LIMB BONES

Some new measurements (for example several distal articolar diameters introduced for the
humerus) will no doubt prove interesting. Many readers will probably also find useful the illusira-
tioms of carpal and tarsal bones and of their mutual relations, as well as lists of their different names,

Some changes would be completely neutral af they did not hinder the use of “similar’’ but naot
“exactly identical”” data. Such are the replacements, for the metapodials, of diameters taken on the
lateral condyles by diameters taken on the medial condyles. Or the replacement of lateral lengths by
medial lengths (in the original system, lateral lengths were chosen because they are easier to measure
on mounted skeletons). For some of us, these veplacements actually amount to the introduction of
new measuremnents, because it would be senseless to stop gathering data in the siome way as they were
collected lor vears and vears,

A special problem arises for the phalanges of the central dign, Olwiously, antenor and posterior
phalanges should be measured separately. In Equus, the discrimination between fore and hind
phalanges can usually be done (Prat, 1957), at least in the case of first phalanges (Eiscnmann & De
Giuli, 1994b; Dive & Eisenmann, in press). But no equivalent stadies have yet been conducted on
hipparions so that we do not know if the measurements used for the discrimination in Eguus will be
of any use in fipparzen. They are figured in the system, however, since the methodology is intended
for the bones of both genera,

Not all the bones of the posteranial skeleton are considered in this paper. The pelvis is usually
broken so that only one measurement (articular) is proposed here, The vertebrae are completely
omitted, and no measirements are praposed for the small carpals and tarsals, We suggest that people
who need study these bones take the measurements proposed by von den Diviesch (1976) for the pelvis
and the vertebrae, and by Gromova (1952) for the small carpals and tarsals.
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Ficure 11: Scartna anp Privis
A. Scapula: Lateral view
B. Scapula: Cross section at the highest point of the spina
C. Scapula: Distal view
D, Peluis: Literal view

SCAPULA
PRESENT PAPER VE AVD
1. Maximal length: measured parallel to the spina 5 DHA
2. Minimal breadth at the neck it SLC
3. Maximal breadth of the articular process 3 GLP
4. Articular maximal breadih [ LG
5. Articular maximal depth (this measurement 15 usually not at right angle 2 BG
with the laner)
6. Maximal depth of the spina: 1o be taken with & compass because of the
concavity of the scapula; alternatively, a calliper may be used if an objeat of
known thickness, (about 2 cm) is put between the measured point en the con-
cave lace of the scapula and the end of the calliper.
Sece also von den Driesch, 1976, p. 75.
PELVIS
PRESENT PAPER VE AVD
1. Diamcter ol acetabulium I LAR

See also van den Drniesch, 1976, p. 83,
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Fioure 12; HusmErus
A: Proximal view
B Anterior view
C: Medial view
I3: Cross section at the level of arrows 3 and 4

PRESENT PAPER VE AVD
1. Maximal length I Gl
2. Maximal length from capun 2 GLC
3. Minimal breadih (ablique) 3 sD
4. Dhameter perpendicular to, and at the level of 3 . -
5. Proximal maximal breadth 4 Bp
6. Proximal depth at the level of the median tubercule 5 -
7. Maximal breadth of the trochlea i BT
&, Distal maximal depth 7
9. Maximal trochlear height (medial) . -
10, Minimal trochlear height (in the middle) 8 2

11. Trachlear height at the sagittal crest (near the condyle) . -

See also von den Dnesch, 1976, p. 77.

Although not adopted by the New York Conference, a 12th measurement may be interesting: that
of the length of the deltoid erest, taken from the proximal articular surface on the lateral sicle of the
hone, to the (more or less defined) distal end of the erest, This measure cannot be precise but it scems
nevertheless to differ [rom one species of Eguus 10 another (V.E.).
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Ficure 13 Ramius

Az Proximal view
B: Anterior view
C: Lateral view
D Distal view

PRESENT PAPER VE AVD
1. Maximal length | Gl
2. Medial length ¥ R
3. Minimal breadth 3 5D
4. Depth of diaphysis at level of 3 . -
5. Proximal articular breadih 5 BFp
6. Proximal articular depth ¥ -
7. Proximal maximal breadth 4 Bp
. Distal articular breadth 8 BFd
9. Distal articular depth 9 -
10, Distal maximal breacth 7  Bd
11. Breadih of the radial condyle 10 .
12, Breadth of the ulnar condyle 11 .
*. Lateral length 2 Ll

sSee also von den Dresch, 1976, p, 79,
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Ficure 14 ULlxa
AL Antenor view
B. Lateral view
L Proximal end, antenor view

PRESENT PAPER

Maximal length
Length of the olecranon
Maximal artieular breadih

Minimal depth of the olecranon

W o e P ==

Depth across the Processus anconacus

After von den Driesch (1976, p. 79-81).

AV

Gl
L0
BPC
sDO
DPA
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Ficures 15, 16, 17: Carrus

The International New York Equid Conference did not recommend definite measurements for the
carpals but wished that they be illustrated to show their place inside the carpus as a whole, and the
function of their articular facets (see figures 16 and 17),

Since some carpal bones may be differently named, we give here a list of synonyms. We note also
to which measure of the central metacarpal (MC I11) they correspond.

Fig. 16: First row of Carpals
Radial = Seaphoid = os carpale radiale
Intermedium = Lunatum = Semilunaire = os carpi intermedium
Ulnar = Trigquetrum = Pyramidal < os carpi ulnare
Pisiform = os carpi accessorium

Fig. 17: Second row of Carpals
First carpal = Trapezium
Second carpal = Trapezoid (MC 111, 9)
Third carpal = Magnum = capitatum (MC 111, 7)
Fourth carpal < Unciform = hamatum (MC III, 8 and 16)



UPPER VIEW
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Ficure 18: THirD METACARPAL

A,
B.

C.
D,

E.
F.

&

—
e =

—
]

L X 1

. Maximal length

5 |
SoE N Y e

EFquus: Proximal view
Eyuus: Anterior view
Fauus: Lateral view
Equus: Distal view
Hipparion: Proximal view
Hipparion: Posterior view

PRESENT PAPER

Medial length
Minimal breadih (near the middle of the bone)

Depth of the diaphysis at level of 3
Proximal articular breadih

. Proximal articular depth

Maximal diameter of the articular facet for the third carpal
Diameter of the anterior facet for the fourth carpal
Diameter of the articular Tacet for the sccond carpal

Distal maximal supra-articular breadth

. Distal maximal articular breadth

. Distal maximal depth of the keel

. Distal minimal depth of the lateral condyle

. Distal maximal depth of the medial condyle

15.
(this character may be studied by projecting the outline of the keel on a
sheet of paper, linding the center of this nearly cireular outline, and
measuring the corresponding angle from that center)

16,

L

Angle measuring the dorso-volar development of the keel

Diameter of the posterior facet for the fourth carpal
[ateral length
Distal maximal breadih

***, Distal minimal depth of the medial condyle

See also von den Driesch, 1976, p. 93.

VE AVD
1 GL
L] L]
3 5D
4 3
5 Bp
[} -
7
i
9

10 ik
II LR
12 Dd
14

8’ -
2 Ll

10 or 11
13
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Ficure 19: Femus

A

B.
C.
D
E.

Lateral view

Anterior view

Coross secton at level of arrows 3 and 4
Distal view

Medial view

PRESENT PAPER

. Maximal length

. Length from caput femoris to lateral condyle

. Minimal breadth (oblique)

. Diameter perpendicular to, and at the level of 3

. Proximal maximal breadih

. Proximal maximal depth

. Distal maximal breadih

- Distal maximal depth (not at right angle with the long axis

of the bone)
Maximal breadih of the trochlea
Maximal depth of caput femoris

- Medial length from caput lemons 1o medial condyle

See also von den Driesch, 1976, p. 85,

VE

W o s

B =l

6

AV
GL

sSD

Bd

GLC
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Ficure 20: Tma
A, Proximal view
B. Antenior view
C. Distal view
1D, Cross section at level of arrow 3

PRESENT PAPER

Maximal length

. Medial length

Minimal breadth

Minimal depth of the diaphysis
{more or less at the level of 3)

iy R o

. Proximal maximal breadth
. Proximal maximal depih
. Distal maximal breadth
. Distal maximal depth
. Length of the fossa digitalis (this measure is not precise. Proximally,
the caliper should touch the highest points of both bordernng crests; distally.

B S8 -~ S N

the calliper should touch the middle of the crest ending the fossa digitalis)
. Paralateral length from the proximal lateral condyle to
the same distal point as in |

=, True lateral length, on the lateral side of the bone

See also von den Driesch (1976, p. 85).

AV
Gl

w e

S

Bp

Bd
Il

LI
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SMALL
CUNEIFORM
BIG CUNEIFORM
UPPER VIEW
CUBOID
NAVICULAR L ~., CALCANEUM

ANTERIOR VIEW

Fiouke 21: Tanrsus

Creneral structure.

See next pages lor caleancus (fig. 22), ralus (g, 23) and other tarsal bones (g, 24)
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Fioure 22: Carcaneus (or Caccancus), A Anterior view

B Medial view

PRESENT PAPER VE AVD
1. Maxamal length | GL
2, Length of the proximal part 2 -
3. Minimal breadth +
4. Proximal maximal breadih ] -
5, Proximal maximal depth 5 -
. Distal maximal breadih 3 GhR
7. Distal maximal depih 7 -

V. E. suggests that the measure of the maximal length ol the articular Tacet on the sustentaculum

tali may be of interest.
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Froure 23: Tacus (or Astragalus), & Anterior view
BB Medial view
C Distal view

I Posterior view

PRESENT PAPER VE  AVD
1, Maximal length b GH
2. Maximal diameter of the medial condyle 2 LmT
3. Breadth of the trochlea (at the apex of cach condyle) |' =
4. Maximal breadth 3 GH
5, Distal armcular breadih 5 BFd
. Distal artcalar depth 3 -
7. Maximal medial depth 7 .
*. Maximal length from the medial condyle to the most distal point 1 .

on the lateral part of the distal articular surface (Eisenmann, 1986, p. 116)

The observation of the articular facets on the posterior face of the talus may be ol interest for
discriminating Fguus and Hipparton (Eisenmann, 1985, p. 52, pl. 3, fig. 3). In Hipparon, the posterior
edee of the Tateval condyle for the tibia (a) is thin and sharp: the underlyving facer articulating with
the caleancum () i1s bordered by this edee but the two articular surfaces are in continuity. In most
species of Eguns, the edge 1s blunt and some non-articular bone comes in between a and b {exceptions
may be lound in Asses and Hemiones). Other differences may also be found between species of fguus:
for example, in Eguus ebra, the distal end of the articular surface for the calcancum (¢} i very ofien
separated from the articular surface for the MT I in most other Fyuas, the two surfaces ave in con-
tinuity (V.15
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Frovre 24 Orner TarsaLs
A, Medial views
B. Distal views
C, Lateral views

The International New York Equid Conference did not recommend definite measurements for
these bones but wished that they be illustrated to show their place inside the tarsus as a whole (see
fig. 21), and the funcuon of their artncular [acets (this ligure),

Since most ol these bones may be dilferently named, we give here a list of synonyms. We note
also o which measure of other bones they correspond.

First + second tarsal = Small cunciform (MT 111, 9)
Third tarsal = Large cunciform (MT 1L, 7)
Fourth tarsal = Cuboid (MT 111, 8)

Navicular = Scaphoid = os tarsi centrale ('Talus, 5)



©

BIG CUNEIFORM

®

NAVICULAR

CUBOID

BIG CUNEIFORM

CUBOID
BIG CUNEIFORM

NAVICULAR

SMALL CUNEIFORM
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Ficure 25 T MeTaTARSAL

A, Eqguus: Proximal view

B. Equus: Anterior view

C. Eguns: Lateral view

D, Eguus: Distal view

E. Hipparion: Proximal view
F. Hipparion: Posterior view

PRESENT PAPER

I, Maximal length

2. Medial length

3. Minimal breadth (near the middle of the bone)

4, Depth of the diaphysis at level of 3

. Proximal articular breadth

6. Proxunal artcular depth

7. Maximal diameter of the articular facet for the third tarsal

8, Diameter of the articular facer for the fourth tarsal

9. Diameter of the articular facet for the second tarsal

10, Distal maximal supra-articular breadth

11, Distal maximal articular breadth

12, Distal maximal depth of the keel

13, Distal mimmal depth of the lateral condyle

14, Distal maximal depth of the medial condyle

15, Angle measuring the dorso-volar development of the keel
(this character may be studied by projecting the outline of the keel on
a sheet of paper, finding the center of this nearly cirenlar outline, and
measuring the corresponding angle from that center)

*. Lateral length

**. Proximal maximal depth

2ot Distal maximal breadth

LA RS

Distal minimal depth of the medial condyle

Sec also von den Driesch, 1976, p. 935,

12

LS B 8 J

14

{11

10 or 11
13

Il
Dp
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Please see corrections and explanations in the “System of measurements
for Hipparion skulls and limb bones.
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Figure 20: Laterar Meraropiars oF Hirparion

A: Proximal view of Metacarpal IV
B: Proximal view of Metacarpal 11
C: Medial view of Metacarpal TV
1) Medial view of Metacarpal 11

E: Proximal view of Metatarsal IV
F: Proximal view of Metatarsal 11
G Medial view of Metatarsal 1V

F: Medial view ol Metatarsal [1

I: Distal view of a lateral Metapodial

Maximal length
Minimal depth of the diaphysis

=

Proximal maximal breadih
Proximal maximal depth

@ o W

Distal artcular breadth
6. Distal articular depth



‘Hipparion, MT II, MT 1V, left’

See also
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Fioure 27: First puarances oF Eguus anp Hirpariox

(Only a lateral first phalanx of Hipparion is illustrated; the first phalanx of the central digit of Hip-
parton may be measured as in Eguus).

Equus and Hipparton, A and E: Proximal views
B and F: Lateral views
C and G: Anterior views
Eguus, D: Postenior view

PHALANX OF THE CENTRAL DIGIT (A, B, C and D)

PRESENT PAPER VE AVD
1. Maximal length 1 GL
2. Anterior length 2 .
3, Minimal breacdth 3 sSD
1. Proximal breadih 4 Bp
5. Proximal depth 5 Dp
6. Distal breadith @ the wberosities [ B
7. Distal articular breadth 14 BFd
8. Distal articular depth 15 -
9. Minimal length of the tngonum phalangis B .
10, Medial supratuberosital length 10 -
11. Lateral supratuberosital length 11 -
12, Medial infratuberosital length 12 -
13. Lateral infratuberosial length 13

See also von den Driesch, 1976, p. 97.

Eisenmann and De Giuli (1974b) have found that the relative position of the distal tuberosities was
a good character for distinguishing fore and hind Equus first phalanges; multivariate analysis con-
firmed this observation (Dive & Eiscnmann, in press). We decided for this reason to add the relevant
measures (10, 11, 12 and 13) to the list of measures adopted by the International New York Equid
Conference. Their diseriminant value in Hipparion has not been investigated.

LATERAL FIRST PHALANX OF HIPPARION (E, F and G)

Maximal length
. Proximal maximal breadth
- Proximal maximal depth
. Distal maximal breadth
. Minimal breadth of the diaphysis

Wode Ll b e
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Froure 28: SecoNnp piatasces oF EQuus asp Hurparion

(Only a lateral second phalunx of Hipparion is illustrated; the second phalans of the central digit

of Hipparen may be measured as in Equus).

Equus and Hipparion, A and C: Proximal views

Eguus, B: Anterior view

Hipparion, D: Lateral view
E: Distal view

PHALANX OF THE CENTRAL DIGIT (A and B)

PRESENT PAPER

1. Maximal length

2, Anterior length

3. Minimal breadih

4. Proxunal maximal breadth

5. Proximal maximal depth

B, Dhisial articular maximal breadih

See also von den Driesch, 1976, p. 99,

LATERAL SECOND PHALANX OF HIPPARION (C, D and E)

1. Maximal length

2, Proximal maximal breadih
3. Proximal maximal depth
4. Dhstal maximal breadih

VE

-l P =

i, |

o

AVD
Gll‘
sD

I
B
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Ficure 29: Thin rnacances or Eouvs aso Hiprarios

(Only a lateral third phalanx of Hipparion is illustrated; the third phalanx of the central digit of

Hipparson may be measured as in Eguns).

Egquus and Hipparion, A and D: proximal views
Coand E: Lateral views
Fauus, B: Anterior view

PHALANX OF THE CENTRAL DIGIT (A, B and C)

PRESENT PAPER

. Length from the posterior edge of the articular surface 1o the tip
of the phalanx (this measure corresponds best to the maximal leneth of first and
second phalanges although it is not maximal).
2. Anterior length
3, Maximal breadth
4. Articular breadh
5. Articular depth
6. Maximal height
7. Angle between the sole and the dorsal line (this angle should be
measured with the phalanx laid on an even plane)
H “Circumference”’
*. Maximal depth

of the sole

See also von den Drnesch, 1976, p. 101,

LATERAL THIRD PHALANX OF HIPPARION (D and E)

1. Anterior lengih
2. Proximal articular breadih
3. Proximal articular depth

VE

AVD

GB
BF
LF
HP

GL

+. Angle between the sole and the dorsal line (may be measured after projecting the profile of the

phalanx on a sheet of paper)
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