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Preface

For the consideration of our colleagues who are interested in Andean zooar-
chaeology or paleozoology, we submit this essay prepared by our students:
Victor Raoul Pacheco Torres, Alfredo Altamirano Enciso, and Enma Guerra
Porras, entitled: "The Osteology of South American Camelids."

In the publication "On the Laboratory of Poleo-ethnozoology" (1976) we
wrote the following:

During o time of confusion and contradictions in Andean Ar-
chaeology, the Laboratory of Palecethnozoology originated as a
center of specialized stucy of the fauna of the Central Andes and
its center of influence. The founding of this faboratory is not a
matter of imitation, nor of simply establishing one more
laboratory in Peru. It is o notural consequence of the progress of
a scientific archaeological investigation. The archaeologist can
no longer work alone, much less with empty hands. He needs the
assistance of specialisis frem the natural sciences, as well as
those of the sociol sciences, from computer analysis, and from
the specialized laboratories of biclogists ond physical chemists.

Many people have seen Peru as an inexhaustible mine for exploitation.
For centuries the archaeological deposits were removed, finding their woy into
museums and private collections, especiclly in the West. Our national or-
ganizations, unfortunately, did nothing to impede this. Recently the same
" thing was occurring with somples of plants ond animals; others haove thus
benefited from the lack of siote control.

More recently our criterioc for control have been substantial and
effective. One manner of defending our cultural and natural resources is
precisely to think about ond to give life to the centers of investigation. We
established the Laboratory of Poleoethnozoology in [275. We invited visiting
professors to collaborate in its orgonization, and we asked the support of Dr.
Aurelio Malaga Alba, who occepted the directorship of the Laboratory, on
office which he has held ad-honorem to date. )

The orientation of work in orchoeology with natural resources, the in-
teraction of man with his envircnment, etc., follows the theoretical orientation
of Kent Flonnery. After my return from the United States in 19268, my
interest was in the orchaeologico! remains of animols and plants, the latter
recovered by means of the !cchnique of flotation. Through the use of this
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technique and with faunal collection, by [972 we already had a small compara-
tive collection which increases each year. The University of San Marcos relies
on this important center, and on our obligation to continue increasing ond
enlarging its services.

The collections of prehistoric fauna came principally from Junin.  The
modern collections, for the most part camelids, came from Instituto
Veterinario de Investigaciones Tropicales y de Altura in Lo Raya, an important
National Center of South American camelids endorsed by the University of San
Marcos.

By working in this Laboratory of Paleoethnozoology and by studying its
collection, the authors of this present manual have developed this important
work which undoubtedly will be an excellent book of reference. [t is a product
of three earnest young students who have established both interest and
vocations in archaeology.

This first publication will be the object of much criticism. | hope that
it will be so. In such a case, science will benefit.

Ramiro Matos M
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g . Introduction

.

' South  American camelids entered this continent between one and three million
years ‘ago, migrating from North America. During this time, the camelids
became adopted to a dry environment and, more recently, to one characterized
by high altitudes. The adoptation was brought about by meons of the develop-
ment of locomotive and feeding mechanisms suitable for areas of scarce plont
resources, such as that of the puna or the cltiplano (high plein), with its rocky
ground and seasonal snow cover. These physiological mechanisms evolved as
the product of the relation between the phylogenetic history of the comelids
and the requirements of their environment.

At present there ore four principal camelids: the Ilama, the alpeca, the
vicufia, and the gquanaco. The four are very similar in morphology. In fact, it
is now possible to hybridize them with vorious levels of success.

Because of such a high degree of similarity, caused by similar odaptation
ond their ability to interbreed with some success,!it has been very difficult to
distinguish, osteologically, the bones of each variety of camelid. This
difficulty is especially manifest macroscopically.

Less difficult, but still problematic, is the similarity between bones of
camelids and those of the other ungulates that are similarly adapted, such as
the cervids.(e.qg., the white-tailed deer Odocoileus virginionus, or the taruga,
Hippocamelus antisensis). This similarity stems from the faoct that they have

developed convergent mechanisms that permit the animals of the sierra to
adapt to similar environmental requirements. This fact is reflected in on os-
teological similarity.

Qur purpose in this manual is to provide the field investigator with a
handy reference for the identification of the osseous remains of camelids ond
allow that investigator to easily distinguish the remains of a camelid from
those of the other animals with which they may be confused. One may apply
this manua! to the remains of any one of the four varieties of comelid.?

This manual may be used by ronge mancgers, biologists, archaeologists,
and public officials dedicated to the protection and propagation of these
valuable onimals, as well as by investigators of animal science ond veterinary
medicine. For example, the expert in animal management frequently
encounters osseous remains of animals victimized by predators or killed by
other means. He may use this manual to determine if ‘the faunal remains
.belong to camelids so that he might change pasture creas or take measures
against the predators.

In a similar manner, the biologist needs to evoluate how the food web
functions within a particular ecological zonre.



Given that the vicuha and the gucnaco are animals threatened by
extinction, and given the increase in illegal hunting, this manual would provide
those officials charged with corrying out conservation laws a way to determine
if remains found in the field belong to a comelid or to some other animal.
This would serve not only to provide evidence in a court prosecution, but olso
to permit the taking of effective measures against such illegal hunting
practices in the future.

The archaeologist's problems are somewhat different because often he
has, even in the best circumstances, only a partial skeleton. More frequently,
he has to identify animals represented by mere fragments of bones. It is
hoped that the inclusion of vorious keys to diagnostic elements will help him in
his work.

This manual con be used with the most effectiveness if the specimen is
at hand. [t is also recommended that whoever uses it familiarize himself with
each one of the illustrated bones and the keys to diagnostic elements. This
familiarity will improve the process of identification.

[n the description of the diagnostic elements (including tubercles, fossce,
foraming, crests, general forms, etc.), the emphasis has been placed, through
the illustrations, on those elements which serve to distinguish efficiently the
camelids from o6ther large animols. [n those coses in which a diagnostic
feature might be variable, the variation is indicated in the text. The numbers
in parenthesis in the text refer to the features numbered in the figures and
usually are of special importance.

The manual hos been prepared using a large collection of camelid
skeletons in the Paleoethnozoology Laboratory of the University of San Marcos,
ocademic program of Veterinary Medicine, Lima, Peru. That collection was
largely prepared through the efforts of previous investigators ond, without their
activities, this monual would not exist.

Jonathan Kent .
Department of. Anthropology
University of California .
Riverside, California 92521

Notes

|. "Success" is measured in terms of the proportion of live births to the tofal
number of births.

Three million years before present (b.p.) represents a likely date for the stort of
a major faunal interchonge between North ond South America. However, the date of
the emergence of the Panomanian land bridge is uncertain, ond there are records of
minor founal migrations between continents for much of the Pliocene (i.e..bock to
thirteen million years b.p.; see Morshall et al. 1979:275).

2. Later on we hope to publish a manual about methods fo distinguish the bones
of the four species of cemelids from one another.



Descriptive Osteological Atlas

Qf South American Camelids

Note: (( )) indicates translator's comments for clarification in English.

The Skull  (Figure 1)

The mastoid foramen of the occipital is very large; however the diameter
varies considerably and it tends to become narrower in the guanaco. The
tympanic bulla (18) is compressed antero-posteriorly, its quadrangular and
oblique form is oriented forward and toward the axial oxis. The edge of the
paramastoidal apophysis ((the most ventral part of the bulla)) is at the same
level as the occipital condyles (19).

The zygomatic erch {17) is formed in the South American camelid when
the zygomatic process of the temporal inserts like a wedge between the two
branches of the malar (6): the orbicular and the zygomatic. The facial crest
of the malar is little pronounced and does not extend as far os the upper
maxillary. The supraorbital notch, located over the orbital foramen, can be
found closed or open (in the guanaco).

In most of the individuals there exists a lacrimal fenestra in front of the
orbital foramen. This fenestra is not present in our samples of vicufias but
appears as a frontal-maxillary articulation.

The permanent dental formula is:

C P M

\
W)
=
=N
wlw

-In the upper maxillary, the premolars are in front of the infraorbital
foramen. The upper molars are slightly more posterior than the lowers; the
molars, of the selenodont type, possess four cusps excent for the third lower

molor which has five cusps. Upon emerging, these cusps wear out.  The lower
fourth premoclor customarily oppears with six tubercles arranged in three rows
of two tubercles each. In the palate of the adult the choanas ({(posterior

nares)) reach to the level of molar three.
The Mandible (Figure 2)

The -mandible contains a reduced angular process which generally is oriented
medially toward the main axis of the skull. The mandibular foramen has a lip
which partially covers it. The coronoid process is very high.
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Figure 1. Skull of a 2-yeor-old Lama gloma (A-118) male. Top: Left lateral view.:
Botiom: Ventral view.
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THE MANDIBLE
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Coronoid process
Masseteric fossa
Molars

Canine

Incisors
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Body of mandible
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Angular process
Mandibular condyle
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Figure 2. Mandible of a Lema gloma (A-118) male. Right lateral view.

The Vertebral Column (Not lllustreied)

C-17 T-12 L-7 $-5 C - II-17
((7 cervical vertebrae, |12 thoracic, 7 lumbar, 5 sacral, and Il to 17 coudal
vertebrae))

Cervical Vertebrae (Figure 3)

In the cervical vertebrae there is evident dominance of the length over the
other measurements, excep! in the first ((atlas)) ond in the seventh. The
vertebral body ((centrum)) has @ venirol crest with a posterior tubercle which
is less marked in the sixth cnd seventh vertebrae. The second ((the axis))
through the sixth cervicals contcin trensverse conals ((verjebrarterial canals))
in the interior of the vertebral forcmen ((neural arch)) for the vertebral artery.
The dorsal spinal process is vuery reduced and appears only in the exlreme
anterior of eoch vertebra. The Iransverse processes are winged and slightly
curved toward the dorsal face; in "o oxis they are curved toward the ventral
face.
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CERVICAL VERTEBRAE Posterior articulating focet
Transverse process

Romus of the transverse process
Spinous process

Body or centrum

Ventral process

. Anterior articulating process

l
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3
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5
6
7

6th Cervical Vertebra 3rd Cervical VYertebra
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Figure 3. Two cervical vertebrae of a 9-yeor-old Loma pocos (A-114) male.
Sixth cervical vertebra, right side. Right: Third cervicol vertebra, right side.

The Atlas (Figure 4)

Left:

This is the vertebra where the greatest dimension of the vertebral foramen
may be seen. The anterior orticular cavity is not seporated by a notch or
groove {((between the two doral focets)) as occurs in cervids. A moderate
ventral crest is present; the transverse process is winged, slonting antero-
posteriorly from above to below, with the transverse foramen ({or olar canal))

exiting on the posterior dorsal surfoce.
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Dorsal arch

Articulating facets for the occipital condyles
Ventral tubercle

Transverse process or wing

Intervertebral foramen

Ventral arch

Cotyloid process

-
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Alar fossa

Transverse foramen

Posterior articulating facets

Intervertebral conal

Alar canal

VYentral arch {fer the odontoid
process of the axis)

Figure 4. ' "Atlas vertebra of a 9-yeor-old Lomao pacos (A-114) male. Top left:
Anterior view. Top right: Ventral view. Bottom left: Posterior view. Bottom right:

Dorsal view.
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The Axis (Figure 5)

The transverse process is winged ond slightly curved below. The spinal process
originates anteriorly and increases slightly in height as it progresses
posteriorly, without extending to the two posterior orticulating focets; the
posterior end of this spinal process is expanding.

Cervical Vertebra No. 6: The ventral processes ((the costellar processes)) and
the two posterior rami of the tronsverse processes ((actually these are the
postero-ventral costellar processes)) oppear to elevate this vertebra on four
feet.

Cervical Vertebra No. 7: The body ({centrum)) is shorter, broader, and more
compressed dorso-ventrally thon the other cervicals. The dorsal spinal process
is olwoys anterior, but is shorter ond bears o heovier tubercle on the anterior
end. The tronsverse foromen moy or maoy not be present; the transverse
process is more anterior than in the other cervical vertebroe.

Thoracic Vertebroe (Figure 6)

The vertebral centrum or body is much shorter than in the cervical vertebroe;
all of the vertebroe are similor in size, with o ventral crest which is very
sharp-edged in the more anterior thoracic vertebroe. The spinous process is
rectangulor, very high, and curved backward in the first vertebroe. In the
most posterior vertebroe, it becomes more quadrangulor, more vertical, and
smaller in size. The dorsal orch hes intervertebral articulating facets (the
anterior facets face up, the posierior facets face down), except on the first
thorocic vertebra where the anterior articulating facet is found in the
transverse process.

In the fourth and fifth thorocic vertebrae the two small posterior inter-
vertebral articulating facets move together; at times they fuse into one single
facet, then in the following vertiebra they may continue to be two separate
facets. In the anterior focets, the tronsverse processes begin 1o form o border
which serves to narrow the small articulating foces so that in the tenth,
eleventh, and twelfth vertebroe, the orticulation is of the engaging type and
will not slip.

Lumbar Vertebroe (Figure 7)

In all lumbar veriebroe, the cenira are almost of the same length and ore a
little larger than those of ithe thorocic vertebrae. The seventh lumbar is a
little smaller ond is more compressed dorsal-ventrolly. The spinous processes
are quadrangular ond, all together, are inclined slightly forward. The ar-
ticulating processes ore found very close to the linea media ({dorsal half-line of
the antero-posterior row)), cnd the anterior articuloting process possesses a
concave facet antero-posieriorly cnd dorsol-ventrally, giving the oppearconce of
being a little hole or pit with o rasterior border that limits the entrance of the
posterior process of the vericbra which precedes it. The fransverse processes
are very long and, in gencral, more than double the length of the:some:
vertebra, except in the first lumiber where it is less thon double.



The Osteology of South American Camelids

THE AXIS

Centrum
Odontoid process
Ventraol process
Postzygapophyses

|. Anterior articulating process
2. Intervertebral canal

3. Spinous process

4. Tronsverse process

o ~J Ov n
)

=S . B S5cm

Figure 5. Axis vertebrao of a 9-year-old Lama pacos (A-114) male. Top left:
Anterior view. Top right: Posterior view. Battom left: Dorsal view. Bottom right:

Ventral view.
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2.
3.

6.

THORACIC VERTEBR AE

.lcm

Anterior Posterior

Spinous process

Tronsverse process

Rib semifocet

Centrum

Articulating facets

Articulating semifocets for rib head

Figure 6. Thoracic vertebrae of a Lama pacos (A-1174) male (top), and the third thoracic
vertebra shown in its lateral view (bottom left), anterior view {bottomlmidc_ﬂel,_.and

posterior view (bottom right).
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LUMBAR VERTEBRAE

; HAN \ A
<4 o) - r— )

. '] t‘ \\\ iR .1‘ E i
= /_¢~.,£q’_s~a.ka '& H_ qeEsvah, TS )
i yal ¥ s D

o 1"-\’2:-&,/ '%}I R 3 Res \I j: _,_:_-: 2 _’;ﬁ '{.[,\L/
-3-’ j R : "'"" '33 ? o &E * "
f G / g " e jl
4 j’f / = I
& 7 4 f £ 4
& A/ ¢ A
/ 7 Y

Figure 7. Left lateral view of lumbar vertebroe. The numbers correspond to the
vertebra number.

The Sacrum (Figure 8)

The lateral crests of the sacrum become narrower posteriorly but without
joining themselves to a central crest as occurs in cervids. The sacral aperture
{(possage)) is very triangular. The ventral part of the articulating surface (the
pleurapophysis)) of the sacrum has a postero-ventral prolongation. The sagittol
crest ((spine)) of each sacral vertebra is independent, low, and becomes in-
creasingly heavy toward the posterior end. The fifth sacral vertebra usually is
not completely fused with the anterior veriebra.

Caudal Vertebrae (Not [llustrated)

A clear predominance of the vertebral centrum or body is noted in the caudal
vertebrae, with a reduction of all of the processes. From front to back, the
vertebrae do not diminish as much in length as they do, gradually, in thickness.

11
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THE SACRUM

Dorsal Ventral

Articulating processes of the sacrum
Oorsal socral foeramina

Wing

Ventral socral foromina

Articulating surface for the iliac

(pleurapephysis)

.

monNnmwr

Lateral

Figure 8. Sacrum of a Lama pacos. Top left: Dorsal view. Top Riéhi:bVentral ;
view. Bottom: Loteral view.
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Ribs (Figure 9)

,There are twelve pairs of ribs: seven sternal and five a-sternal. The size,
breadth, and angle of the body are quite variable. The body is wider in its
sternal end than in the vertebral end, a feature that is more conspicuous in the
first to the sixth ribs. The breadth of the sternal end is more convex, antero-
posteriorly, in the third, fourth, and fifth ribs, diminishing in the last rib where
it is quite flat.

The length of the ribs increases gradually from the first to the seventh
rib, ond decreases in the same monner in the a-sternal {{costal)) ribs. The
costal groove is always posterior; it is encountered in the sternal end in the
first rib and in the vertebral end in the rest; it is not marked in the eleventh
rib and it disappears in the twelfth.

The nutrient foramen is found in the middle of the costal groove. The
costal angle is very open in the first ribs, closing progressively until the fifth
and decreasing by degrees until the last rib. The head is composed of two
convex articulating facets in order to articulate between two thoracic
vertebrae. The onterior face is more convex than the posterior, the difference
being more marked on the first to the fifth ribs. In the seven remaining ribs
the diminution of the shape of the articulating facets is evident. The tubercle
is large in the first two ribs, convex from forward to back in the first two
ribs, changing to be clearly concave in effect across the third to the ninth ribs.
In the tenth and eleventh ribs the tubercles are very small, flat, ond they move
very close to the head, becoming fused in the twelfth rib.

The neck is thick, uniform, and short in the first ribs, but it increases
progressively until the fifth rib where it continues more -or less constant te the
ninth, decreasing later until it almost disappears in the twelfth rib.

Posterior

Tubercle

19

2. Anterior border
3. Sternal end

4. Meck

5. Head

6.

Costal ongle

T ——— 5CM Second Rib Eleventh Rib

Figure 9. The ribs of a Lama pacos (A-114) male. Left: Right side of the first rib,
medial view. Center: Second rib, medial view. Right: Eleventh rib, posterior view.
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The Sternum (Figure 10)

The sternum is formed by six sternebroe. It has the form of a small canoe,
flattened anteriorly ond posteriorly, ond cylindrical in its middle portion, with
the dorsal face concave in the longitudinal direction. The first and second
sternebroe are flattened dorso-ventrally, being more depressed in the anterior
end than in the posterior. The first sternebra is less wide in the anterior end
than in the posterior. The rest of the sternebrae are of a uniform thickness,
except for the sixth which is thinner and which is more compressed on its
posterior end than on the anterior. The first sternebro, viewed from above, is
concave transversely. Venira]ly, in the second, third and fourth sternebrae, a
slight longitudinal groove is evident; dorsally in the third ond fourth sternebrae
are slight longitudinal crests.

The Scapula (Figure 1)

The scapula is a bone of a triangular contour with the infraspinous fossa more
developed than the supraspincus fossa. The spine is elevated, its border
curved, and it continues distally with the acromion which projects to a height
-which extends well above the glenoid cavity. The neck is thicker posteriorly
than anteriorly. The anterior border of the scopula is a sharp crest; the
posterior border is thick and flattened and projects deeper at the subscapular
fossa. The tuberosity of the scapula ((the corocoeid process)) is thick, rough,
and furrowed and does not extend to the glenoid cavity on the anterior border.
The coracoid process has a short lip which faces toward the interior
((medially)).

The Humerus (Figure 12)

The body of the humerus is compressed laterally in its proximal metaphysis
((diaphysis or shaft)) and is irregularly cylindrical in its distal end. The cir-
cumferential contour of the proximal end, viewed from obove, is pentagonal.
The lateral and medial tuberosities form two sharp and porallel furrows
separated by a tubercle or prominence. Both tuberosities, viewed from the
side, are ot the some level and are well obove the heod of the humerus. The
deltoid fuberosity is prominent with a lip which is directed backward. Distally
the loteral borcer of the olecronon fossa is more projecting and thicker than
its opposite ((when viewed from the medial side)). Distally and onteriorly, the
medial condyle is demonsirobly lorger thon the loteral condyle; the lateral
epicondyle is thicker than the medial epicondyle. The distal metophysis
{(dicphysis or shaft)) presenis a single nuirient foramen which tends tfo be on
the lateral side.

14
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THE STERNUM
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3 “Figure 10. Sternum of a 55-montt.old Lama pacos (A-275) female. Left: Ventral
view. Center: Dorsal view. Right: Litarol view.
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THE SCAPULA
(Right)

Anterior angle

Acromion
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Tuberosity of the scopula
(corocoid process)
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6. Spine

7. Infraspinous fossa
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Posterior border
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Figure 11. Right side of a scapula from o 5-month-old Lama pacos (A-219) male.
Left: Lateral view. Right: Distal view. B
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THE HUMERUS
(Right)
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RN TH SCM

Neck

Deltoid tuberosity
Olecranon fossa
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Intertuberal furrow
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Proximal View

Figure 12. Right humerus of a |l-month-old Lama pacos (A-292) male.
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Radius-Ulna (Figure 13)

The radius-ulna is long ond largely fused together in the adult, evidenced by
the interosseous space left only at the proximal and distol ends. The radius-
ulnais generally compressed antero-posteriorly. Proximally, the articular
surface for the humerus consists of two facets; the facet on the lateral side is
slightly larger and higher compared with the one on the medial side and in
relation to the onterior border. The two focets ore divided by a single oxial
elevation. Distally, in the anterior view of the rodius, two sharp ond parallel
crests are presented, the loteral being the larger. The distal articulating
surfoce is composed of three facets for the carpals; the lateral and medial
articular facets are olmost of the same width and both are wider than the
central facet. The medial facet extends farther to the posterior ond also
extends farther distally than the lateral focet.

The Pelvis (Figure 14)

In juveniles the ilioc crest is curved ond even, but in adults it becomes more
vertical, more rugose and uneven, and its ventral point is inclined some 45°
outward. On its internal surfoce the iliac wing ((ilium)) possesses the articular
surface for the sacrum which is posterior to ond chiefly superior to the pelvis
wing.

In the exiernal view of the pelvic wing, the females have a pronounced
concavity. In the dorscl border of the some part of the pelvic wing, the moles
possess a crest.  Structurally, in the female, the pelvis allows on enlargement
of the pelvic cavity. The bedy of the ilium is extended lengthwise, is laterally
compressed, and is more extended in the female thon in the male.

The oacetebular arm of the ischium in camelids possesses a high crest
which terminates in the superior side or end of the obturator foramen. The
symphysis branch or arm is flot, ond its interna!l border forms an ongle of o
clear veriex in the females while in the male it looks like aon inverted keel in
which the apex of the cngle is curved.

The pubic symphysis remus and the acetobulor ramus of the pubis are
very concave, giving the ventrcl scrt of the pelvis @ very deep cppearance; the
ocetabular ramus may present a pronounced blunt elevation and be very
concove fransversely. This rcmus is quite perpendicular to the pubic
symphysis, causing the anterior cad of this symphysis to be at the same level
as the onterior border of the acetchulum. )

The ocetabulum is a fossa produced by the union and fusion of the three
pelvic bones. It is not totally fused, os o posterior and internal entry opens
into the obturator foramen; i's interncl sides constitule a smooth articular
surface, except in the center where it is rough ond generally is not separcted
by a projecting border. Anterior to the foromen are iwo lateral-ventraol
depressions for the tendons of the rectus femoris muscle; the external is better
developed than the internal. The border of the obiurator foramen adjoining
the acetabulum comes very close 1o the ccetabulum in camelids.

18



The Osteology of South American Camelids-

THE RADIUS-ULNA
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Figure 13. Right radius-ulno of on immature Lama pceos (A-293) femele. Left:
Anterior view. Top: lateral view. Alse shown is the radius of an odult Loma pocos
(A-249) femole. Middle: Lateral view, proximal end. Bottom right: Carpal view of
distal epiphysis seen from below.
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THE PELVIS
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Figure 14: Pelvis of a 45-month-old Lama glama (A-282) male. Top: Ventral wew
Bottom: Dorsal view.
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The Femur (Figure IS)

The femur is the long bone of the thigh. In its proximal end, the head is at
the level of the greater trochanter which has o rugged and un:fnrm border ond
((posteriorly)) o sharp oblique crest which runs foward the lesser trochonter
({with an ongle of about 45° )). The lesser trochonter is situated more over
the medial side than over the posterior side; it is quite prommenl and is
oriented slightly forward.

A posterior crest stands out clearly in the diaphysis. This crest
originates on the lesser trochanter and is directed obliquely below and outward
until it connects with the loteral and medial epicondylor crests a few cen-
timeters below the proximal half. The nutrient foramen is situated in the
middle of the posterior face of the diaphysis and in the medial border of the
crest.

In the onterior distol end of the femur we encounter a trochlear and an
epitrochlear fossa. Two condyles separated by on intercondylar fossa occcur
posteriorly; the lateral condyle is larger than its opposite, and the inter-
condylor fossa is slightly oblique. The internal border of the lateral condyle
possesses an oblique groove.

Thc Patella (Figure 16)

The patella is a short bone of oval form; its posterior articular surface is rec-
tangulor, smooth, and concave from top to bottom but convex transversely.
Its distal end is more prominent; viewed anteriorly, it is very convex and
rugged.

Thc lelu (Flgure 17)

Thc hbau is a long, slightly curved bone ond, except for the crest, its shaft is
compressed antera-posteriorly. Viewed from above, the proximal surface is
triangular; the posterior angles are the medial condyle and the lateral condyle.
The onterior end is an isolated tuberosity of triangular form also, which
posteriorly joins the crest. Each of the condyles forms an articular focet; the
lateral condyle is larger and more square in form.

The fibula is only a spinous process located underneath the loteral
condyle ond is found only in some cdults. “

Proximally and anteriorly, the shaft has a crest whose lateral side is
very concave, forming a fosso.

The nutrient foramen is alwoys postero-lateral and is situated about one-
fifth of the total length from the proximal end.

The view of the distal end shows two long parallel depressions, slanting
and separated by a prominence. Laterally there is o sulcus ((or fibular
groove)) and two articulating facets for the loterol malleolus. The two
prominences on the anterior edge of the distel end ore lorger than those of the
posterior border; the central prominence is larger or equal in size to the
medial one.
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THE FEMUR
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Figure 15. Right femur of a 9-year-old Lama pacos (A-278) female. Left: Anterior
view. Center: Medial view. Right: Lateral view. T o
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A THE PATELLA
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"Figbre 16. Patella of a 9-year-old Lama pocos {A-114) male. Left: Left side shown
in its anterior, posterior, and lateral views (clockwise from left). Right: Right side,
* also shown in its anterior, posterior, and latercl views.
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Figure 17. Left tibia of a 9-month-old (A-287) Lama pacos female, shown in anterior,
lateral, posterior, and superior (or top) views. Also shown is the inferior or distal .

view of a tibia belonging to a different camelid, A-277.
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The Metacarpal (Figure 18)

"The metacarpal is a long bone which is compressed antero-posteriorly. The
-shaft, viewed from the posterior side, has a long, deep groove whose borders
are quite parallel. A central line stands out on the anterior surface running
distally from a proximal anterior process to the distal cleft which separates
the two condyles.

The proximal end, seen from obove, consists of two quite ovoid articular
facets. The medial facet is itself subdivided by o ridge which produces two
smaller facets, the posterior being the smaller.

The distal end of the metocarpal consists of two arhculatmg condyles
separated by a central cleft. The sagitial crest of each condyle is blunt and
runs down the center of the condyle from the midpoint to the posterior border,
dividing it into two symmetrical sides situated at the same level; these crests
are smooth on the anterior half.

The Memmrscl (Figure 18)
.‘_The prox1mal surfoce of the metatarsal consists of four articular elements: a
posterior elevated extension and three horizontal articulating facets. The two
most anterior facets are the larger in size and are shaped like two beans. The
medial facet is at a slightly more elevated level thon the lateral facet. The
third facet, which orticulotes with the first tarsal, is medial and very small.

The diaphysis presents o posterior fusiform groove and a smaller
concavity than that of the metacorpal; the two nutrient foramina are lodged in
the middle of the groove. As in the metacarpal, the external ({lateral)) edge
of the groove is sharper ond more prominent than the inferncl edge. The
distal end of the metatarsal consists of fwo articulor condyles similar to those
of the metacarpal except that the scgittal crests are of smaller elevation.

.-”.}t_,,r’i'fThe Curpol Bones (Figure 19)

"The carpols include seven small, short bones arranged in two rows; those of the
" first (superior) row are greater in heicht than those of the second, lower row.
In their proximal end, the first row of carpals together form a generally
horizontal plane with their dorscl surfecces which erticulates with the rodius-
vlna.

First Row (Upper): Scaphoid (ro. 2); Lunar (No. 4); Cuneiform (No. 3); and

: ‘ the occessory carpal, the Pisiform (No. 1).

Second Row (Lower): First carpol, the Trapezoid (No. 6); second carpal, the
Magnum (Mo. 5); end third carpal, the Unciform (No. 7).

The scaphoid and cuneiform are cihical, of similar size, ond larger than the
central carpal, the lunar, which is fastened like @ wedge between them. The
cuneiform supports the pisiform, the cccessory carpal, which projects from a
small articular protuberonce on the OSTPI']OT surface of the cuneiform.

The carpal bones in the secerd row increase in size progressively from
the medial face to the laterol.
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THE METACARPAL AND THE METATARSAL
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Figure 18. Posterior, proximal, and distal end views of the metacarpal (left,
middle-top, and center) and of the metatarsal (right, middle-bottom, center)
of a Lama pacos. Note that the distal end views for both the metacarpal and
the metatarsal are identical. ’

26



The Osteology of South American Camelids

Anterior View

(Mo Be LN v N W I PN S R

THE CARPAL BONES

Posterior View

Dorsal Ventral

Accessory carpal, pisiform
Scaphoid »

Cuneiform

Central carpal, lunar
Third carpal, mognum
Second corpal, tropezoid

~ Unciform d
Radius-ulna & 4 !
Metacarpal N

Medial Anterior

Dorsal Ventral

Figure 19. Corpal bones of a Loma pacos (A-101) female.
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The Tarsal Bones (Figure 20)

The tarsals include six bones of quite different structures. The caolcaneum is
well compressed laterclly and has a projecting edge almost in the middle of its
medial face in order to articulate with the astragalus. In the anterior edge of
the calcaneum's distal end there is a smooth articular prominence for the
lateral malleclus, and in the same dislal end there is an articular face for the
fourth tarsal, the cuboid.

The astragolus is a bone with many rounded surfaces ond of a rather
reqular form with two trochleae: one proximal and one distal with their cor-
responding crests. A fossa is situoted anteriorly between both trochleae,
separating them. Posteriorly, the astrogolus is very convex and articulates
with the calcaneum.

The first torsal is cubic and very small; the third torsol has the form of
a drum. Both bones articulate proximally with the navicular and distally with
the metatarsal. The fourth tarsal is an irregular cuboid form with o posterior
process. Its superior medial foce adjoins the navicular ond it has articular
facets for all of the tarsal bones except for the first farscl; it also has a facet
for the metatorsal. '

The Phalanges (Figure 21) 7

The camelids hove two toes on eoch of their legs. The first phalanx is a long
bone of larger size in the foreleg than in the rear leg. The proximal articular
surface of the first phalaonx is similor to a concave semi-circle, antero-
posteriorly, with a small central pesterior groove. The distal articular surfoce
is a condyle with its anterior edge situated at a lower level than the posterior
edge.

The second phalanx differs from the first in that it is smaller and has no
mortise or groove in its veniral posterior surface. On the other hand, the
posterior crest is more proximal than the dorsal crest, and it is more proximal
than on the same surface of the first phalanx. The second pholanx has both a
thicker body ond a brooder postcrior orticulor surface in the foreleg thon in
the rear leg.

The third phalanx is a short bone of g pyramid type with a concave
posterior articular surface. Venlrally it is flattened and dorsally it is a sharp-
edged curve. In the forefoot it is less high ond it is broader than in the rear
foot. The sides of the third phalenx possess mony holes for blood veins; most -
of these holes are on the internal sice. ‘
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Figure 20. Tarsal bones of o Loma pacos (A-114) male.
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THE PHALANGES
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Figure 21. Right phalanges of a 9-year-old Loma pacos (A-114) male.
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Table of Ages for Camelids
((Based on Tooth Eruption and Morphology))
By Alfredo Altamirano E.

DENTAL MORPHOLOGY OF MANDIBLE OF ONE SIDE:

AGE ~  aP3 ®u ML M2 M3
[0 days ] Pre B) IP, P, |P * 2P (A)
| month 1 Pre(8) I[P, 1P, 1P 2P (A)
3 months | Pre (C) 3P 28 (A)
5 months | Pre 3P 2P (B, A)
9 months | Pre 3P 2P (C, B) 1P (A) :
| year | Pre 3P 2P 2P (A, A)
2 years | Pre 3P 2P 2P (adult, C)
3 years: ¥ 3P 2P 2P 2P (B, A)
Py ML M2 M3
4 years | Pre 2P, 2P, 2P (adult, C)
5 years | Pre 2P, 2P, 2P (with a small addmono[ loph)
7 years | Pre 2P, 2P, 3P
8 vyeors | Pre 2P, 2P, 3P
9 vyeors -- 2P, 2P, 3P
4 years — 2P, 2P, 3P
|6 years | Pre 2P, 2P, 3P
A = Dentition exceedingly young, unerupted
B8 = Dentition young, erupted from the mondible to a medium herghf
compared with the adult
C = Dentition’in mature state without wear
Pre = Signifies premolar dentition
I = Number of parts, single or double cusps, or lophs to the tooth

({Altamirano's permanent dental formula:
[-1-2-3
3-1-1-3

Incisors are not included on this chart))

((* dP4 is tri-cusped at birth and is replaced by a permanent unicusped
premolar in odulthood.

** When P4 pushes out the dP4, the dP3 is sometimes caught and taken out
with it (hole resorbed), and sometime remains. The dP3 is unicusped at birth,
is generally lost by age | year, and is not replaced by e permanent tooth.
Dental formula for infants:

-0-2-0
3-0-1-0 )

31



Victor R. Pacheco T., Alfredo Altamirano E., and Erﬁma Cuerra P,

References

cuentes, T. L.

1953 Contribucidn a la Osteologia de la Alpaca (Loma pacos). Tes. Bach.
Fac. Med. Vet. USMSM: Lima. .

Malaga, A., R. Matos, Jane Wheeler, and E. Pires Ferreira :
1976 Sobre el Laboratorio de Paleoetnozoologia. USMSM: Lima.

Marshall, L., R. Butler, R. Drake, G. Curtis, and R. Tedford
[979 Coatibration of the Great American Interchange. Science 204:272-
279.

Nunez, A., Ch. J. Guzman, and S. A, Sato
1967 Algqunos lamings del Atlas anatémico de la Alpoca, 2. Bol. Extraor-

dinario, 36-46. I[VITA: Lima.

Sisson, S., and J. D. Grossman ,
[974  Anatomia de los animales domésticos. Salvat Ed. . Barcelona.

32



Institute of ‘JArchaeology
University of California, Los Angeles

The foilowing bocks may be. of interest to the reader and can be obtained from
Institute of Archaeology Publications, University of California, Los Angeles,

CA 90025.

Andean Archaeology: Papers in Memory of Clifford Zvans. Edited by
Ramiro Matos M., Solveig Turpin, and Herbert Eling, Jr. Monogroph XXVII
(1986). xxvi-238 pp. ISBN: 0-917956-52-4. '

Petroglyphs in the Guianas and Adjacent Areas of Brazil and Venezuela:
" An Inventory With a Comprehensive Bibliography of South American and
Antillean Petroglyphs. By C.M. Dubeloar. Monumenta Archaeologica 12
(1986). 327 pp., 77 linedrowings, 184 photographs. [SBN: 0-917956-50-8.

Pots and Potters: Current Approaches in Ceraomic Archaeology. Edited
by Prudence Rice. Monogroph XXIV (1984). xvii-255 pp. 1SBN: 0-917956-44-

3.

Prehistoric Trails of Atacama: Archaeology of MNorthern Chile. Edited
by Clement W. Meighan and D. L. True. Monumenta Archaeologica 7 (1980).
x-228 pp., 61 plates. {SBN: 0-217256-10-9.

OTHER TITLES AVAILABLE Irl THE Archaeological Research Tools SERIES

Student’'s Guide to Archaeological lllustrating. Second, revised-edition.
Edited by Brian D. Dillon. Archaeological Research Tools | (1985).  vi-I85
pp. ISBN: 0-917956-38-9.

Practical Archaeology: Field and Laboratory Techniques ond Ar-
chaeological Logistics. Edited by Brian-D. Dillon. Archaeological Research
Tools 2 (1982). 125 pp. 1SBI: 0-217956-42-7.



	Explorara
	Explorar0001a
	Explorar0002a
	Explorar0003a
	Explorar0004a
	Explorar0005a
	Explorar0006a
	Explorar0007a
	Explorar0008a
	Explorar0009a
	Explorar0010a
	Explorar0011a
	Explorar0012a
	Explorar0013a
	Explorar0014a
	Explorar0015a
	Explorar0016a
	Explorar0017a
	Explorar0018a
	Explorar0019a
	Explorar0020a
	Explorar0021a
	Explorar0022a
	Explorar0023a
	Explorar0024a
	Explorar0025a
	Explorar0026a
	Explorar0027a
	Explorar0028a
	Explorar00pag24
	Explorar0029a
	Explorar0030a
	Explorar0031a
	Explorar0032a
	Explorar0033a
	Explorar0034a
	Explorar0035a
	Explorar0036a
	Explorar0037a

