phascogale tapoatafa AMNH
160070, 202047, 244882; Neophascogale lorentzii
AMNH 152738.
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Our descriptions are based on the scansorial
didelphid Didelphis albiventris, which is subse-
quently compared with the other aforementioned
taxa. We decided to include australidelphians for
the sake of a better comparison of the pattern of
flexor tendon in a broader marsupial group.

As we compared the tendinous and myological
structures we realized that some of the myologi-
cal differences we encountered could have im-
portant phylogenetic implications. To test this,
we defined 10 characters and mapped them on
the marsupial phylogenies recently proposed by
Cardillo et al. (2004; CEA henceforth) and Voss
et al. (2005; VLJ henceforth). In the case of
some species that VLJ did not include in their
phylogenetic analysis (e.g., Marmosops fuscatus,
Micoureus constantiae, Monodelphis dimidiata,
and Caluromys derbianus), we inferred that they
belong to the same clades as other congeneric
species. In no case did we find intraspecific
variation of the proposed characters.

Cladistic mapping was accomplished using the
computer program “Tree analysis using New Tech-
nology” (TNT; Goloboff, Farris, and Nixon 2004).
All relevant methodological aspects of this appli-
cation are explained under the subheading Charac-
ter Mapping (below).

RESULTS
Because of the complex anatomical relation-
ships among the ventral muscles and tendons
of the manus among the species studied, a
brief description of these structures is given
for Didelphis albiventris, with divergent con-
ditions in other dissected taxa noted subse-
quently. Our results are summarized as char-
acter data in Table 1.

ANATOMICAL MUSCLE
DESCRIPTIONS AND
COMPARISONS

Flexor group of the forearm

M. palmaris longus (Fig. 1) arises from the
distal portion of the ventral surface of the
humerus. It is piriform, elongated, and not very
bulky. It is divided into two bellies, each with
its own tendon. The external tendon inserts
onto digit I. The internal tendon, which is
thicker than the external tendon, is fused with

the superficial aspect of the main tendon of m.
flexor digitorum profundus at the wrist. The
proximal portion of m. palmaris longus joins
the proximal portion of m. flexor digitorum
superficialis. The origin of this muscle is on
the radial side of the forearm.

Comparative survey: No differences were
observed in Micoureus constantiae, Philander
opossum and Marmosa robinsoni. In the other
taxa analyzed this muscle has only one belly,
which is also piriform, elongated and flattened.
In Thylamys spp. and Marmosops fuscatus,
the origin is displaced to the ulnar side of the
forearm. In Caluromys derbianus and
Cryptonanus chacoensis, the muscle is very
small and flat.

M. flexor carpi ulnaris (Fig. 1) arises from
the medial surface of the humerus, close to
the origin of m. flexor digitorum longus
superficialis. Its muscular body is flat and
piriform but with a wide surface. The muscular
body is undivided and occupies about one-
third the length of the forearm. It inserts
tendinously onto the pisiform.

Comparative survey: In Monodelphis
dimidiata, Marmosops fuscatus, Marmosa
robinsoni, Cryptonanus chacoensis, and some
Australasian groups such as Phalanger
orientalis and Phascogale tapoatafa, this is
a very bulky and well-developed muscle. In
M. constantiae and C. chacoensis, the muscle
has a fleshy origin from the ulna, and its ten-
don of insertion joins the common tendon of
m. flexor digitorum profundus.

M. flexor carpi radialis (not illustrated) origi-
nates tendinously from the ventral radial sur-
face of the distal end of the humerus. It is
bulky, especially at the origin, and flat and
wide in the medial distal portion. It inserts
tendinously onto the scaphoid.

Comparative survey: No differences were
observed in Thylamys spp., C. derbianus,
C. minimus, P. opossum, M. nudicaudatus,
M. constantiae, M. robinsoni, nor in any of
the Australasian groups. In M. dimidiata,
C. chacoensis, and L. crassicaudata, how-
ever, this muscle has two parts: a superficial
belly that originates from the humerus and
inserts by a well-developed tendon onto the
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Table 1

Data set and character list of forearm myological traits identified in this study.

TAXA / CHARACTERS 0 1 2 3 4 5 6 7 8 9 10

Caluromys lanatus 1 0 1 0 0 0 0 0 0 0 0
Chironectes minimus 1 0 0 0 1 0 0 0 0 0 0
Didelphis albiventris 0 0 0 0 2 0 0 0 0 0 0
Cryptonanus chacoensis 1 0 1 1 1 1 1 1 1 1 0
Lutreolina crassicaudata 1 0 0 1 2 0 0 1 1 0 0
Marmosa robinsoni 0 0 0 1 0 1 0 0 0 1 0
Marmosops fuscatus 1 1 0 1 1 1 0 0 0 1 0
Metachirus nudicaudatus 1 0 0 0 0 0 0 0 0 0 0
Micoureus constantiae 0 0 0 0 0 0 1 0 0 1 0
Monodelphis dimidiata 1 0 0 1 0 1 0 1 0 0 0
Myoictis melas 1 0 0 0 1 0 0 0 0 0 1
Neophascogale lorentaii 1 0 0 0 0 1 0 0 0 0 1
Phalanger orientales 1 0 0 0 1 1 0 0 0 0 0
Phascogale tapoatafa 1 0 0 0 0 0 0 0 0 0 1
Philander opossum 0 0 0 0 0 0 0 0 0 0 0
Thylamys spp. 1 1 0 1 1 0 0 0 1 1 0

Character list
0. M. palmaris longus bellies: (0) two bellies, (1) one belly.
1. M. palmaris longus origin: (0) radial side of the forearm, (1) displaced to the ulnar side.
2. M. palmaris longus morphology: (0) bulky, (1) flat.
3. M. flexor digitorum superficialis origin: (0) as a branch of m. flexor carpi ulnaris, (1) independent of

m. flexor carpi ulnaris.
4. M. flexor digitorum superficialis insertion: (0) onto the pisiform, (1) some insertion tendons joined

to the common tendon, (2) some insertion tendons not joined to the common tendon.
5. M. flexor carpi ulnaris morphology: (0) flat and piriform, (1) bulky and developed.
6. M. flexor carpi ulnaris insertion: (0) onto the pisiform, (1) joins the common tendon of m. flexor

digitorum longus.
7. M. flexor carpi radialis bellies: (0) one belly, (1) two bellies.
8. M. flexor carpi radialis insertion: (0) as in Didelphis, (1) two bellies.
9. Length of the forearm muscular fibers: (0) reaching the wrist, (1) reaching only the proximal to

middle third of the forearm.
10. Pattern of the flexor tendons of the digits: (0) P, (1) L.

scaphoid, and a deep belly that also origi-
nates from the humerus but inserts fleshily
onto the proximal half of the radius. Note that
our observation that this muscle inserts onto
the scaphoid in Didelphis and Thylamys is at
odds with previous descriptions of the myo-
logy of those taxa (Coues, 1869; Mann Fisher,
1956), wherein the muscle is said to insert onto
the metacarpals.

Extrinsic digital flexors

M. flexor digitorum superficialis (Figs. 1, 2)
originates from the medial condyle of the

humerus. The muscle is superficially covered
by m. palmaris longus and m. flexor carpi
ulnaris. M. flexor digitorum superficialis is
narrow and divided into two branches (super-
ficial and deep), each with its own tendon.
The superficial tendon is longer and arises in
the carpal region, where it divides into three
parts that insert onto digits II, III, and IV.
These tendons have interwoven muscular fi-
bers and are resting over the common tendon
of m. flexor digitorum profundus. The deep
tendon inserts onto the principal portion of m.
flexor digitorum profundus.
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Fig. 1. Forearm flexor muscles of Didelphis
albiventris CML 3174. Superficial view.

Fig. 2. Forearm muscles of Thylamys venustus CML
5586, showing their fibers reaching the
middle of the forearm.

Comparative survey: In T. venustus, M.
dimidiata, M. fuscatus, M. robinsoni, C.
chacoensis, and L. crassicaudata the origin
of m. flexor digitorum superficialis has a more
radial location, and it has a small, flat, piri-
form shape. In C. derbianus, P. opossum,
M. nudicaudatus, M. dimidiata, M. constantiae,
M. robinsoni, and some Australasian taxa (e.g.,
Phascogale tapoatafa, Neophascogale
lorentaii), the muscle has only one insertion
via a strong tendon onto the pisiform.
Lutreolina crassicaudata has the same pat-
tern as Didelphis albiventris. In M. fuscatus,

T. venustus, C. minimus, and C. chacoensis,
the tendons of insertion join the common ten-
don of m. flexor digitorum profundus. The
latter condition was also observed in
Australasian groups such as Phalanger
orientalis  and Myoictis melas .  In
Cryptonanus chacoensis this muscle has a
very broad origin that includes the distal
portion if the humerus and the proximal
portion of the ulna.

M. flexor digitorum profundus (Fig. 3) is a
large mass of muscle that originates from dif-
ferent parts of the forearm. At least three bellies
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could be distinguished. The main mass origi-
nates tendinously from the ventral surface of
the central portion of the distal humerus. The
second belly originates fleshily from the proxi-
mal two-thirds of the ventral mesial surface of
the radius. The third belly originates fleshily
from the proximal two-thirds of the ventral
mesial surface of the ulna. Distally, all three
bellies converge to form a single muscular
body that gives rise to a single common ten-
don just proximal to the wrist. This stout ten-
don (tendon common of m. flexor digitorum
longus of Davis, 1964; flexor tendon of Evans,
1993; common tendon of flexor digitorum pro-
fundus muscle of Stein 1981) occupies the
carpal tunnel, which is very deep and enclosed
by the annular ligament. After emerging from
the carpal tunnel, the tendon divides into
branches that pass separately across the pal-
mar surface directly to the terminal phalanges.

Thus, there is no aponeurotic sheet (flexor
plate of Haines, 1950) on the palmar surface.

Comparative survey: In Thylamys spp., M.
constantiae, M. robinsoni, M. fuscatus, and
C. chacoensis the common tendon does not
includes any muscular fibers. In Monodelphis
dimidiata the main mass of the muscle has
fibers reaching the middle part, which are
joined to those of m. flexor carpi ulnaris.
Muscular fibers are reaching also the distal
part of the common tendon. In the proximal to
the middle of the muscle, the main belly is
joined to m. flexor carpi radialis.

Unlike didelphids and Phalanger (with the
P pattern as described above), all of the
dasyurids that we dissected conform to the L
pattern, having an aponeurotic sheet to which
the tendons of m. flexor digitorum longus at-
tach on the palmar surface.

The described muscles of the forearm have
their bellies so much blended that they cannot
be easily separated, forming a great muscular
mass. Detailed descriptions of the forearm
muscular masses in some didelphids can be
found in Coues (1869), Stein (1981), and
Brandell (1963).

CHARACTER MAPPING

Mapping characters of the palmar flexor ten-
dons and associated musculature (Table 1) on
marsupial phylogenies resulted in the discov-
ery of several novel synapomorphies. Charac-
ter 10 codes the different tendinous patterns
P and L, which we optimized on the topology
of the CEA supertree (Fig. 4). In this recon-
struction, state 1 (L pattern present) supports
the monophily of dasyurids, whereas Phalanger
exhibits the P pattern (the plesiomorphic con-
dition that it shares with all didelphids).
Thorington et al. (1997) described the tendi-
nous pattern of the m. flexor digitorum profun-
dus for squirrels, which conforms to our P
pattern, and stressed that arboreality is pre-
sumed to be primitive for the Sciuridae; ac-
cordingly, this forelimb anatomy was as-
sumed to be primitive for the family. The same
condition is recovered by our analysis: recov-
ering of pattern P as a basal character state

Fig. 3. Manus musculature of Didelphis albiventris
CML 3174 showing the flexor tendons.
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suggests that arboreal-grasping is the
plesiomorphic marsupial condition.

Mapping our characters on the VLJ phylog-
eny (Fig. 5) suggests that 5 characters (0, 3,
4, 5, and 9) are potential synapomorphies of
clades recognized by those authors.

State 0 of character 0 (m. palmaris longus
with two bellies) supports the monophyly of
two independent nodes, one including Didel-
phis and Philander; and the other including
Micoureus and Marmosa. Because a divided
muscle palmaris longus has been reported by
Haines (1950, and cites therein) for some car-
nivores and insectivores, it seems that a divi-
sion of this muscle originated many times in
different mammalian lineages.

State 1 of character 3 (normal location of the
m. flexor digitorum superficialis) appears as a
synapomorpy of a clade composed by
Cryptonanus, Marmosops, and Thylamys

(node C in the phylogeny of Jansa and Voss,
2005; where Cryptonanus was included in
Gracilinanus). The same clade is recovered
by state 1 of character 4 (insertion tendon
joined to the common tendon). We propose
that these morphological conditions are new
synapomorphies for grouping these three taxa
in the same monophyletic group.

In some of the marsupials that we analyzed,
the tendons of insertion of m. flexor digitorum
superficialis are joined to the common tendon
of m. flexor digitorum profundus (states 1 and
2 of character 4). Youlatus (2000) stressed that
some monkeys appear to rely more on m. flexor
digitorum profundus for powerful grasping of
the arboreal support, whereas others rely on
m. flexor digitorum superficialis. In the forms
that he analyzed, these muscles are indepen-
dent. Connections between these muscles
might contribute to a more forceful manual

Fig. 4. Mapping of characters on the Cardillo et al. (2004) cladogram. Heavy lines denote the clade supported
by our character 10.
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Fig. 5. Mapping of characters on the Voss et al. (2005) combined cladogram. Heavy lines denote clades
supported by our characters. Alphabetic labels C and G identify clades proposed by Jansa and Voss
(2000).
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grip, by combining the forces generated by
their contraction. However it might also result
in less independent mobility of the digits.
Thus, a trade-off between strength and flex-
ibility of movement could be relevant for inter-
preting the adaptive significance of taxonomic
patterns in these muscles.

State 0 of character 5 (m. flexor carpi ulnaris
flat and piriform) supports clade G of the
phylogeny of Jansa and Voss (2005), which is
composed of the large opossums Didelphis,
Philander, Lutreolina, Chironectes, and
Metachirus. This clade is supported by em-
pirical evidence from many sources (Tate, 1933;
Reig et al., 1987; Kirsch and Palma, 1995;
Kirsch et al, 1995; Jansa and Voss, 2000, 2005;
Voss and Jansa, 2003). We propose this mor-
phological condition as another synapomorphy
for this widely recognized group. This trait
has apparently also been acquired indepen-
dently in Thylamys, Micoureus, and
Caluromys.

Character 9 is related to the length of muscle
fibers of the forearm flexors. State 1 (muscle
fibers reaching only the proximal to middle
third of the forearm) supports the node com-
posed of Marmosops, Thylamys and
Cryptonanus (clade C in the phylogeny of
Jansa and Voss, 2005; where Cryptonanus was
included in Gracilinanus); however, this char-
acter state is also present in Marmosa and
Micoureus, providing a new synapomorphy
for this highly corroborated clade (Kirsch and
Palma, 1995; Patton et al., 1996; Voss and
Jansa, 2003). The reduction of contractile tis-
sue volume in both of these clades presum-
ably reduces the metabolic energy required
for force development in those muscles
(Alexander, 2002). Moreover, relative shorten-
ing and velocity will increase if part of the
distance between origin and insertion of a
muscle is occupied by connective tissue rather
than sarcomeres (Gans and de Vree, 1987).
This seems to be the case in Marmosa
robinsoni, Marmosops fuscatus, Thylamys
venustus, Cryptonanus chacoensis, and
Micoureus constantiae, all of which have most
of the distance between origin and insertion
of the muscles of the forearm occupied by

tendon. Phylogenetic mapping suggests that
this condition could be interpreted as a con-
vergent adaptation linked to some (as yet
unknown) ecological requirement.

DISCUSSION

The didelphid radiation includes forms classi-
fied as arboreal, scansorial, and terrestrial on
a behavioral basis (Vaughan, 1972). However,
all didelphids examined here show flexor pat-
tern P (Moro and Abdala, 2004) in the hand,
a pattern that, in other tetrapod groups, is
correlated with arboreal habits: they lack a
flexor plate, and flexor tendons run separately
towards each digit. Therefore, it seems that in
didelphids the flexor pattern P has little or no
direct association with locomotor behavior.
Within the Australasian group analyzed here,
only the arboreal Phalanger orientalis (Nowak,
1991) shows the pattern P, similar to didelphids.
By contrast, the three dasyurids examined, the
scansorial Myoictis melas (Collins, 1973), the
arboreal Phascogale tapoatafa, and the also
arboreal Neophascogale lorentzii exhibit flexor
pattern L. Many vertebrate taxa with the L
pattern are arboreal, but their climbing is per-
formed using mainly their claws (e.g.
Tropidurus hispidus, Iguana iguana). Inter-
estingly, marsupials with the L pattern have
remarkable claw development (indeed,
Neophascogale is known as the “long-clawed
marsupial mouse”). These marsupials may
climb using claws (instead of a prehensile
manus) as a response to the rigidity produced
by the presence of a flexor plate with a sesa-
moid (the L pattern), which might preclude
versatile palmar mobility (as is the case in
many lizards; Virginia Abdala, personal obser-
vations).

In ateline monkeys (Youlatus, 2000) and
squirrels (Thorington et al. 1997), digital flexor
tendons run separately to the fingers, and
there is no flexor plate. Although this condi-
tion resembles the P pattern, there are differ-
ences in details among observed morpholo-
gies. In didelphids and squirrels, there is a
common tendon of the m. flexor digitorum
profundus at the wrist. The presence of this
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common tendon, which originates from a single
head of the m. flexor digitorum profundus,
probably prevents independent movement of
the digits. Coues (1869) also stressed that
tendons of the deep digital flexors do not
confer individual digital mobility. Therefore,
grasping in didelphids probably consists of
convergence of all fingers. A contrasting pat-
tern appears in Primates, which are capable of
complex manipulation (e.g., the powerful yet
precise human manual grip). Thus, their flexor
tendons have different fascicles arising from
different heads of m. flexor digitorum profun-
dus (Kaplan, 1953; Tuttle and Basmajian, 1974;
Youlatus, 2000). In primates and other verte-
brates, arboreal habits are frequently associ-
ated with an increased manipulative ability of
the forefeet (Hunsaker and Shupe, 1977;
Lemelin 1999). Models of primate origins pro-
posed by some authors (Cartmill, 1972, 1974a,
b; Sussman, 1991; Lemelin, 1999) have sug-
gested that locomotion on small-diameter sup-
ports was an important factor for the develop-
ment of prehensile extremities in early primates.
These authors also stressed that grasping
ability is of greater advantage to scansorial or
arboreal species than to terrestrial ones (see
also Taylor, 1978).

In spite of these differences, both patterns
(with one common tendon, or separated bel-
lies) seem to facilitate the manual convergence
that permits effective climbing by grasping. In
fact, all didelphid specimens analyzed had the
fingers bent due to the contraction of the
flexor tendons after their death. Since didelphid
claws are weaker than those of many arboreal
dasyurids (e.g., Neophascogale, Phascogale),
climbing would be not possible without a
manus that is prehensile to some degree. So,
we propose that in marsupials the P flexor
pattern is related to grasping abilities which
may make climbing possible.
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