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PHYSICAL ANTHROPOLOGY OF THE LENAPE
OR DELAWARES, AND OF THE EAST-
ERN INDIANS IN GENERAL

I. SKELETAL REMAINS OF THE MUNSEE

IxTRODUCTION

N 1902, in pursuance of a study of the antiquity of certain skeletal
I remains found in the vieinity of Trenton, New Jersey, the
writer collected and deseribed all the erania of the Lenape or
Delaware Indians which at that tiine were preserved in our museums.’
From that time until 1914 no further anthropological discoveries of
consequence were made in the region over which the tribe once
extended; but during the spring of the latter year careful archeo-
logical exploration was conducted in the upper Delaware River
valley in behalf of the Museum of the American Indian in New York,
by Mr. George G. Heye, with the assistance of Mr. George 1. Pepper,
in the course of which were found the remains of no fewer than 57
Indian skeletons.? The bones were not in the best state of preser-
vation, but they were collected with serupulous care, and shortly
after the field work was completed they were presented by Mr. Heye
to the United States National Museum. This skeletal material forms
an important addition to the previously limited collections repre-
senting the Lenape Indians, whose physical identity it is highly de-
sirable to establish.

The remains came from a cemetery in the form of a low mound on
the New Jersey side of the Delaware River, opposite Minisink Island,
3 miles below Montague, in the northwestern corner of Sussex County,
New Jersey. The accompanying map (fig. 1) shows the site of the
cemetery, which lay in the heart of the region once oceupied by the
Munsee branch of the Lenape Indians.

! Hrdlitka, The Crania of Trenton, New Jersoy, and their Bearing upon the Antiguity of Man in that
Region, Bull. Amer. Museum of Natural History, xvi,art. 311, New York, 1002, pp. 25-62, 22 pl., 4 fig.

* For details and archeological results, soo George G, Heye and George H. Pepper, Exploration of a Mun-
sen Cemetery near Montagone, New Jersey, Confribafions from fhe Museum of the American fndinn { fleye
Foundation), 11, pt. 1, New York, 1915 The Heye Expedition reports some additional burinlz, bt the
skeletal remains therefrom were in o very defactive condition,

11
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Fig, 1.—Map showing the location of the Munseoe cemetary.



HRDLICKA] PHYSICAL ANTHROPOLOGY OF THE LENAPE 13

On the arrival of white settlers, the entire region afterward lknown
as New Jersey belonged to the Lenape or Delawares,! whose settle-
ments extended “from the Mohicannituck [Hudson River] to beyond
the Potomae,” and “from the heads of the great rivers ‘Susque-
hannah’ and ‘Delaware’ to the Atlantic Ocean” (Heckewelder).
The neighboring tribes to the north (Mohegan, Narraganset, Pequot,
and others), as well as those on the south (Nanticoke, the Powhatan
confederacy, and others), all acknowledged relationship with the
Delawares, with whom, there is no doubt, they were afliliated lin-
ouistically.

The Lenape were divided into three large groups, or, as Brinton
ealls them, “sub-tribes,” namely, the Munsee or Minsi (the Wolf),
the Unami (the Turtle), and the Unalachtigo (the Turkey).? These
subtribes, it seems, were subdivided into numerous smaller groups
with distinetive names.® The three branches of the tribe occupied
special regions, but it has not been reported whether their boundaries
were stable and definite. The Minsi, according to Heckewelder,!

I Coptain John Smith's Works, 1608-1631, Arber od., Birmingham, 158%4; Willlam Penn's Lellers, 1085
i. Thomas, History of New JSersey, London, 1698; Thomas Campanius Holm, Short Description of New
Sweden, Stockholm, 1702, transl. by Duponcean in Memoirz of the Historical Society of Peansyloania, 11,
Phila., 1524; T. Acrelius, Hiztory of New Sweden, Stockholm, 1759, transl. in Memaoirs of the FHistorical
Society of Pennsylvania, X1, 1874; Samuel smith, History of the Colony of Nova Cesarea or New Sersey, Bur-
lington, 1765; Peter Kalm, Travels into North Aweerice, London, 1770-71; G. H. Loskiel, History of the
Migzion ofthe United Brethren among the Indiens in North America, London, 1704; Geo. Chalmers, Political
Annalsof the Present United Colonies, ete., 1780, New York Historical Sociely Collections, 1868; John G. E.
Heckewalder, History, Manners and Costoms of the Indian Nations who once Inhabited Pennsylvania
and the Neighboring States, Phila., 1819, Mem. Hist. Soc. Penn., xn, 1870; also MS8.; James Grahame,
History of the Rise and Progress of the United Stalfes of North A wmerice, London, 1527 (new ed., 1556, 1845);
Thos. . Gordon, History of New Jersey, Trenton, 1534; J. Curtis Clay, A nnale of the Swedes on Phe Delaware,
Phila., 1535; Yates and Moulton, New York, N. Y., 1524; Isaac Mickle, Reminiscences of O0d Gloucester,
Phila., 1845, Camden, 1877; A. Gifford, Aborigines of ‘\c“ Jersey, Proc. N. .J. Hist. Soc., v, Nowark, 1858,
pp. 163-198; D. G. Printon, The Lenape end their Legends, Phila., lEe-’.:i Handbook of American Indians,
Bull. 530, Bureaw of American Ethnology, Washington, 1907-1910

! Thesa designations are not translations of the terms given in parentheses, but “rofer to the location of
these sub-tribes on the Delaware River,” Minsi (from minihin, to be seattered, and achein, sione), meaning
“people of the stony country ' or “mountainesrs®; Unami (from naben, down<stream) means © peopla
down the river™; and Cwalachfigo (from wunalowaet, to go towards, and £ "bow or §'kox, wave) means “ people
who live near the ocean.”  Wolf, Turtle, and Turkey are the totemic designations of the three sub-tribes.
(Brinton, op. cit., p. 34.)

# From the above tribes, in course of time, sprang many others * who, having for their own conveniency,
chosen distant spots to settle on, and increasing in numbers, gave themselves names or received them from
others.” (Heckewelder, Hist. Indian Nations, p. 53; see also ibid., p. 51.)

1 Heckewelder, fist. I'nd. Nations, p. 52. Brinton (op. cit., p. 27) is of the opinion, but on whoat grounds
is mot stated, that the extent of the terrilory of the Munses as given here Is too great. In his
words, “‘that at any time, as Heckewelder asserts, their [the Munsee] territory extended up to the
Hudson as far as tide-water, and westward ‘far beyond the Susquehannah’ is surely incorrect. Only
after the beginning of the eighteenth century, when they had been long subject to the Iroquois, have
we any historie evidence that they had a settlement on the last nomed river.” It seems, however, that
even if the presence of the Munsee on or beyond the Susquehannah may be open to comtention, their
presence along the Hudson is well established. Giford (Aborigines of New Jersey, p. 150) states that
““the Minsi tribe extended as far on the west banks of the Hudson as Tappan.” Yatles and Moulton
{ Historg of New York, 1, p. 225) place the Minsi even farther east, *“from Long Island to and bevond Min=
nisink.” Aecording to Ruttenber { History of the Indion Tribes of Hudson's Eiver, p. 500 the Munsee terri-
tory “extended from the Katskill mountains to the headwaters of the Delaware and Susquehannn rivers,
and was bounded on the east by the Hudson; their council-fire was lighted at Minisink [about 10 miles
gouth of Maghackemek, New Jersey].” The Unami joined the Munsee on the south, somewhere about
Stony Point. Going farther than this, Ruttenber gives (p. 93 et seq.) the various ELI'btlu isions of tha
Munsee along the Hudson and their location: the Waoreneck, about Dans-kammer; the Warranawonkong,
from Dans-kammer to Saugerties; the Mamekoting west of Shawangunk mountains; the Wawarsink,
in the district which still bears their name; the Katskills, north of Saugerties.
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had “chosen te live back of the two other tribes and formed a kind
of a bulwark for their protection. . . . They extended their set-
tlements from the Minnisink, a place named after them, where they
had their council seat and fire, quite up to the Hudson on the east,
and to the west or southwest far beyvond the ‘Susquehannah’; their
northern boundaries were supposed originally to be the heads of the
great rivers Susquehannah and Delaware, and their southern bounda-
ries that ridge of hills known in New Jersey by the name of Musea-
necun, and in Pennsylvania, by those of Lehigh, Cohnewago, ete.’!

This is evidently one of the rare instances in which it is possible
to make a clear tribal identification of older skeletal remains in
eastern North America, and 1t 1s also an instance in which the con-
tents of graves enable a fairly close estimate of the age of the site,
The artifacts found with the various burials include a number of
objects introduced by early settlers, a fact that shows the cemetery
to be of historie date. Furthermore, one of the skeletons is that of
a tall white man of Scandinavian or Nordic type, possibly one of the
Duteh, English, or Swedes who reached the upper valley after 1614.
As the remainder of the skeletons do not indicate any trace of ad-
mixture of white blood, the cemetery may be regarded as dating
from the period of the earlier contact of the Indian and Caucasian
races, or probably from the latter part of the seventeenth or the
beginning of the eighteenth century. It was surely earlier than 1740,
for in that year the main body of the Munsee was forced to move
from the Delaware, settling first on the Susquehanna and soon after
on the Allegheny River in Pennsylvania, where some of them had
cone as early as 1724,

An event of anthropological importance in connection with the
Munsee before their removal from the Delaware is noted by Rutten-
ber.? In the latter part of the seventeenth century, at the outhreak
of hostilities hetween the Five Nations and the French, the advance
of the Iroquois in the south was being contested by the Shawnee, who
at that time were also engaged in war with the Cherokee. “In the
latter they [the Shawnee] suffered severely, and but for the timely aid
of the Mahicans would have been destroyed. The Lenapes [Delawares]
invited them to remove to their country; the invitation being ac-
cepted, the Minsis brought the matter to the attention of the govern-
ment of New York, in September, 1692, on an application to permit
their settlement in the Minnisink country. The council gave its
assent on condition that they should first make peace with the Five
Nations.* This was soon effected, and the messengers departed, ac-

U Quoted lrom Hedlibka, The Cranie of Tremfon, op, cit,, pp. $3-33.
2 Ruttenber, History of the fadian Tribes of Hudson's River, p. 175,
49 River Indians returned from a residence with the Shawanoes, brought with them some Shawanoes
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HEDLICKA] PHYSICAL ANTHROPOLOGY OF THE LENAPE 15

companied by Arnout Vielle, an interpreter, and three Christians, to
visit the country of the Shawanoes and consummate the transfer.

. . Captain Arent Schuyler visited the Minnisinks in February,
and there learned that the Shawanoes were expected early in the
ensuing summer. This expectation was realized.”

From this it appears that between 40 and 50 years before their
removal from the Delaware, the Munsee were joined by some Shaw-
nee, which fact may explain certain peculiar conditions shown hy
the skeletal remains that will be considered in the following pages.

The mound or cemetery explored by the Museum of the American
Indian was known for many years, and some human bones had heen
removed from it, especially by Doctor Dalrymple, who exhumed at
least 15 skeletons, but unfortunately these have been lost to science.

CONDITION OF THE COLLECTION
GENERAL

As already stated, the collection from the Museum of the American
Indian consists of 57 Indian skeletons, which range from nearly com-
plete to such as are represented by only a few bones.  Notwithstand-
ing the fact that the condition of the material leaves much to be
desired, many of the bones are sufliciently well preserved to afford
fairly good data for study. The bones show neither vestiges of green-
ness nor traces of mineralization. There is no post-mortem deforma-
tion, except in a few detached bones of the skulls of infants, The
color of the bones is predominantly brownish yellow, shading in some
specimens to light dirty yellowish and in others to a darker brownish
hue.

AGe AND SEX

Of the 57 individuals, 34 were adults and 23 (40 per cent) were
adolescents or children. Among the adults the estimated ages of the
individuals range from 24 to 70 years, and nearly half were 50 years
or more. Young infants (first year) and fetuses are absent, having
either been buried separately, or, more likely, had turned to dust,
while the older, more substantial bones resisted disintegration. The
cemetery was obviously one that served during a limited period as
the communal burial place of a sedentary group of moderate popula-
tion. The determination of the sex was facilitated by the good
development of the sexual characteristics in the skulls, and by the
presence of the pelvie and other bones of the skeleton. The results

who intended to setile with the Minnisinks, asking permission to that end. Council directed that tha
Shawanoes must first make peace with the Five Nations.— Council Minutes, Sept. 14, 1602."
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show that the 34 adults were divided equally between the sexes, as
might be expected in the case of the remains of adults in the cemetfery
of a peaceful population.!

ArTIFICIAL DEFORMATION

A faet of considerable interest is the presence of artificial deforma-
tion in more than half of all the skulls preserved. In the majority of
cases this appears to be a simple occipital, eradle-board flattening,
but there are three or four instances in which there are plain traces
of bilateral frontal compression, which indicates intentional deform.
tion and suggests that all the posteriorly flattened skulls may possibly
be of this variety, though the applied pressure failed in most cases to
leave a distinet mark on the frontal bone2 The result of no such
practice has been observed in any other part of the northern or middle
Atlantic States, but deformation of exactly this type was common
in Arkansas and Louisiana, as well as in the area to the northeast-
ward.® Among the crania of the earlier and somewhat more easterly
Lenape reported by the writer® to the number of 25, only two (both
females) showed slight occipital flattening. These facts are signifi-
cant and point either to some difference in derivation between the
Munsee and other Lenape and eastern Algonquian tribes, or, if of
common derivation, to a connection between the Munsee and some
people from the Trans-Appalachian region to the southwestward.
It is in this connection that the historic accession to the Munsee of
some Shawnee is suggestive, for the latter, or a part of them, lived
in Kentucky and Tennessee, where the practice of fronto-oceipital
deformation was not uncommon, and in some parts of that area,
indeed, was quite general.

Parnorocy

The bones in the collection are exceptionally free from the effects of
injury and disease. The skulls exhibit no sears or injuries, and no
disease, with the exception of a case of perforating mastoiditis in one
of the children (no. 285,348). There is, however, as will be shown
later, a considerable proportion of dental caries, with some indica-
tions of pyorrhea alveolaris.

o — =

1 ITad the cemetery, prior to its disturbance, contained the remains of as many as 200 bodies of all ages,
including infants, with a yearly mortality in the tribe of 35 per thousand, it conld have been in use only
about 60 years by a population of 100, and proportionately less, of course, for a larger group.

* As happened (requently on the eoast of Pern, for instance, where the same tvpe of deformation was
practiced. No board was used in these instances, the [rontal compression being effected by means of pads.

* Report on a Collection of Crania (rom Arkansas, Journal of the Aeademy of Natural Sciences of Phila.,
X, 555-563, Phila., 1905; Report on an Additional Collection of Skeletal Remaing [rom Arkansas and
Louisiana, ibid., x1v, 1904, pp. 173-240, 9 figs.; Report on Skeleia) Remaing from a Mound on Haley Flace,
near Red River, Miller County, Ark., ibid., x1v, 1912, pp. 639-640; Report on a Collection of Cranis and
Boneslrom Sorrel Bayou, Tberville Parish, La., ibid., Xv1, 1913, pp. 85-100.

A The Crania of Trenfon, op. cit., 1902,
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In the remaining bones of the skeletons the only marks of injury
or disease are as follow:
Humeri (total number present, adults,' 56):

Left bone of no. 285,307: Old surface injury involving lower
fourth of external border, with formation of some »::a]lm and
a peculiar foramen (pl. 23).

Right bone of no. 285,303: Complete ankylosis with ulna, at
right. angle, possibly as a result of an early fracture of the
olecranon (pl. 24).

Both humeri of no. 285,320: Some periostitis on distal third.

Both humeri of no. 285,306: Osteoperiostitis, distal hall.

Radii (total number, iL[llIlt‘:- 45):
Both bones of no. 285,320: Some u*;t.eupﬂrluauua over distal half.
Ulnze (total number, adults, 44):

Left bone of no. 285,306: Moderate osteoperiostitis, lower bone
(right healthy).

Femora (total number, adults, 60):

Pair, no. 285,306: Moderate osteoperiostitis, distal half.

Right bone of no. 285336: Some osteoperiostitis, distal half
(left healthy).

Right bone of no. 285,320: Moderate osteoperiostitis, distal half
(left healthy).

Right bone of no. 285,313: Marked ‘“mushroom head” (arthritis
deformans); left healthy.

Left bone of no. 285,321: Moderate ““mushroom head.”

Tibiz (total number, adults, 58):

Right bone of no. 285,301: Trace of periostitis at middle (left
healthy).

Right bone of no. 285,303: Slight osteoperiostitis on external
surface, middle third (left healthy).

Right bone of no. 285,306: Osteoperiostitis, proximal half (left
healthy).

Left bone of no. 285,313: Moderate localized osteoperiostitis,
middle (right healthy).

Right bone of no. 285,336: Moderate osteoperiostitis, middle
three-fifths (left healthy).

Left bone of no. 285,309: Trace of periostitis (right healthy).

Pair of no. 285,320: Osteoperiostitis.

Left bone of no. 285,321: Slight arthritis, upper articular surface
(right healthy).

Fibulz (number present, adults, 51):

Pair, no. 285,320: Osteoperiostitis.

| The bones of the children show nothing pathological.
17135°—Bull. 62—16——2
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(Clavieles (present, 44):
Pair, no. 285,305: Moderate osteoperiostitis,
Right, no. 285,320: Osteoperiostitis.
Sternum (present, 14):
Moderate arthritic changes in nos. 285,305, 285,309, and 285,314.
Secapulae (present, 25): Nothing pathological.
Ribs (present, 420):
No. 285,305: Two long ribs fractured, well healed.
No. 285,309: One long rib fractured.
In addition, most of the ribs of nos. 285,305 and 285,333 show
traces of arthritis.
Spine (of 25 individuals, mostly complete):
No. 285,305: Some marginal exostoses (arthritic) in the cervical
and lumbar regions.
No. 285,306: Moderate arthritic exostoses, lnmbar region.
No. 285,333: Advanced spondylitis deformans, involving parts of
dorsal and whole lumbar region with sacrum, synostosis,
No. 285,319: Moderate arthritic exostoses on nearly all.
No. 285,311: Moderate arthrtic exostoses.
No. 285,320: Moderate arthritie exostoses.
No. 285,328: Moderate arthritic exostoses in eervical and lumbar
regions,
Pelvie bones (of 20 individuals):
No. 285,321, right: Some marks of arthritis about acetabulum.
Bones of the hand (number, 774):
No. 285,303: Carpal bones of right all damaged, crushed, and
fused with third metacarpal.
No. 285,320: One of the carpals crushed in life.
Bones of the feet:
Os caleis (number, 61): Nothing pathological.
Astragalus (number, 58): Nothing pathological.
Other bones (mumber, 537):
No. 285,321: Right scaphoid, arthritis (left healthy).
No. 285,326: First richt metacarpal diminutive (nay have been
injured in early life).
Patell:e (number, 38):
Pair of no. 285,329: Slight arthritis.

A summary of the above details shows that there are only six, pos-
sibly seven, instances of more noteworthy injury, and of these three
pertain to ribs (two in one person) and two to the wrist. These are
very moderate proportions of traumatism, and show plainly that the
people represented by the remains led unusually peaceful lives.

As to disease, there is evidence of only four conditions, namely:
Periostitis, osteoperiostitis, arthritis, and arthritis deformans; and of
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these four the first two and again the last two are closely related,
being really only degrees or varieties of the same processes. It is
quite possible that all four conditions are merely differing manifesta-
tions of arthritis. There is no well-founded suspicion of the existence
of syphilis in the tribe, and there is no trace of either rachitis, tubercu-
losis, or tumors of the bones. (Dental caries will be referred to under
Teeth.)

We may now approach the more strictly anthropological ob-
servations.

THE CRANIA
GENERAL OBsERvVATIONS: DIFFERENCES 1IN TYPE

Although the remains comprise seventeen adult males and the
same number of females, some of the skulls are so defective that
measurements and notes of value could be made only on those of
ten males and thirteen females.

In examining and arranging these specimens, the first realization
of importance is that, while the majority clearly belong to one type,
there are a few that must be classed apart. The main type, as will
be noted later and more plainly from the measurements, is that
characterized by dolichocephaly to mesocephaly, and agrees with
that prevalent among other Lenape as well as other Eastern tribes,
The additional type is brachycephalic. Among the twenty-five
skulls of adults there are four of the brachycephalic type, all females.
A few additional examples existed evidently among the children;
and several of the remaining skulls may be transitional as a result of
admixture. The brachycephaly is so marked that it can not be due
to normal individual variation within the series, and if we exclude
this possibility the only remaining conclusion is that the broad-heads
could not have been Lenape, except by adoption. The individuals
represented by these skulls might have come from western Pennsyl-
vania, where brachycephaly seems to have prevailed at least in
some districts; or from farther southwestward, from a region to
which points the intentional deformation among the “Munsee”
crania. These possibly represent the Shawnee, who came from
that section and who, according to growing indications, while
speaking Algonquian were of a different type physically.

The admixture of this type existed evidently also among other
branches of the Lenape, and to a more limited extent among various
other tribes of the Atlantic states. The writer called attention to
this mixture in 1902, and will return to the subject in the second
part of this memoir, which deals with Bastern skulls in general.

I Cranin of Trenton, op. cit.
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Cuaier DescrirTivE FEATURES

The skulls are of good size, but otherwise are characterized by
moderate development. There is no massiveness, no heavy supra-
orbital arches or crests, no heavy jaws. It is plain that they did
not belong to a tribe of great huntsmen or warriors.

The frontal region, though prevalently somewhat low in the females,
in a large majority of the cases is well arched; the zygoma are not
excessively broad, the malar bones not heavy. The nose is rather
short, the face only mildly prognathic. The dental arches, as in the
majority of Indians, are very regular, and the same applies to the
medium-sized teeth. The vault of the skull from above is either
ovold (58 per cent) or elliptical (42 per cent), while the outline of the
norma posterior approaches more or less the pentagonal.

In addition there may be mentioned an unusual searcity of
Wormian bones and an equal sparsity of marked anomalies. These
and other features are treated in detail in another part of this paper.
(See pp. 35, 47.)

MEASUREMENTS

The measurements' offer many points of interest, although, so far
as the vault is concerned, they are considerably interfered with by
artificial deformation in some of the specimens. As in certain
former reports by the writer, they will be dealt with in order accord-
ing to their significance.

FORM OF THE VAULT

The measurements relating to the form of the vault comprise the
maximum length and breadth, and the basion-bregma height, with
the resultant percentage-relations or indexes. The details are given
in the accompanying table. Although the number of undeformed
specimens in good condition is small, it will be seen (a) that there
is an absence of extremes in the several dimensions, (b) that the
crania range in type from dolichocephalie to mesocephalie, and ()
that they show good height. As a result of the latter, both the
height-length and the height-breadth indices are high, though corre-
sponding well with those of many other Indian tribes and those of
numerous other branches of the yellow-brown race. Comparisons
will be found in the second part of this report, which deals with the
Eastern Indians in general.

e

1 Allmeasuroments prosented in this report wers taken parsonally by the writer, with proved instruments
and duecare. Unless otherwise noted, the methods follow strictly the international agreements of Monaco
and Geneva.
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TWO BURIALS IN EXTENDED POSITION

The lower burial is of special i|||1-r|_-.~'t a8 showing how miuch of a skeleton may be decayed or
septtered without disturbance of the remainder g
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I. MUNSEE CRANIA: MEASUREMENTS RELATING TO THE FORM OF THE VAULT *

MALES
|
Lenth, | Dreadh| MO | coppa | Hh- | Xceht
3 3 mumn mum | bregma) indox | index
Cat. Na., Deformation -
U.B.N.M. bx100 | ex100 | ex100
(a) () () =]
: a o { L
(7 IR BT - ent.
285.308. . ... (Slight asymmelry)y........ 18.9 13.3 14.2 T4 o1 104 8
P e ree T R T R (1T 14,6 13. 8 8.7 0.7 o, 5
285, 306 . ... I e PR 18.7 14 14 4.9 74.9 100, 0
| s (e e e L LS 18. 8 14.4 13.7 i, 6 724 05, 1
285,926, ....| Slight occipital fattening....| Q7.7)| (87| 49 |evveeer)inennnnn. b abaitet
o245 300, . ... Moderate occipital fattening. (17.8) {15.1) (I L R e e e e e
295,305, . .oufenn e iz S s SeBo s Remnnsiciin ar.oy |l (sey| ATl it okl o
{4) (4} (1) (4) () (4}
Averages of unde- |
Dormueis - oot 18, 05 14.1 12.9 74.8 78.1 | 08, 9
FEMALES
z&;mlw 182 13.3 13.1 7.1 72 98. 5
o L R e e [ 17.6 13.1 124 74. 4 70.5 o7
285,307 Trace of fronto-oecipital fat-
T e 16.9 13 12.9 60 76, 3 0. 2
B el mcor ot o e i P 17,4 13.4 13 T 4.7 a7
il e e S e S e S e A 15 14 13 TT. R 2.2 92.9
ELAZ_ . Moderate oceipital flattening.|  (16.0) (14.1) s B | | iy | e
25804 .. ... - e RS casy | aas | am |l
SESIN0. . i G e e e S (16,9} (14.4) i b B | | S e (R e e
S5a0. . ... Marked oceipital with slight
fromtal flattening.......... (16,4) (14.5) e B g O g | e,
| @ (%) (5) (5) (5) ()
Averages of unde- I
fOrmBd. . coneennnnnns | 178 13.4 12.9 75.8 73.1 96.4
|

* Arranged on the hasis of the cephalic index.
* { Not sufficient to vitiate the measurements,

Attention may be called to the lower value ofsthe average cephalic
index and the higher value of the average height-breadth index in
the males than in the females. These conditions, due to the rela-
tively greater length and also to the relatively greater height of the
male skull, are not exceptional and will later be found to be quite
general among Eastern Indians.

The identical value of the average height-length index in the two
sexes is of no special significance and is probably incidental.

In the deformed skulls we see the usual effect of the flattening by
the lessening of the length and a compensatory increase in both
breadth and height.
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SIZE OF THE SKULL

The principal determinations relating to the size of the vault are
the cranial module or mean diameter, the capacity, the circum-
ference, and the antero-posterior are, all of which are given in the
next table, where also is shown the thickness of the skull, which is
of importance as a corrective to the external dimensions.

II. MUNSEE CRANIA: MEASUREMENTS RELATING TO THE BIZE OF THE VAULT#*

MALES
|
Gomii || Sabmmie R
Module | maximum | Nasion- | parietal (1
Number Capacityt| L+B+H | (above | opisthion | cm.above
SUpra- . are and along
a orbital S0 NAMOUS
ridges) guture)
c.e cm. ci. rm., .
285, 326... . 1,470 15. 27 40.3 36. 2 4
285, 306. . . 1, MK 15 57 ) 36, 6 .5
285,30 . . 1,515 1547 8.7 28.3 5.5
255,301.... 1,515 15. 83 al 6.0 [
[ T POy, SRR s Rt s el i) 1,580 15.10 40, 4 35.2 5.0
R e g e e e S 1, 55 15 63 5.3 3.1 hb
T e S R e e 1,720 16, 07 i) a0, 5 4
(7) (7) () (7} (7
Averages 1,544 15. 56 51.3 i1 B
FEMALES
Ly i g S, S S 1,225 14.37 485 4.9 3.5
o L e ey S N I R 1, 240 14. 27 47,6 3.9 3.5
e S P R SR R e Tl | 1, 265 15.0 50,2 35.1 5.5
RN et o e e S s e 1, 280 14. G0 48.2 35,0 4.0
i | IS e R o Sty el e 1,275 15. 03 48,7 33.3 50
-2t ) S S R I, S e e P 1, 205 14, 43 47.9 33. 8 4.0
285,300, . . 1, 300 14, 87 50,1 a6, 3 4.0
e e s el b s e el 1,310 15. 03 87 34,0 50
245,310, 1,375 15.17 40.3 35.0 5.0
() (a) (#) (9] 9
AVBFAEOR. . ccecscnasanmsampanasnnancs 1,285 14. 75 48. B 34 6 44

# Arranged on the Lasis of capacity .
{ Measured with dry muostard-seed and by the writer's method described in Science, XvIL, 1908, pp.

1011=10014.

It will be noted that the measurements of the Munsee skulls, par-

ticularly those of the males, show fair capacity as well as external size
of the vault, and also that only a few of the crania are thick-walled.
An interesting feature is the unusual superiority of the measurements
of the males over those of the females. This in a measure is due to
the occurrence among the males of one skull of extraordinary size
(1,720 ¢. ¢.); but even if we exclude this, the difference between the
two sexes is somewhat greater than among other Indians. In the
following table are given a few comparative data on this point.
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MALE MUNSEE SKULL, NO. 285,303, U.S.N.M. (FRONT VIEW)
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1II. RELATION OF AVERAGES OF MEASUREMENTS RELATING TO 8IZE OF VAULT IN
MALES AND FEMALES

{ Males= 100}

Mumber of speci- |
mens . Masion- it
Group | Capacity | Module {Tplf_ﬁ';::f; opisthion T:]:';E'E
s are

Males | Females ' I
T R S AR T Bl e | 19 14 8. 5 i | i 96. 5 2. 5
Lousiana®. . ...................| 12 7 &, 5 il 07 o8 L
Munses (excepting no. 255,308} . I & L] 5.0 95, 5 bis 4.5 b

* From A. Hrdlidka, Beport on an Additional Collection of Skeletal Remains from Arkansas and Loui-
siana, Jour. Acad. Nal. Sci. Phile., x1v, 1908, pp. 171=-249.

These data are of interest in a number of additional particulars.
In the first place, it is seen that, barring capacity, a striking similarity
exists in the relation of female to male measurements in the different
groups of Indians. There are reaspns to believe that such resem-
blances are not confined to these tribes alone or even to Indians
generally, but extend, with a limited range of variation, to all races.

Another remarkable fact is that the external measurements of the
skull, especially the mean diameter or module, and the circumference
show practically identical percental relations in the two sexes, aver-
aging each about 96 for the female to 100 for the male: while in capac-
ity the difference is decidedly greater (less than 90 to 100) in favor of
the male, notwithstanding the fact that the thickness of the female
skulls averages smaller. In other words, a female skull only nine-
tenths as thick as that of a male and which gives external measure-
ments that compare with those of the male eranium in a ratio of 96
to 100, will stand in respect to its internal capacity toward the male
skull as only 88 or 89 to 100. The cause of this must be attributed to
the unequal build, in the two sexes, of those parts of the skull which
are not reached by the ordinary external measurements, and the
narrower and especially the lower frontal region in the female plays
probably a large part in this connection.

RELATION OF BIZE OF BKEULL T0O STATURE

The size of the head, as is well known, inereases with stature.
This increase is not uniform, but progresses in a diminishing ratio.
The fact holds true in all races, though the exact values of the ratio
with the different racial elements have not as yet been determined
definitely. In the case of skeletal remains, in which it is not possible
to learn the exact stature, the most suitable manner of obtaining
light on the subject is to compare the length of the femur with the
cranial capacity, by which means we ascertain the number of cubic
centimeters of the capacity that correspond to each centimeter of
the length of the femur. The following data give the results of such
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a comparison among the Munsee and on Indian skeletal remains from

Arkansas and Louisiana.!

IV. MUNBSEE CRANIA: RELATION OF SKULL CAPACITY TO STATURE*

MALES
Femoro-
e ot
Birondvlar BX | =C.

Number Imgl.h?ul' mmlr g;ﬂi{;
right lemur per 1.0 i,
of femoral

length)

£m. ¢.C.
285,305. .. 3.4 1,530 35.3
235,301, . . 44,2 1,515 34.3
285,308, .. 45. 1 1, 720 8.1
BRI e s R R s o e e e e 45.1 1,515 33.6
245.313.. ‘ 45.3 1,550 3.2
285,326, . 6.6 1,470 31.5
285 306, . . - 181 1,505 1.3
(7} (7} (7}
¢yt R S R L L R L S S (45.4) (1,544) (34.0)
Rxina] wa ol BR800 o cor e e e L an Rt DR L S 45.4 1,514 33.3
FEMALES
285,302.. . an. 4 1,295 32.8
L e S S A BT A Do R B S e LA R A s T 40,2 1,225 30,4
285,390, . 42 1,280 30,5
e O e 0. 12,3 1, 300 a0, 7
285,310, 13 1,375 32,0
B L e L o T . A A 11.5 1,310 a0, 1
0 1 ARG e D S8 AT M BUEEE S, SRy J 43.8 1,275 2.1
285,305, 4.7 1,240 295.7
(8) (3) (8]
e e e P i a4 1,288 30.4
COMPARATIVE DIATA
MALES
RIS R, - e e M B e el 1 451 1,446 [ 321
Louisians (7) .cccccvvivan. 4.4 1,434 32.3
FEMALES

7L T | ) PR e e e e P Sty o e e 1.7 1,330‘ 3.9

* Arranged on the basis of statura (i. e., length of femur).

The results presented in the table show considerable individual
variation in the femoro-cranial index, by reason of which there is
some irregularity of alienment of the cases. This is especially true
in regard to the capacity, which in this small series shﬂws. ].lt-tlB

e —

—

L Puldished by llm writer in his Report on an Additional Collection, ete., op. cit.,

1604, pp

« 179, 188,
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regularity or evidence of conformity with the aforementioned general
rule of increase of the size of the head with stature. The tallest of the
eight females had one of the smallest heads, and the man with the
largest brain was not even of average height. However, there is no
- doubt that if the series of skulls was considerably larger, the usual
progression, showing gradual increase in the size of the brain with
the height of the body, would be apparent.

The femoro-cranial index progresses much more regularly than the
capacity, and shows another well-known fact, also common fo all
human races, namely, that while the absolute size of the brain enlarges
in proportion to the stature, its relative dimensions with reference to
stature diminish as the latter increases; so that while the tall man or
woman may be expected to have an absolutely larger brain than the
average of his group, relatively to his stature he will have less brain
matter than the short individuals of the same group.

The averages in the preceding table are interesting in another
particular—i. e., the difference in the value of the femoro-cranial index
in the two sexes. Both the former records of the Louisiana crania
and those of the Munsee now presented show these indexes to be
perceptibly lower in the females than in the males. The superiority
in this respect among the male crania is seen not only in the averages,
but practically throughout the records, seven of the eight indexes in
the females being below the minimum of the indexes in the males.
It seems evident that among the Indians the brain substance in the
females is not only absolutely smaller than in the males, but is also
somewhat smaller for each centimeter of stature, so that men of the
same height as the women would still show an advantage in this
particular. This advantage is not necessarily connected with men-
tality, but may be due to the greater muscularity of the males.

As to the value of the femoro-cranial index in different tribes, we
can as yet say nothing positive. The indications are that if differ-
ences exist, they are not of a very pronounced character,

BIZE AND SHAPE OF THE FACE

The measurements chosen, as in the writer's work previously
cited, are only the most essential. They include the total and upper
length of face, and the three breadth measurements—the smallest
breadth of the forehead, the greatest facial breadth in the plane of the
zygomatic arches, and the breadth at the angles of the lower jaw.
As to the total facial length (chin-nasion), wherever the teeth were
worn due allowance for the wear was made on the basis of measure-
ments on well-preserved teeth of the same sex and in the same group.

The results, presented in the next table, show that among the
Munsee the face was of only fair height and that its other dimensions
were rather subdued for Indians,
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V. MUNBEE CRANIA: MEARUREMENTS RELATING TO S81ZE AND SHAPE OF THE FACE #

MALES
- 1 A PR SHied i_ 1) A
Total Upper | Breadih ]
Iulli'gm length of [ace rnﬂj':fl-' ﬁ:ﬁm] Cephalic
of face [ prog- diam. X MiexX | j f| Di t .
Number {chin- thion- izyE- total upper 1_;;:3 :i-;.:ii [ﬁ.?lgrr Diameter
nasion)t | nasion) | max.) XX 100 | ¥X100 |(for com- [minimum higonial
% z parison)
(x) (¥) (2}
©in, cm. ¢in. A £, # CHR.
P A 1.8 08 13.7 B, 1 0.6 7. 4 9.3 11
- B e 122 7.0 13. 9 ET.8 L4 74.9 0.5 1.9
L B S 121 fi. 9 13. 6 9.0 o T (1 BT Lih. &
SRR 12.0 7.2 14. 0 857 51.4 76, B 9.0 95
SRR R < 12.6 7.4 14.2 BR.7 52.2 T 10.1 1.1
e 12.1 7.2 13.6 0.0 52,9 (5) 0.6 9.5
| R 12,3 7.6 14.2 86, 6 53.5 (5 0.5 9.3
() (7} @ | @ (7 (7} (7
Averages............. | 12.15 7.15 13.9 87.6 3 B At 9.4 1. 4
FEMALES
T S 11.9 7.0 e| ss| ss| @ | ws 10.3
L PSSR, (R 1o . 6 12.4 a0.3 53.2 .4 8.4 8.7
T 1.9 A AL 12.8 93.0 M. 7 (%) 9.3 9.8
B M e i e (") 6.8 AR s e M8 6.0 5l 8 e R
L T e 11.8 7.8 12.9 a5 56.5| (%) a4 9.6
(4} (3) () (1) (&) |
Aversges............. { 1.7 6.9 12 8 0. 5 o o [ (S | 9.1 9.8

—_—— e — —

* Arranged on the basis of the Upper Facial Index.

1 Where teeth were worn off, doe allowancs was made for the defect, the normal enameled portion of
median incisors in apposition being taken as 19 mm. high, in the men.

1 Blightly deformed.

& Deformed.

The bizygomatic breadth, though not really small, is below the
average in many other tribes of Indians, while the frontal breadth
and that of the lower jaw are also somewhat below the medium.
These results bear out the statement made under *‘ General Observa-
tions” (p. 20) relative to the moderate proportions of the face of the
Munsee. Comparative data given in the second part of this report
indicate that in some of these respeets, especially in the height of the
face, the Munsee were somewhat exceptional among the Eastern tribes.

The facial indexes indicate mild chameeprosopy to mild lepto-
prosopy. Both the total and the upper indexes are perceptibly
higher in the females, which on analysis of the measurements is seen
to be due to the relatively greater narrowness of the face in the female,
which, in turn, is doubtless connected with a relatively smaller devel-
opment of the temporal muscles, the main museles of mastication.
The same condition was noticeable in the erania from Arkansas and
Louisiana previously reported by the writer, and is probably quite
general among Indians.  Some of the foreheads and some of the lower
jaws among the Munsee, as will be seen from the details, were rela-
tively quite narrow.
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MALE MUNSEE SKULL, NO. 285,303, U.5.N.M. (VIEW FROM ABOVE),
SHOWING TYPICAL FEATURES






ARDLICEA] PHYSICAL ANTHROPOLOGY OF THE LENAPE i
ORBITS, NOSE

With respect to the orbits, the writer follows his invariable custom
of making measurements on both sides and recording the mean,
which, in turn, gives rise to a mean index. This procedureis necessary
in view of the fact that in only a minority of cases are the two orbits
of equal dimensions and that sometimes they differ considerably.!

Among the series of Lenape erania which the writer reported on in
19022 there were several specimens in which the orbits were unusu-
ally low. At that time it seemed as if this feature might be almost
characteristic of these Indians; but evidently such is not the case, for
low orbits are quite rare among the Munsee. As will be seen from the
following figures, in only one instance (male, no, 285,313) are the orbits
decidedly low and broad, giving the microseme ® index of 78.7. Of the
remaining cases four males and two females (43 per cent) are mesoseme,
while two of the males and five of the females (50 per cent) are mega-
seme. The extensive fluctuation of the orbital index in both sexes
of the Munsee tribe is very striking, but much the same variation was
observed in the Arkansas and Louisiana erania previously mentioned,
and is present among the Eastern tribes in general.

VI. MUNSEEE CRANIA: ORBITE* NOSE t

MALES
Cirbita N
Maoan Mean ﬁluﬂlé Tndex
MNumber height | breadth | pson | Number | Height | Breadth B 100
{n} (b} T
|

cr. enk. . R,
SRR e ] 3.2 4.1 TR | 245, p0p 6.0 2.2 44.0
A R a1 3.4 .95 86,1 | 285,320 5.0 2 35 47,0
o AT M R T e 3.4 3.9 B7.2 | 285,301 5,45 2.6 47.7
255;]'0,'-: 3. 6 4. (% BT, 2 | 255,305 8.0 25 50,0
ot s S e P | 335 3.75 0.3 5, 208 5.3 28 | 5.8
[T A e o N E 3.6 917 | 285, 308 5.0 2.9 ! 58
| e R O S 3.6 3.9 B2.9 5,313 5.15 3.0 | 58,3

(i) (7 o B [ (7 i T
TR o b i e S 3.4 3.9 ] R 5.1 2.8 | 5.1

* Arranged on the basis of the Orbital Index, t Arranged on the basiz of the Nasal Index,

! It seemes advisable to mention at this point the exact method nsed by the writer in the measurement of
the orbits, for there appears to be not a little discrepaney in this respect among diferent workers. Tha
measurements are those of Broea: The breadih is from dacryoen (the point of interseetion of the lachrymo-
frontal suture and the sharp free orbital border of the lachirymal eanal) Lo the most distal part of the
lateral boundary of the orbit, below the malo-frontal suiure; while the height is the maximum helght, from
about the center of the lower border of the orbit. Both dimensionscan be taken with fair aceuracy by
either a graduated rod or by the two sharp points of the compas glissidre, The main point iz that the
megsurements shotld not comprise any part of the borders of the orbils, particalarly the euter one, which
differs eonsiderably in thickness and breadih, and part of which sesms not infrequeniiy to be included
by those who take these measurements.

¥ Cranin of Trenton, ete., op. eit.

# Hroea's olassilication,
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VI. MUNSEE CRANIA: ORBITS, NOBE—Continued

FEMALES
irhits M ikse
Mean Mean mﬁz: | Index
N 1 b height | breadth | pwqop | Number | Height | Breadth | B> 100
() (b) N H
= — T T iy
R, cim, | M. ch.
e TR e L 3.3 3.8 B8 | 285,30 | 53 25 17.7
B R o e 3.4 3.85 88,3 | 285,302 4.9 24 49
R e 3.5 3. 85 90.3 | B, 347 5.0 25 50
B e e 3.3 3. 65 90,4 | 285,300 4.9 26 531
b e e e S S L 3.4 3.6 944 | 285, 310 5.0 2.7 64
R 3.5 3.7 046 | 285327 4.8 2.6 6.2
I T g 55 3. 65 07.0 | 255 320 4.9 25 A |
.................... ceniwiieas]| 288307 4.8 2.7 56.3
.................... leossuaanas] 285,321 5..2= 3 8.7
] (7) i) T (el i (L] | (9] (L))
7 by T e S R e 3.4 3.72 BLT .. E.Ei 2.85 529

The average orbital index in the female Munsee is higher than that
in the males, as is generally the case, a fact directly due to the heavier
development of the supraorbital region in the males.

The nose in many of the individual Munsee, in conformity with the
rest of the upper face, was rather short, but occasionally it was quite
broad. The indexes, according to Broca's classification, give four
instances (25 per eent; 3 m., 1 f.) of leptorhinie, four cases (25 per
cent; 2 m., 2 {.) of mesorhinie, and eight cases (50 per cent; 3 m.,
5 1.) of moderately platyrhinic nasal aperture, the averages falling
both in mesorhiny. The usual accompaniments of platyrhiny in the
negro nose, however, are invariably absent, the inferior borders of the
aperture being moderately sharp and the bridge showing generally a
fair development.

PROGNATHISM

Measurements relating to prognathism include three basal diam-
eters, namely, from basion to prosthion, the subnasal point and nasion;
and the subnasal (alveolar) height, with the heights from prosthion and
the subnasal point to nasion. These lines connected give us, in skulls
in which the facial parts are well preserved, the angle of the face as a
whole and also the alveolar angle, which it is important to measure
separately.

An extended and meritorious report on the naso-alveolo-basilar
angle such as here described was published in 1909 and 1910 by Dr.
P. Rivet,! who commenced its determination independently by the

P

VL Anthropofogie, XX, 1909, pp. 35 el soq., 175 el seq.; 1900, pp. 505, 6.
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MALE SKULL, NO. 99-6669, A.M.M.H., FROM MANHATTAN I|SLAND
(FRONT VIEW)






HEDLICKA] PHYSICAL ANTHROPOLOGY OF THE LENAPE 29

VI MUNSEE CRANIA: PROGNATHISM, FACIAL AND ALVEOLAR®*

MALES
Basion- Basion Basion. | Frosthion- | Prosthion- Facial Alveolar
. 1um1r||_u|1 sribnnsal "“_'ﬁu“ T o submnasal angle angle
MNumber ling point § height  [point height| (angle be- | (angle be-
| Lwaan & Lwsir o

() (h fe) i) i) and ) and ¢)

en. o, CHi. [ . - -
i | 10, 5 07 Lk 4 ri 1 7o 2
285,008, .. ananas 10. 2 8.2 10.3 7.4 2.2 ] a5
i | R SR 1i b Tik 4 7.6 2.3 V2 |
BB A0S. - - .. Lo 9.4 K6 10, 0 7.2 2.3 Vi 64
BB AN e n 0.9 8.9 103 | 6.9 .0 74 o
385,303 ... .. A 8.5 8.7 10 2 k [ ] 1.9 (i il

(6] (6} (6} (i) (1) LY (i)
Avarages. ........ 8.8 8.0 10.3 7.15 21 73 58
P 6 R 10. 4 9.2 i1 6.5 21 G0 52
o R 0.4 B4 o7 . 6 i L 74 55
o ) 2.0 80 0.6 7.0 22 74 58
SRR 10 9.0 10, 5 7.4 2.1 74 58
o L R 9.4 8.4 10.2 7 2.1 b 55

(5] () {5 (5] (5] (5} (5}
Averages. . ....... 9.6 E. 6 10 6.9 2.1 74 a7

* Arrangement of cazes based on Facial Angle.
t The *submosal point' of the writer is the lowest point on the inferior border of the nasal aperture
an the 10t side: it is the point [fom which the height of the nose is measured,

same method as that of the present writer and almost simultaneously
with him; but no comparisons are as yet available in regard to the
alveolar angle. It appears from Rivet's data that among modern
white adults the average of the facial angle, as herein defined, ranges
in round numbers from 70.5° to 73°; ' among the negroes, the mean
of Rivet's series gives 68.5°; among several groups of American
Indians it was 68° to 71.5°. Rivet calculated his indexes mathemat-
ically and with the help of an “abaque,” while the writer obtained his
results by the direct (graphic) method, which, for small series of
calculations and used with precision, seems to him preferable, although
the results are probably quite comparable. By this method the writer
obtained on the Arkansas and Louisiana erania, previously reported,
averages ranging for the facial index from 70° to 74° for the males,
and 68° to 70° for the females; while the alveolar angle gave the
average of 55° to 60° in the males, and 51° to 53° in the females.,
The Munsee crania give the rather high average of 73° for the males
and 74° for the females, with respect to the facial angle, and 59° in
the males with 57° in the females for the alveolar angle. These

— -

1 An exceptional group of Wends reached 76.5°,
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figures indicate that both the facial and the alveolar protrusion in the
Munsee was exceedingly moderate for a group of Indians, although in
a measure the height of the indexes is due to the shortness of the face.

PALATE

It was possible to obtain satisfactory measurements of the palate
(or, more strictly speaking, the upper alveolar arch) in 13 instances,
which, in view of the usually frequent defects of the arch, is a good
proportion of the cases. The measurements and indexes follow
Turner’s method, which is quite satisfactory.! The greatest length
recorded by Turner in 20 European male and 8 European female
skulls was 6 cm., the smallest 4.7 em.; the greatest breadth 6.9 em.,
the smallest 5.6 em. The same measurements among the Munsee
range, if we take both sexes together, from 5.1 em. to 6 em. for length
and 5.9 em. to 7.2 em. for breadth, showing both dimensions, though
more especially the breadth, to be slightly superior in these Indians
to what they are in whites. The palatal or ““uranic’ index averaged,
in Turner’s whites, 116.2 in the males and 115.6 in the females: in the
Munsee the averages are 120.7 for the former and 120.5 for the latter
sex, showing the palate in these Indians to be more ** brachy-uranie, ”
or relatively broader. The sexual differences in both Turner’s and
the present series are so small as to be praectically negligible. In the
different groups of Arkansas and Louisiana erania, reported in 1909 by
the writer, the average palatal index ranged from 116 to 122 in the
males and from 115 to 122 in the females—conditions very similar to
those shown in the present observations,

It may here be pointed out that the whole subject of the dimensions
of the palate or aveolar arch in the different races, and especially in
the different types of skull, needs investigation. As it is, the variety
in the dimensions and shape of these structures, and especially their
correlation with the rest of the face and skull, are only imperfectly
understood.

! Length: © From the alveolar point to a line drawn across the hinder borders of the maxillary bones,
Breadih: Maximum external just above the molar teeth."™
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PHYSICAL ANTHROPOLOGY OF THE LENAPE

VIII. MUNSEE CRANIA: PALATE;* LOWER JAW;* FORAMEN MAGNUM

31

MALES
Foramen
Palate Lower jaw s Enm
Thick-| Mini- Mean
Index Height lﬁﬁ DDTET:' ! mmllh Angle |ymy dhl:?-
Number |Lengih| Breadih | B 100] Number, at syim-| & jron- | Dreadih] umper} &
| i physist| left |Digom=|""g¢  ((meamf + B
mnlarg TAmus 9
| em. ¢, cm. (18 ci. (=8 = ciil,
285, 316 5.8 6.7 | 1155 [ 285,316 T (N 1 i S BT |oeeennss| 285, 301 53
285, 301 5. 8 6.9 | 119 285, 308 3.6 (M 11 3 120 | 285, 305 3.8
255, 306 &7 6.8 | 119.3 | 255, 305 3. 6 1.3 0.5 3.5 117 | 285, 303 3.5
255,315 L] 2] 120 255,313 3. 6 1.4 85 KA 116 | 285, 3046 3.8
285,326 | 5.5 6.6| 120 (2530 | 37| 13| 93| 6| 116 |2:W5308| 3.6
285, 305 5.3 6.4 | 120.8 | 255, 308 3.8 1.3 8.5 3.5 117 | 285,328 b
285, 308 5.7 7.0 | 1Z.8 | 285,326 3.8 L3 ] G 32 116 | 285,313 3.8
245,308 Sl 6.6 | 120.4 | 285,308 3.9 1.6 | 11.1 3.4 (P3P YRR P
S LLLETTER COPPEPRSe) FEPPRPRS 5,315 2.0 1.8] 10.9 1.0 14115 - ) [ S
® | ® (8) | @ | & | & | @ | @ (7)
Averages. . 5B 68 1807 |...- - 3.7 1.5 | 10.5 3.5 1 L e 3.5
| | |
FEMALES
265, 327 al 59 | 1157 | 285,32 32| L5 0.6 3.3 128 | 285, 300 31
25, 307 a6 6.6 | 1159 | 235, 307 32| L2 i (R 127 | 285,327 3.1
285, 304 52 6,2 119.2 | 285,310 34| L8 10, 3 3.5 131 | 285, 304 3.2
285, 302 a2 64| 1251 | 235,321 30| LeS|...... = - i e 253, 310 3.2
285, 310 2 6.6 | 1269 | 285 347 8| L6 favaa. = 3.4 128 | 385,302 3.3
.................................. 285, 302 7| 1.5 0.8 2.8 140 | 285, 320 3.3
.................................. 285, 300 e Lt e A 3.1 123 | 255, 47 3.3
.................................. b R e e ] L e 130 | 255, 307 34
() () )] (6) () 4] () (7 (5)
Averages..| B.2§ B38| 1BOLE |..icanns 3.4 L5 0.8 32 130 32

* Arranged on the basis of the Palatal Index.
= Arranged on the basiz of the height at symphysis.
{ The vertical height in median line.
1 Measured with the compaz glissidre in such manner that the center of the second molar or of its aveolus
corresponds to the middle of the rod of the compasg between the two branches which are applied to the

Tamis,

§ Measured with Broea's goniometer,
4 Moderate,

FORAMEN MAGNUM

In respect to the foramen magnum, there is so much irregularity

and so little special significance in the ratio between the two main
diameters, length and breadth, that the writer prefers to use the
mean measurement, ('i;—'r), which stands in some relation to stature
and probably to muscular development, and which may have more
than passing interest in the study of racial and other groups. The
average in the Munsee is, as usual, perceptibly higher in the males
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than in the females. Tt is almost identical in both sexes with that
of the Indian skoletal remains from the Louisiana mounds (Munsee,
7 males, 3.5; 8 females, 3.2: Louisiana, 10 males, 3.45; 14 females,
3.18 em.), which were nearly alike in stature, but it is slightly superior
to that of the Indians from Arkansas, who were also of practically
the same height (Arkansas, 22 males, 3.3; 16 females, 3.14 em.).

LOWER JAW

The measurements of the lower jaw show only moderate dimensions
throughout. The angle (mean of the two sides, which usually differ
somewhat in this respect) averages decidedly higher in the females
(130°), which is not always the case in American crania. Thus
among the Arkansas and Louisiana mound crania it averaged 118.5°
in the males, or practically the same as in the Munsee: while it was
only 122° in the females, or eight points lower than in the Munsee
of the same sex,

DETAatLED OBSERVATIONS ON THE URANIA

In visual examination of a series of erania or.other bones of more
than passing importance, general impressions are not sufficiently
accurate or reliable; consequently, the writer habitually makes detailed
notes of the principal features of each specimen in accordance with a
definite though simple scheme. Such notes can be tabulated and
analyzed almost as readily as measurements.

In choosing the points for observation, the only rule that can be
formulated is to include everything of consequence, and to cover the
whole specimen, which is not so easily accomplished as at first might,
seem. Some of the points touched upon in such a procedure will,
of course, be of much less weight than others, but they serve to com-
plete the picture and will doubtless be of some interest and value in
future comparisons; while purely individual characteristics that might
be included by some authors may be passed entirely.

The results of the detailed examination of the Munsee crania are as
follow: .

THE VAULT: FOREHEAD

The conditions found in respect to the frontal region will be clearly
seen from the accompanying table. As general among Indians,
this region in the Munsee skulls shows high development only in
exceptional cases. In the males there is frequently more or less of a
slope; in the females, where slope is rare, low foreheads prevail.
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MALE SKULL, NO. 99-6669, A.M.N.H., FROM MANHATTAN ISLAND
(VIEW FROM ABOVE), SHOWING LONG OVOID OUTLINE
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IX. MUNSEE CRANIA: FRONTAL REGION

O males 11 females
Cases | Percent | Cases | Per cent
Excoptionally good development... . ....ccoveveeeceaiiriainnnf ] B I 8
Wbt e e e ! ] M ) i
DO e L s r e I 1 11 B 45
Elight to moderately sloping. .. ............. ; : i A 1 1]

BAGITTAL REGION

The vault of the skull among Indians is frequently more or less
arched or keeled, indicating strong development of the temporal
museles. This characteristic is of course much more frequent and
pronounced in the males than in the females. The Munsee, it will
be seen, show no exeeption in this respect. The elevation of the
sagittal region is present in nearly all the males, although it is seldom
pronounced. Among the females nearly half are without sagittal
elevation, while in the remainder this feature is only slightly de-

veloped.
X. MUNBEE CRANIA: SAGITTAL REGION

9 males 12 females .

Cases Per cent

i Casies e cent

B TR T | S e e T el L R L| 11 b 42
Blightly alovabed or kosled . . .. ... .. ciciirersnrrmsnnnana i ! 4 4 5 42
J-[udr:mle]yknnlﬁl._.____........................._............_! 2 22 1 8
Miioatlly Toualind=- ., L He0s SIS - s e 2 22 | 1 5

- - e - -—

TEMPORO=-PARIETAL REGION

The temporo-parietal region differs in convexity with the type of
the skull, being usually quite flat in pronounced dilochocephaly and
decidedly convex in marked brachycephaly. Besides this, it is
also subject to individual and groupal variations. In the series at
hand, in two-thirds of both the male and the female skulls the region
is of about medium convexity. Among the remainder of the speci-
mens it is rather interesting to note that while in a third of the
cases in the males the region is flat and in no case bulging, these
conditions are practically reversed in the females. The temporo-
parietal region of the brain tended evidently to a greater relative
development in the females of this series than in the males.

17135°—Bull. 62—16——3
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XL MUNSBEE CRANIA: TEMPORO-PARIETAL REGION

——

0 males 1 females

| Coses | I'ercent| Cases |E'|:-rc|-u|.

e T D R g R e e i it i i | fi7 8 67
Rathor ek oo i s s 3 | a3 | ]

OCCIPUT

When we eliminate all the cases that show any trace of artificial
flattening of the back of the skull, there remain only a few specimens
for observation. Among these, three-fourths show medium econ-
vexity of the oeciput, while in one-fourth the region is protruding.
There is no difference in this respect in the two sexes. The external
occipital protuberance and the oceipital ridges do not show especially
strong development in any case, and barring a single instance of the
oceurrence of an Inca bone, which will be spoken of in another con-
nection, there are no anomalies of this region to be recorded.

XII. MUNSEE CRANIA: OCCIPUT (IN THE UNDEFORMED)

4 males | 4 females

Cpses Jl‘crcem Cases | Per cent

- ¥ = —

e S O I e e 3| e 3 T
0 om0 16 1] R e e SR i Sk (D S i S e 1 25 1 25

By R L e L s s R 1 | (25) 1 (25)

SUTURES: SERRATION

The serration of the eranial sutures is of interest for the reason
that in the skulls of whites and in superior skulls generally the knit-
ting is often, though not invariably, quite complex, while in the major-
ity of the skulls among the retarded races it is more or less simple and
may oceasionally be nearly absent. For the sake of simplicity in
recording the nature of the sutures the writer refers to the serration
as “‘medium,” or about as it averages in whites; “*submedium,”
which is sell-explanatory; and “poor,” or such as approaches a
simple wavy line. Among the Indians the sutures range mostly
from submedium to more simple, and the Munsee skulls form no
exception. As seen from the actual data not one case reaches the
standard of medium complexity in all the sutures, while in a large
proportion of the specimens the serration of most, if not all, is de-
cidedly inferior. No special difference exists in this respect between
the skulls of different sizes.
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MALE MUNSEE SKULL, NO. 285,308, U.S.N.M. (FRONT VIEW)
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NIIL. MUNSEE CRANIA: SERRATION OF BUTURES

——— e e =

T minles 11 Termales

Cases I'er cent (nses Per cent
|

Medhum (about as average in Whiles) - ....vvveeeveeerrioamsmmnafossannnansfionrnasassfosssssmamnfoonrennss

All sutures of the vault submedinm. . ........oeeeneneeeeinnaens) 2 o | 5 45
10 A e YT TN TS e | 2 20 5 45
Coronal and lambdoid subimedinm, sagittal mediom ... .. ... .. 2 0| I ']
Coronal quite simple, sagittal and lambdold nearly medinm. . . .| il ) (e T e

OCCLURION OF SUTURES

In none of the specimens at hand can be detected any premature
occlusion, though in this respect it is impossible to be certain as to
the temporo-occipital articulations. Unfortunately, there is no pos-
sibility of giving the exact relation of age to the occlusion in any of
the sutures; all that it is possible to determine is their relative involve-
ment. The order among the males is S-C-TO-1.;! that in the females,
TO-S-C-L. It is plain that occlusions in the coronal and tem-
poro-occipital sutures are almost as early and frequent as those in
the sagittal, while those in the lambdoid are decidedly later. As to
locality, the coronal suture occludes first below the temporal ridges;
in the sagittal the commencement is most frequent, as usual, about
obelion; in the lambdoid it is irregular; while in the temporoe-occipitals
in the Munsee it advances generally from the anterior or basal
extremity of these sutures backward and upward.

XIV. MUNSEE CRANIA: OCCLUSION OF BUTURES (EXTERNALLY, ALL GRADES)

e

U mmales | 12 [emales

|
e I'er cont woooo | Per cont
Cases | oragnng | Coses i of skulls

ol s s e e e R s e i lLTl li X3
LBy [ R L e, S e N e 2 2 ‘."1 17
PemPOro-0Ce PIL. e oo e e eee s eerrea s nnennnns 5 | b ::1 42

WORMIAN BONES

The frequency of Wormian bones in any given series of skulls,
while a factor of no great importance, is always of some interest.
It is eertain that in this respect there is a wide difference even in
different groups of the same people, such as the Indians. Among
the Munsee, as already mentioned, we find a remarkable scarcity of
these ossicles, especially in the males. Not only are the Wormian

! Besugittal; Cscoronal; 'O temporc-oceipital; Le=lambdoeid.
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bones scarce in this series, but they are also invariably small. This
scarcity may in all probability be regarded as a sign of the absence
of all disturbances, developmental as well as pathological.

XY. MUNSEE CRANIA: WORMIAN BONES:; BREGMA AND “INCA'™ BONES

3 |
8 males 12 females £ males 12 females
Total number present ;" | = & Aveording to sutures | | i
| or . or 4 | Per . Per
Ouses | cent Cases | cent | Cases | ont| Ca5e8 | oni
Mo e 3] 8 1 i 33 | Coromel............. 1 | 12 l
Um| 3| 38 1| Baghttal . ik
1, A S | i | 12 1| Lambdold. ......... | 1| 80 6| o0
More then twWo. .. ..o feeeiensficanis 5| 42| Temporo-oceipital..| _...__. e i 1]
e e 1] 8 Tempnrn-]mr:lcml| 2 25 2 17
| | ' (squamo-mastoid |
| : | angle),
Bregma (fontanel) | I R d s i o h | Ko M e L Lo gt RO L e
|
baone, [ | |
|

BREGMA AND INCA BONES

Among the 20 erania in which conditions with respect to these
facts could be ascertained, there was found one bregma or fontanel
bone (3x3.1 em.), and one of the so-called Inca® bones (diameter,
8.3x3.5 em.). There is nothing especially noteworthy in these
oceurrences, both of which, particularly the Inca bone, are of the
nature of developmental anomalies.

Pterions.—Among the 19 Munsee skulls in which the pterions could
be determined there was no case of temporo-frontal contact. In
all instances the pterion was of the H type, predominantly narrow
in the males and predominantly medium to broad in the females.

XVI. MUNBEE CRANIA: PTERIONS

| T males 12 femules

I
Cases | Perceni | Cases Per cent

Toemporo-frontal comtaet.........coceenorencnarscneniasmsannafiasnnasnnalosnsasnsasliasasanaaao iia o

£ 1 PP i 4 U -i| 57 1 8
Htype, medlEm. . .....cccocemmneinmmneacdoetiaaiasanainanais i 43 [ 50
5 T [ P G RS e b A PR et R RS | & 42

PARIETAL FORAMINA

These are t‘c]::i'i'.ac-.ntml quite poorly. In almost half the skulls
there are no parietal foramina at all, while in most of the remainder
they range from very minute to medium size, of which latter there

LT he term is used merely for convenience,
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is a single instance, and in only one case are there two canals of
medium size. The exact significance of this showing is not clearly
understood.  When present these canals transinit, as is well known,
a small arteriole and an emissary vein which connects the venous
systems within and without the wall of the skull.

VI, MUNSEE CRANIA: PARIETAL FORAMINA

4 males 12 females
Clses I'er ¢cent | Coses } Per eent
|

T e e e e & 23 6| vl
TR | . P A g e e S B S Y TS 3 33 1| 8
0T b 1 o DR e e e S P e S R B e S [ 2 w 4| a1
I s e e | 1 o T

T mediom: on cight, 2 minobeon I . . . oo oo ieme v s e b e e S mn s 1 | 8

RETROMASTOID FORAMINA

The retromastoid (“mastoid”) foramina are most often two in
number—a larger and a smaller—one of which transmits a wvein
from the transverse sinus within to the cutaneous occipital vein on
the outside of the skull wall, and the other a smaller branch of the
oceipital artery. Like the parietal foramina, they show considerable
individual and groupal variation in both number and size. It is not
uncommon in some Indian erania to find one of these canals to be
of very appreciable diameter (up to 4 mm.). While in the Munsee
skulls they appear almost generally two on each side, they are in no
instance above moderate size, and in several cases are quite minute.
Thus in these specimens the retromastoid foramina stand in har-
monious rather than compensatory relation with the small or even
absent parietal foramina.

XVIII. MUNSEE CRANIA: RETROMASTOID FORAMINA

—
I % males | 12 femnles

Cases I’ernem| (azes Per cent

2 mnderats glzecsachisdae. oL oo R e T &5 5 42
2, small to minute, each lde. . . .ovr it n s 1 r.!| 4 33
e e Ty e e el | s | 1 8
2, small tominute, eachBide. ..o 1 1‘.:| 4 a3
2 medium, right side; 2small, leftelde . ......oovvieniimnarennlovssnonaiceiinnnas | 1 8

MASTOIDS

The mastoid processes are mainly of importance as sexual charae-
teristics. Their value in this respeet, however, differs considerably
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from racial group to group, and even within a single stem of people,
such as the Indians.  On the whole, however, it may be said that in the
Indian female the mastoid is somewhat more developed than it is in
the average white woman. Oeccasionally it is considerably more de-
veloped, reaching the subaverage or even the average dimensions of
that of the males in the same tribe. The grade of development of the
process is of course related to the strength and activity of the sterno-
cleido-mastoid musele, to which it gives attachment. Among the
Munsee the size of the mastoids on the whole is only moderate; yet
even in this series they rise in one of the female skulls to male-like
proportions.
XIX. MUNSEE CRANIA: MASTOIDS

|
10 males 12 females

Cases Per cont Cases Fer cent

L (A ) e L R S e e e S e R e 1 Rl foe et B R e
Mad i O R s R A A gt e o e [ 0 | b
Bubovedlom {IamUnEREY.: o e e e e 3 a0 11 92

In one of the females (no. 285,309) the apex of the lelt mastoid is
bifid. Well developed cases of this anomaly are rare; there are only
three or four other Indian crania in the large collections of the
United States National Museum in which it is well represented. In
another female specimen (no. 285,304) the right mastoid shows a
peculiar, marked indentation in the middle of its dorsal surface, with
a groove extending therefrom upward and backward and down-
ward and backward.

EUPRAORBITAL RIDGES

These ridges, as is well known, are sexual characteristics in the
main; phylogenetically they are the remains of the pronounced
supraorbital arches of man’s anthropoid ancestors and of early man.
Like the mastoids they show also considerable individual variation
in each sex among the Indians, owing to which they occasionally
fail to afford aid in the determination of the sex of the specimen.
As a rule they are limited in Indians to the median half to two-thirds
of the supraorbital space. In the Munsee skulls at hand they are
markedly developed in only one of the males; in two of the male
skulls they are small, feminine like, while in two of the female skulls
they are so developed as to approximate the supraorbital ridges of
the average male.



BUREALU OF AMERICAN ETHMOLOGY BULLETIN 62 PLATE 14

MALE MUNSEE SKULL, NO. 285,308, U.S.N.M. (VIEW FROM ABOVE)
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XX. MUNSEE CRANIA: SUPRAORBITAL RIDGES
| % muales 12 females

Cpses Percent | Cases Per cent
Promoameed (Easenling). . ..c.ceeessarennsesassioarassenasnnrns 1 JI B e e A | i 5
Medinm (masenline).........o..v... i (i1 2 17
Smadl (femining) ... .. .covannsennnsanus | 2 25 b4 7
ot T | R R e i e b e AN e Rl e IR P 2 17

NASION

DEPRESSION

The depression at the ridge of the nose is generally well marked

in male Indian erania, but is mostly shallow in the female specimens,
The depression is never narrow, like a deep line, as in some of the
negroes; and in the females it is usnally quite wide from above down-

ward.
very exceptional in this respeet.

The skulls of the series under consideration show nothing

NXI. MUNBSEE (CRANTA: NABTON DEPRESSION
7 males 12 females
1 Cases lPermmL Cases ll’-‘ar:mt
- e | |
P N O e e o i L et e R S iR 1 e
1w T TR SR S o i Wy R T TR o e e b 71 " 2
L1 Al ot b e an s A e SR St S RN | 1 14 | 5 2
None or scarcely any, . o 1 | b

NASAL BRIDGE

The development of the nasal bridge differs among the Indians
more or less from tribe to tribe, henee it would be erronesus to assume
that all Indians, or even a majority in some of the tribes, had high
noses. On the other hand, the nasal bridge is never flat and short
as in the negro. In the females, as among the whites, the bridge is
generally lower than in the males. The observations on the Munsee,

among 17 cases in which the bridge is preserved, show 10 of medium
height and 7 submedium to low.,

XXIl. MUNSEE CRANIA: NASAL BRIDGE
7 mles 10 femples
Cases Fer cent Cozes Percent
M i e Bl o e e i i 1 ! Ay
Submediom height ... .. ... o e Tt Ny BEE P P S 1 14 2| E. |
1 R i e o B T R LR T T e S LY AL (R i | 4
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NASATL BONES

The chief feature of the nasal bones to which the student usually
directs attention is their breadth. There is on this continent a fre-
quency of especially narrow nasals among the Eskimo. Among the
Indians, narrow nasal bones occur only exceptionally; more com-
monly they are rather broad, though the breadth is not excessive.
In the present series we find them fairly broad in all the males and
in two of the females; narrow (not excessively) in only two of the

L i = 1
females
XXIII. MUNSEE CRANIA: NASAL BONES

7 males 12 females

||
Coses Percent | Cazes | Perecent

L s e o R T 1043 2 i7
BTN e wim e o o b o e e s TS T R 1 D 2 17

NASAL APERTURE

The features of chief interest with respect to the nasal aperture are
the fulness or sharpness of the inferior borders, the presence or
absence of subnasal foss@ or simian gutters, and pronounced asym-
metry. Among the 19 Munsee skulls in which these features can
be studied, there are only one instance of moderate grooves and
three cases of moderate asymmetry. The lower borders are fairly
sharp, more so than the average in many other Indians.

XXIV. MUNSEE CRANIA: LOWER BORDERS OF NABAL APERTURE

7 males 12 females
! Cases | Percent | Cases | Por cent
- | I.d-l
Mormal iy sherp. - oos o vt s v e e B 1 57 | 11 L
DI e e s a5 S o e R T A et i e et e e e e S e
AT A O e . e e e L o e ] 2 20 ll 8
ST PO, 10 L e 1 h [, jof L AT S
i

—— = e ————— = ——

NASAIL SPINE

On the whole the nasal spine reaches its most pronounced develop-
ment, especially in height, in the modern whites. It is rudimentary
or absent in the anthropoid apes, and seldom reaches marked devel-
opment in the yellow-brown and black races. Among Indians it
ranges from rudimentary or very low to fairly well developed. In
the Munsee, as shown by the accompanying figures, it was mostly
very low to submedium.
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vl

UNDEFORMED TYPICAL FEMALE MUNSEE SKULL, NO. 285,309, U.5 N.M.
IVIEW FROM ABOVE)
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MALE MUNSEE SKULL, NO. 285,306, U.S.N.M., SHOWING FINE OVOID
OUTLINE
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LARGE MALE SKULL, NO. 2010-4423, A.M.N.H., FROM MAMHATTAN
ISLAND, SHOWING FINE ELLIPTICAL OUTLINE
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XXV, MUNSEE CRANIA: NABAL BPINE
7 males 11 females
']
e i["nrmnt Caszes | er cent
About as average in whites_ . _............ | 1 14 3 a7
Submedinm. . ....... i 57 i 53
'L, gl |1y, S e e 2 '2‘.I| a 15

ORBITS

In the majority of skulls under consideration, the orbits offer noth-
ing special morphologically; in a number of instances, however,
there is an exceptional conformation, the details of which are shown
in the table which follows. The data accentuate the fact, already
shown by the measurements, of the considerable range of fluctuation
in these features, which, however, seems in this case to have little
if any anthropological significance, although it may be due in part to
admixture with other people.

XXVI., MUNSEE CRANIA: ORBITS
1. T males 12 females

s Per cent (Cases Per cent
Nospecial features.......... 3 43 B 67
Lateral axis of each ::uam‘h.r Imris:mtui e Xl AS o e 1 1§ S (N "~
Lateral axis of each decidedly oblique. .. .. .oovvvnvinniainns. | 7 1 B i
BEengly R - - o s s s e e Sl B et P e e e e e B 1 =
bl e | R R R U e L e el - R 1 I et | Pt e
Exeapiionilbrhidgh - - o e e s s e b e s 2 17
Exceptionally low . 1 B e e | et
Right lower and more nl}liquc l‘rum Inl‘t .......... 1 5

SUBORBITAIL FOSSE

These depressions in the upper maxillee, which, strictly speaking,
have only indirect relation to the canine teeth and do not deserve
the old name of “‘canine foss®,” are generally less well marked or
hollowed out in the Indian than in whites, although there is consider-
able individual variation. In the Munsee, in more than half the
skulls, they are shallow to very shallow.

XXVII. MUNBEE CRANIA: SUBORBITAL (CANINE) FOSEE
: s . RS
7 males | 12 females

Cazes iI‘trnnnL Cases | Ier cont

N |
L ity AL St s, oo B Sl ) sl | S e ik ey g e P v
Medium . . :i| 3 i 500
Bhallow . . 3 i3 i 50
ﬂﬂ?}'&lmmuhlnpmﬂﬂun...............,,..................... I| e o e
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These fosswe are of evolutionary significance. In the anthropoid
apes they are either entirely wanting or very nearly so, the region
being in fact often moderately convex; and the same is true, so far
as the evidence is available, of early man to the latter part of the
Neanderthal period,

MALAR BONES. ZYGOM.E

The malars among the Munsee are of moderate development
throughout, and none of the bones shows any complete or even appre-
ciable partial division or other anomaly. The zygomatic processes
are rather submedium in strength as compared with those of other
Indians, particularly in the males.

In one of the male skulls (no. 285,313) the right zygoma is repre-
sented only by a pointed but otherwise unaltered base, the rest of
the bone, up to the malar suture, being absent. In all probability
this condition is the result of an old fracture, after which the larger
part of the zygoma was lost or remained separated.

XXVIII, MUNSEE CRANIA: THE MALARS;, ZYGOMM®E

| |
| 4 males 11 femalez | 7 males 11 females
MALARS r-_ o r i| EYGOM.E | i o E 5 “TH
e ar . or | - er = &r
Cases | .onp | Co96s | ooy | i Cases | oont | C0808 | oont
| | | : l . | |
Heavyorprotend-|. ... ...|....... ety (NRERPIR | Bt "o B [ 1 e L s s b e S
ing. | Medinm......... | i 43 1n a1
Medinm develop- i 101 10 g1 || Submedium (for 4 57 1 e
ment, | the sex and
Bobmediom  de- [... ... 0 ... 1 U: race).
velopment., |

UPPER ALVEOLAR ARCH

The main feature for observation of the upper dental arch is its
slant or prognathism, and conditions in this respect have already
been shown in the main by the measurements. The inspection con-
firms the fact that in three of the female skulls the arch must be
described as markedly slanting. In two cases, in both of which the
vault of the skull is artificially deformed, the arch is asymmetric; in
one of these, however, the asymmetry is evidently due to early loss
of some of the teeth. In no case is there any special massiveness of
the arch.

XXIX. MUNBEE CRANIA: UPPER ALVEOLAR ARCH

———m—————

8 males 11 females

(Cases ||’-B-L“ cent | Cases | Per cent

R I R A s e i e = (L] 8 73
Marked slanf........cocanaannnns e s 3 o
ARTIMGIrS. . o oo v s aaman 1 (12) 1 ()

— —
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ADULT MALE SKULL FROM MANHATTAN ISLAND, NO. 99-6667, A.M.N.H.,
SHOWING AN EXCEPTIONALLY HIGH AND NARROW FACE
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LOWER JAW

In 17 of the 20 Munsee skulls in which the lower jaw is present, the
latter is of ordinary (Indian) dimensions and form; in one male and
in one female it shows strong development. In a single instance
only is the chin square; in the others it is moderately rounded. The
prominence of the chin in all cases may be described as approximately
medium,

XXX. MUNSEE CRANTA: LOWER JAW

| 4 males 11 fem:les

‘ Casés | Percont | Cases Per cent
Ordinary Indian form and moderate development... ... ........ | 71 18 ] a1
Boaarsnliiny oo bk s e S R R e R R : 1| ke e R
Jaw very stromp. i cmeanans || 1 11 1 L

PALATE

The shape of the palate is determined by that of the upper dental
arch., Of the skulls at hand, in 11 of the 22 cases the outlines of both
the arch and the palate are elliptic, in 7 ovoid, and in 4 parabolie.
The tendency toward the parabolic form is more marked in the
females than in the males, The height of the palate shows nothing
exceptional, and there is no torus worthy of notice.

XXXI. MUNSEE CRANIA: PALATE
10 males 12 females

‘ s er ot s Per cent

i e e oo | R | =

U g ot et e i D R B T R L A 3 30 4 33
Elllp-tur_| fi fill 5 42
R O o, s i s e e g it AP M S e 1 10 a 25
a1 )1 e N BT R | ..........

KLt I | iti
BASE OF THE SKULL

Glenoid fossee.—In general the glenoid fosse of the

Indian skulls

resemble those among the whites, but there is considerable individual
variation, particularly in spaciousness of the hollows. Among the
22 Munsee crania, in 14 the foss@ are of ordinary form and of about
medium dimensions; in one they are narrow antero-posteriorly, in
4 wide; in 1 case their axis is decidedly oblique, and in 2 the fosse
differ in depth on the two sides. The wide foss® are more frequent
in the females.
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XXX MUNSEE CRANIA: GLENOID FORSSE

10 males 12 fenales

e — —

Cases | Per cent Cases | Per cent

Ordinary form and dimensions. .. .....c.ccceeieiserenaosnnnnens b =0 i 5l
Narrow (antero-posteriorly) . .o i iiase e et d e a s is 1 10 3 = N
Wide {antero-posteriorl¥) .. ..cveveeeernreeniennsnsasnannns : 1 10 3 25
Decidedly oblique (laterally). . ..ooonnvnnnnn. e e s R e | 8
Left shallow, right medinm., ............. B I . l 2 17

Floor of auditory meatus.—Among the Indians, and particularly
in the young, there are frequently found more or less pronounced
defects or dehiscences (ITyrtl) in the floor of the auditory meatus.
The frequency of these defects differs from locality to locality and
probably from tribe to tribe. They are rather scarce in the Munsee,
two-thirds of the crania showing no defect whatever, while of the
remainder in only one instance was the perforation large. There
seems to be a predominance of this condition in the females,

XXXIL MUNSEE CRANIA: DEFECTS IN FLOOR OF AUDITORY MEATUS

10 males 12 females
!
| Cases | Perconl | Cases | Per cent
B o g b e R L 8 i} 8 67
Bl S A s e UL R I 1 10 2 17
Moderate, each side. . .. - 1 10 1 g
Large, each gide........... } ............ 1 8

Styloid processes.—Among the Indians the styloid processes seldom
reach good development, although there is some difference in this
respect among the tribes. In a great majority of Indian crania the
styloid processes are more or less diminutive, and not seldom they are
quite rudimentary or even absent, in the latter case usually only
small bases being discernible. In the Munsee only four of the twenty-
two skulls show styloids which approach the medium or average in
whites; in seven the processes are decidedly submedium; and in
eleven they are rudimentary.

XXXIV. MUNSEE CRANIA: STYLOID PROCESSES

EEm———

10 males 12 [emales

Casex | Percont | Cases | Per cent

Madiom (about average in whites).............ciivee i 2 20 2 17
B I . e e e e e St 5 5l ] 17
ROdImMentary . ..o voneesnesmsnnss TR S 4 40 3 67

—

——— — — =
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BRACHYCEPHALIC EXTRANEOUS FEMALE SKULL, NO. 285,311, U.5.N.M.
(VIEW FROM ABOVE), FOUND WITH THE MUNSEE INDIANS
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Middle lacerated foramina. Posterior lacerated foramina.—As
repeatedly pointed out by the writer on former oceasions, the middle
lacerated foramina are structures of some importance. They are
very small in the anthropoid apes, generally small in negro skulls,
submedium to medium in the yellow-brown races and in less devel-
oped whites, and reach their maximum spaciousness in eivilized
modern white men. These differences are connected with the increase
in the size of the brain. A growing brain not accompanied with a
proportionate or equally rapid increase in the bony structures of the
base of the skull (which seems to be most frequently the case) will
cause a spreading and bulging of the basal parts, one result of which
will be the inereased size of the middle lacerated foramina. In the
Munsee, in only two of the nineteen skulls in which the basal
region is sufficiently well preserved for examination, the foramina
about equal in size the average in whites; in nearly half of the remain-
ing skulls they are submedium, and in slightly more than half they
are small.

EXXV. MUNBEE CRANIA: MIDDLE LACERATED FORAMINA; POSTERIOR LACERATED

FORAMINA
".-' males 2 females | 7 males 12 females
Per e | Per i I i | Per cmtl I*er
Cages cenk Cages il | Cases cent Cases cont
sl f _I = 5 - —
Medinm (about asav- | Of equal size........| 1 14 1 8
erage in whites). ... 1 M | & || Right larger......... | i 7l 8 67
Submedium........_. 5| T 3| 25| Leftlarger........... ' 1] 1 3| 25
Emall................i 1| 14 8| or
|

The posterior lacerated or jugular foramina are of interest chiefly
because of their frequent and often marked inequality in size, which
signifies inequality in the size of the lateral sinuses and especially
of the internal jugular veins. The right foramen is frequently
larger than the left, a phenomenon which has been associated with
the prevailing right-handedness in man. In the nineteen Munsee
skulls in which the foramina could be examined, they are of about
equal size in only two instances; the right is larger in thirteen, or in
two-thirds of the cases, while the left is the larger in only four in-
stances. As the proportion of left-handed persons among the Indians
averages only about three per cent, it is evident that in some
instances the relation between a larger jugular canal and habitual
greater use of the arm of the same side would not maintain: besides,
we know the motor centers for the right arm and hand to be on the
left side of the brain. Possibly greater blood pressure on the right
side in right-handed persons, due directly and mechanically to the
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greater muscular activity on that side, would be a more satisfactory
explanation.

Depressions of the petrous portions.—In examining the petrous parts
in the usual way, with the skull turned base upward, it is observed
that in modern men of all races, in the majority of cases, these parts
are more or less depressed below the niveau of the surrounding parts.
In reality, of course, the surrounding parts have been pressed out-
ward by the developing brain, while the prismatic and resistant pet-
rous parts remained behind. The grade of depression of the petrous
parts stands generally in close correlation with the size of the middle
lacerated foramina and is of parallel significance.! Among the anthro-
poid apes even a slight depression of the petrous portions is very rare,
and most frequently, especially in the orang, these portions rise
slightly above the surrounding structures. In the African negro, and
occasionally in individual skulls of other inferior races, they are level
with the surrounding parts. In better developed negro skulls, as in
the majority of those of other primitive peoples, they are slightly to
moderately depressed. In white men, and in superior skulls in gen-
eral, the depression is frequently pronounced, especially, it seems, in
the brachycephals. The Indian stands in a practicplly intermediate
position between superior whites and the negroes, and the Munsee
are no exception. In two of the skulls the depression is well marked;
in three males and seven females it is less than the average in whites;
and in two males and five females it is only slight. The females, it
will be noted, make a poorer showing in this respect than the males.

XXXVI. MUNEBEE CRANIA: DEPRESSION OF PETROUS PORTIONS

[
7 males 1 famales

|
(Cases Per mznll (Cazes II*armnt

e — |

Madinm (about as average In whites)...... .o ooviiiiiiiiiaes 2 e
P b TE ) BT e R e e e P i i b B & 43 'l 58
o AL O IR e e R i e s 2 b1 i) i2

Pterygo-basal foramina. Posterior condylic foramina.—Interesting
features of the base of the skull, to which Gruber and (in this country)
Harrison Allen have ealled attention, are the foramina found occasion-
ally at the base (or proximal part) of the external pterygoid plates.
These foramina are seldom complete. They may be single, double,
or even triple. They are formed by a process or by processes of
bone which proceed upward and backward, and in some cases more
or less outward, from the border of the external pterygoid plate.
According to the insertion of these processes, the foramina to which

1 8pp Hrdlitka, Certain Racial Characteristics of the Base of the 8kull, Scicnee, 1001, p. 309; Proc, Assoe,
Amer. Anatomists, 15th Sess., in Amer. Jour. of Anatomy, 1, 1901-2, pp. s0s=4.
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they give rise ean be divided into two classes, namely, the more
frequent pterygo-spinous and the rarer pterygo-sphenoidal.

Their significance is not yet so clearly understood as is desirable.
They are of some anthropological interest and oceur quite frequently
among Indians, especially in certain localities. Among the Munsee
they were rather scarce, particularly in the females,

XXXVIL. MUNSEE CRANIA: PTERYGO-BABAL FORAMINA; POSTERIOR CONDYLIC

FORAMINA
7 males 12 fermales i males 12 females
il o |
I I"er I Per Per : Par
Cases cent Cases 1:::eazl, LCagea cent Cases iﬂﬁ&
. e —a - — i- —!- —— - - —— - —_— —
Mone oronly a trace, . 5 43 117 92 (| Two, mormal........ 3 L] 12 LI
Plerygo-spinous com- | Leltabsent.......... 1 I s e
plete on left, four- | !
filths on right ... .. 1 L i
Pierygo-spinous  in- Right, diminutive. .. 1 = 11 i ASRETH [t
complete, both sides 1 14 1 8 |
Incomplete plervgo- 1
sphenoidal, left side. 1 1) e /
Complete  plerygo- :
sphenoidal on left
{abzent on right) ... 1 14 [ oneeens g

Posterior condylic foramina.—These are canals which transmit the
posterior condylic vein and are of interest only because of their more
or less frequent absence from one or both sides in different racial
ogroups. In the Munsee they are exceptionally normal, as will be
seen from the preceding figures. '

MISCELLANEOUS ANOMALIES

In addition to the peculiarities shown in the preceding para-
araphs, the Munsee skulls present a number of anomalous condi-
tions which deserve to be mentioned.

In male skull no. 285,306 the right occipital condyle is flat, the
left being normal; there was no injury or arthritis,

In male skull no. 285,326 there is an accessory facet posteriorly to
the left condyle.

In female skull no. 285311 there are two moderate precondylar
tubercles,

In male skull no. 285,313 and female skull no. 285,312 there is a
moderate medio-basilar (*‘ pharyngeal ) fossa.

In female skull no. 285,320 the carotid canals in the petrous parts
are usually large, measuring 7 mm. in major diameter.

In female skull no. 285,311 a canal, 6 by 4.5 mm., is present just
posteriorly ‘to the right angular process, in the frontal bone and the
spheno-frontal suture.
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Finally, there is a series of anomalies relating to the spinous and
oval foramina. They are as follows:

Male skull no. 285,303: The median wall of the left foramina
spinosum and ovale is deficient.

Female skull no. 285,310: Median wall of right spinous foramen
deficient,

Female skull no. 285,347: Median wall of left spinous foramen
deficient.

Female skull no. 285,320: Median wall of each spinous foramen
deficient.

Female skull no. 285323: Right foramina spinosum and ovale
connected, and the median wall of both deficient.

Female skull no. 285311: The left foramen ovale is unusually
large, 8.5 by 4.5 mm., while the right is enormous, 10 by 8 mm.
(pl. 21).

Tur Teern

Dentition.—Of the 22 skulls of Munsee adults at hand it is possible
to ascertain the state of dentition in 14. Tn 11 of these cases there
were 32 teeth in each, while in three there were 31. The congenital
deficiency consisted in one case of the third left upper molar; in the
second, the third left upper molar is completely absent, while the
right corresponding tooth is rudimentary; and in the third there is a
congenital absence of the left lower lateral incisor, while on the right
side we find the very rare condition of a complete fusion of the lower
lateral incisor and the canine (pl. 22).

Loss and decay.—Teeth lost through caries and the presence of
decay are common in this series, more so than in other Indian groups.
Among the males, 13 per cent of all the teeth were lost in life, while
12 per cent of those still present show more or less decay; among the
females 21 per cent were lost in life and 16 per cent of those present
show caries—this notwithstanding the fact that the average age of
the female skulls was less than that of the males. The teeth lost or
affected were mostly the molars, especially those in the lower jaw.

Wear.—In every instance the remaining teeth show more or less
pronounced effects of wear. Where the wear is advanced, it is
generally also irregular. The detailed notes show that the wear is
slight in eight, moderate in five, and advanced in nine of the 22
specimens.

Size, quality, shovel-shaped incisors.—In size the Munsee teeth in
all cases are medium. Where not decayed or worn off they show
invariably regular and normal development. The upper inecisors
present in every case the cingulum which gives their lingual surface a
more or less pronounced shovel-shaped character, common to and
characteristic of all Indians, with rare individual exceptions,
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BASE OF FEMALE SKULL NO. 285,311, U.S.N.M. (BRACHYCE-
PHALIC EXTRANEOUS), FOUND AMONG THE MUNSEE BURIALS,
SHOWING EXCESSIVE SIZE OF THE FORAMIMNA OVALE, ESPE-
CIALLY ON THE RIGHT SIDE
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Anomalies.—The anomalies of the teeth are always of considerable
interest, being mainly either reversive or degenerative (progressively)
in character. The skulls observed indicate the following conditions:

Male no. 285,301: A small supernumerary tooth between and on
the labial side of the left lower second and third molars.  The lateral
upper incisors in this skull are somewhat abnormal lingually, their
surface appearing as if rolled together from side to side, so that the
tooth is eylindrical in form and its shovel-like hollow has become
almost a cavity.

In male no. 285,303: The third right upper molar is diminutive.

In male no. 285,305: The third lower right molar is impacted, 1ts
vertical axis tending forward and upward.

In male no. 285,326: The third right upper molar is diminutive.

In female no. 285,305 is present the aforementioned fusion of the
right lower lateral incisor and eanine. The resultant tooth appears
like a broad stout incisor (pl. 22).

In female no. 285,310: The erown of the richt lower third molar
is unusually large (13.5 mm. long by 12 mm. broad) and looks like
that of a fused double tooth, but both first and second molars are
present. The opposite tooth is also larger than ordinary, but the
upper corresponding teeth are normal.

Finally, in no. 285,311 the third right upper molar is rudimentary.

Cuspids.—Many of the molars present were so worn that a deter-
mination of their cuspid formule was impossible. The better pre-
served teeth showed the interesting conditions detailed in the fol-
lowing table:

XXXVIII. MUNSEE CRANIA: MOLARS; CUSPIDARY FORMUL.E

UrPER MoOLARS
-

MALES
First molar Second molar | Third malar
Nuomber of [ Kumber of Number of
Cosps teeth Per cent || Cusps teeth Per cent || Cusps teeth Per cent
| examined ! examined examined
1 15 100 . 1 wll a2 1 11
*31/2 7 sl z2op 3 a3
11858 1 gl 212 1 1
‘ 2 42 1 £ | 1 Pursed 4 44

*1/2=0ne small cusp; 2/2=1wo small (or half) cusps, ete,
f Appearing like the mouth of a tightly drawn tobacco-pouch or purse.

17135°—Bull. 62—16——4
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XXXVIII. MUNSEE CRANIA: MOLARS: CUBPIDARY FORMUL/E—Continned

UrrER MorLars—Continued

FEMALES
First molar || Second molar Third molar
Number of i Number of | Nnmber of
Cusps teeih I'er cent || Cusps teeth Percvent | Cusps teeth Fer cent
examined | examined | examined
37 |
4 14 10K} 312 13 104 3 2 15
232 1 &
222 1 8
Pursed a9 i}
Lower MoOLARS
MALES
5 i 100 5 1 a3 5 | 1]
41/2 1 33 4 22 1 25
| 4 1 a3 1 25
FEMALES
5 1 f111] 41/2 2 TRl 4 | liTs
| 1 4 || Pursed ‘ 2 33

It will be observed that the 29 first upper molars have all four
regular cusps, while all the first lower molars have five. The second
upper molars vary in the males, but show all three ordinary and one
small eusp (the posterior lingual) in the females. The wisdom teeth
fluctuate considerably in both sexes, both as to size and to form.

SUMMARY OF MEASUREMENTS AND OBSERVATIONS ON THE CRANIA

A summary of the results of the examination and measurements
of the Munsee skulls includes the following points of interest:

A number of the specimens show traces of intentional fronto-
oceipital deformation, which is completely absent among other
Indian tribes of the northeastern and Middle Atlantie States; and
several of the skulls are of distinetly extraneous type. Both of these
conditions point to admixture, which in all probability came from
the southwestward and may have been due to Shawnee influence
during the last few decades of the occupancy by the Munsee of the
upper Delaware.

The crania that can be safely accepted as belonging to the Munsee
themselves, and which are not deformed, are characterized by mod-
erate dolichocephaly to mesocephaly and a high vault. They are
not thick-walled and show fair eapacity.
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The face is of moderate dimensions and lacks prognathism. The
facial index ranges from mild chamaprosopy to mild leptoprosopy.

The orbits are very variable, but the majority are mesoseme.

The nose is rather short, but fairly broad; the average index is
mesorhinie,

The palate is of only moderate length, but fairly broad; its index
in both sexes is brachyuranie.

The lower jaw is of moderate dimensions throughout.

The teeth are medium in size.

Deseriptive features.—The forehead is chiefly of medium develop-
ment in the males, in the females frequently somewhat low.

The sagittal region shows more or less arching, in no case extreme;
the temporo-parietal region and the occiput present mostly medium
forms.

Serration of cranial sutures is submedium to wvery submedium.
Wormian and other intercalated bones are scarce. The order of
occlusion of sutures among the males was S-C-TO-L; among the
females TO-S-C-L (see page 35).

The pterions are all of the H type, with tendency to narrow in
males, medium to broad in females.

Parietal foramina are few in number and small, retromastoid fora-
mina moderate to small.

The mastoid processes and the supraorbital ridges present ordi-
nary development and variation; no excess.

The nasion depression is well marked in the males, mostly shallow
in the females; nasal bridge is medium to submedium, nasal bones
of fair breadth; lower borders of the nasal aperture are mostly
fairly sharp, and with one exception there are no simian grooves or
subnasal fossae; nasal spine ranges from very low to submedium.

The orbits show exceptional variation in form, as they do in meas-
urements; suborbital (canine) foss@e are shallow to medium: malar
bones are of but moderate development, without anomalies; zygomse
average somewhat submedium as compared with those of other
Indians.

The upper alveolar arch is mostly of very moderate slant and free
from abnormalities. The lower jaw is of ordinary form, without
anomalies. The palate in half the cases is elliptic, in two-thirds of
the remainder ovoid, and in one-third parabolic; it is in no case
exceptionally low or very high, and there is no torus.

Base.—The glenoid foss® in a majority of the erania show usual
form and medium dimensions, but tend to wideness in a number of
the females; dehiscences in the floor of the auditory meatus are,
for Indians, scarce.

The styloid processes reach medium development in but few
instances, and they are frequently rudimentary.
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The middle lacerated foramina are mostly submedium to small;
depression of petrous portions prevalently submedium to slight.
The posterior lacerated or jugular foramina are, as usual, in a
majority of the cases larger on the right side. Pterygo-basal foramina
are scarce.

Anomalies observed on the skulls pertain mostly to the basal
structures, particularly the condyles and the sphenoidal foramina.

Teeth.—Dentition was remarkably regular, but decay and loss of
teeth in life were relatively more frequent than in other Indians;
upper incisors, especially the middle, are shovel-shaped lingually, as
usual in Indians. More or less wear of the teeth in the adults is
present in every instance. Dental anomalies, while few in number,
comprise a case of special interest: a perfect fusion of canine and
incisor.

THE BONES

By reason of the care with which the bones were collected from the
Minisink cemetery, those of the different adult skeletons were kept
apart as found and are thus perfectly identifiable as to individuals.
Excluding those of adolescents and children, there are present the
bones of 32 adult skeletons, and in the majority of cases these are
almost complete. Of these 32 individuals, 17 were male and 15
female, thus affording a fair series for comparison.

The bones in general are practically normal and almost free from
important anomalies. They indicate people of medium to somewhat
above medium stature, and of good though not excessive muscular
development. In their morphological features they approximate in
many respects the bones of whites, yet differ in numerous interesting
particulars.

Although a number of the subjects represented by the skeletal
remains were old people, there is an absence of light bones or of
other evidences of senility.  The proportion of such bones in modern
whites is in fact much larger than among any of the Indians, either
prehistoric or modern, a fact of considerable physiological importance.

HuMERUS
GENERAL OBSERYVATIONS

There are present 46 adult humeri, mostly perfect and almost all
paired. The principal measurements of these are given in the follow-
ing table:
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XXXIX. MUNSEE: HUMERI

MALES
Right Laft
Numl  adult hl:::il;t'iﬁﬁ 3 Tnddex nhllﬂtﬁ.ir*ﬂl Index
Ml L oy B
WM | Major | Minor [ o Mum | Major | Minor |~ &
() (b} ie) Liry
Average: T em. ent. cim. Avorage: cm, ein. e,
Paired (13)...| 22.5| 2.24| 16| 736 Paired (13)..] 32.8) 22 184 746
Total present Total pre |
(L SRR 25| 225| L65| T34 sent (13)...] 32.6| 2.2 10 4. 6
Minimum: Minimum: I
Total present Total pre
L  ETRE 2.1| L9 1.5 05, 2 sent {13)...] 3l.-| 1.8 1.4 65, 2
Maximum: Maximim:
Total present Total pro-
() csreeana] Mid 2.6 1. 55 8.1 sent (13)...| 3.7 2. 55 1.85 81.4
FEMALES
Average: Average:
Paired (12)...] 30.6 2,09 143 B8, 4 Taired (12)..] 30.2 2,01 L4 69,8
Total prezent Total pre-
[ ) R, | i) 2. 08 1.41 67. 7 sent (12)...] 30.2 201 L4 00, 8
Minimum: Minfmm:
Total present Total pre- |
1 1 28 5 1o 1.2 G1. 9 sent (12)...] 285 ) 1.75 1.25 63, 6
Maximum: Maximum:
Total present Total pre- [
(18).ao..o--] 323 23 1.7 i3 sant (12)...] 31.9 22 | 1.5 .3

E;D{nmett-r major==parallel to the flat anterior surface; dismeter minor=at a right angls to the pre-
ing.

The averages are in no way exceptional. Reference to the writer's
report, on the Indian skeletal remains from Arkansas and Louisiana®
will show that the humeri of that collection had practically the same
dimensions.

The relation of the average of paired female humeri to that of
paired male humeri is as 94.2 to 100, which is somewhat higher than
existed among the Arkansas and Louisiana Indians (91.34 for 86
humeri), among Indians in general (91.2 for 602 humeri), and also
among whites (91.8 for 2,700 humeri), but is lower than in the
American negro (94.6 for 164 humeri). As no error in the sexual
identification entered into the present series, the disparity here shown
1s difficult to explain, except perhaps by the result of some peculiar
local occupational differences in the two sexes or a local hereditary
multiplication of an individual peculiarity.

1 Jour. Acad. Nat. Sei. Phila,, X1v, 1909, pp. 211-212.
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The right and left humeri are of practically the same length in the
males, while in the females the average of the left bones is slightly
inferior to that of the right, as is usual in most Indian tribes and also
among the white and other races. The equal length of the arm bones
in the males indicates probably a lack of specialized occupation.

The dimensions of the shaft of the humerus at the middle and their
percental relation or index are interesting in several respects, as
shown by the following data:

XL, COMPARIBON IN DIMENSIONS OF MUNESEE WITH OTHER RACIAL HUMERI

e e . el T

1
Males r Females
- | | |
[Foe A meriean| Other ¢ American’ Cither
Whites | *orroes | Munsee| 1, qioms || Whites | o oes |‘1"'”“m Indians
Number of humeri (both
T L A {1,930) (2| ()| @S| () 2y | 20 (234)
Length, €m.................| 3288 227 | ses6| sz =8 | 300 | s04 25,9
Mean diameter of shali at |
middle,em................| 202 200 | 1o Lol 153 .80 | I.78 1.69
Indexofshaft..............., 8 | st | 71 | 721 || ma 79.2 | 69.1 70.3
| | |

In the first place it will be seen that although the Munsee arm
bones are practically of the same average length as those of the
miscellaneous American whites, their strength in both sexes, and
especially in the males, is greater in the whites. It will further be
noted that the disproportion is especially pronounced in the thickness
of the bone, the humerus of whites, both male and female, being the
stouter, as a result of which the shaft index is decidedly higher in the
whites than in the Indians—the Munsee humerus, in other words, is
more platybrachic. Much the same distinction exists between the
Munsee humeri and those of the American negro; while on the other
hand it will be noted that in this respect there is elose harmony
between the Munsee and other Indians.

Referring again to the table on page 53, and contrasting the bones
of the two sides, it will be observed that the left humerus in both
sexes is on the average weaker, though the difference is quite small;
also that the shaft index in both sexes is larger on the left side.
Exactly the same conditions have been observed by the writer on
the several series of arm bones of whites and negroes, and also on
other Indians, as are presented in preceding tables, which fact shows
that we are dealing with no aceidental phenomena. The difference
in the index between the two sides is due exclusively to the relatively
greater breadth (i. e., the antero-posterior diameter) of the right
bone, the thickness of the humerus being very nearly the same on
the two sides of the body.
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SUPRACONDYLOID PROCESS IM A FEMUR, AMD A SPURIOUS SUPRA-
CONDYLOID FORAMEN IN A HUMERUS OF THE MUNSEE
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DETAILED OBSERVATIONS

Shape of the shaft—A number of years ago the writer' called
attention to the fact that in transverse sections at the middle the
long-bones show each a considerable variety in the shape of the shaft,
and that these varieties can be reduced for each bone to several dis-
tinet types of both functional and racial significance. As to the
humeri, the most frequent shapes are the p. ¢., plano-convex or infan-
tile form; type 1, or ordinary prismatic; type 2, lateral prismatic;
and type 4, in which the anterior border is broadened out to a dis-
tinet fourth surface.

Among the Munsee the occurrence of shapes was as follows:

XLI. MUNSEE HUMERI: SHAPE OF SHAFT

Male J Female
Type Right | Lafi Right Lefi
Bpwrci- Ier Bpeci- Per Bpeci- Per Bpeci- Per
mens cenl mens | eent I nens cent Tens cent
| |

pe—plano-convex. . ; 3 2 2 15 | 2| 133 3 23
1—ordinary prism:ﬂk OT Mear £ i3 6 46 94 | 0 5 40
2=lateral prismatic......... 1 K| 2 | e | B R e
4—quadrilateral. . _........ 2 LA PO e | i 2 13. 3 3 23
Various intermediate. .. ... .. 2 14 3 23 | 2] 133 2 15

The most frequent shape is the ordinary prismatic; the next in
frequency is the plano-convex; the lateral prismatic is the least com-
mon. The significance of these conditions must be left for future
eonsideration, when our data, especially on the American Indians,
are more extensive.

Perforation of the septum.—The septum between the olecranon and
coronoid fosse in Indians often shows a smaller or a larger perfo-
ration. The frequency of this developmental anomaly or condition
differs from tribe to tribe, and it differs also between the sexes, being
as a rule more common in females.  In the Munsee male humeri only
six instances of such perforation exist, three in right and three in
left bones, the total amounting to 22 per cent of the bones. In only
one instance is the opening large; in three it is medium; in one
small, and in one of pin-point size. In the 29 female humeri which
could be examined for this feature the conditions are quite different,
the perforation being present in no fewer than 17 cases, or nearly 59
per cent of the bones. Eight of the 17 are right (47 per cent), nine
left (53 per cent). As to size of the perforation, one is pin-point,
eight small, and eight medium; none is large.

! Hrdlitka, Typical Forms l:ll' Bhalt of Ll:m;.._ Bones, Proceedings of the A ssociafion of A merican A nafomists,
14th Bess., Dee. 1900, pp. 55-60, figs. 1-2, Washington, 1901.
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Supracondyloid proeess.—This proeess, which in a more or less rudi-
mentary form, and especially in the form of a ridge, is not rare in
whites, is very uncommon in the Indians, though even in this race
in the majority of humeri some roughness, or even a slight ridge,
can be detected in its position. Among the Munsee humeri no
specimen shows more than a trace of the anomaly.

The rarity of this process in the Indian is of additional interest
from the fact that it seems to be shared by other branches of the
yellow-brown race, and also by the blacks; moreover, the process
appears to be absent, or nearly so, in the humeri of all known apes.
The problem as to why a feature of this nature, which appears
clearly to be reversive, should be more common in modern whites
than in the more primitive races and even in the anthropoid apes
and the lower primates, offers a fruitful field for investigation.

Rapius

The total number of radii in condition to be measured is 41, 19
male and 22 female. Taking the paired bones in the males, we find
that their length is equal on the two sides, as was very nearly the
ease with the humeri; in the females the right radius averages
slightly longer than the left, again as in the arm bones of this sex.
The arms as a whole were therefore of very nearly the same length on
the two sides in the males, but the right was generally slightly longer
than the left in the females, a condition which in all probability was
connected with the relatively greater use of the right hand and arm
in the latter sex.

The percental relation between the length of the radius and that of
the humerus approximates 79 on both sides in the males and 78 in the
females. Indians of other localities show much the same condition,
the index approximating in the males 78 on both sides and in the
females 77 on both sides. In whites the same index is only 73.6 in
the males and 72.8 in the females; while the American negro gave to
the writer 77.4 for the male and 76.8 for the female sex. This means
that the forearm in the Munsee and in Indians generally is relatively
long; it is decidedly longer in relation to the humerus than in the
whites, and so far as the Munsee are concerned it is even slightly
longer than in the average American negro; and in all the groups it
is to a slight extent relatively longer in the males than in the females.

In strength, curvature, and other features the Munsee radii show
nothing exceptional. In fact, this bone is of secondary importance
in the anthropology of modern races exeept in its relative proportions,
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XLII. MUNSEE: BADIUS

MALES
Right Lalt
Woml il 5 Radio- | Radio-
umber of bones Length,| Num- h:: mg;ul :;qum; Length, Fllm; hﬁln‘;:;_nl
maxi- | ber of er of | maxi- | ber o
mum | coses | RX10 | hypes | mum | cases BT{“"‘.‘
H

Average: I, | .

15y B R R e e L ST e S 25.7 (5) 78.8 (0| 867 (5} 78.8

Total presont (11} ......coivennnunann. 25, G5 (10) 750 (0| 25.7 (8) TR 8
Minimum, total present (11)............. 246 {10y 4.9 By | 2.6 (8) 761
Maximum, total present (11)............. i, G {10y 825 (o) | 64 (5} £2.1

FEMALES
E Kl |

Average:

AT L0 o SR S e S 23.7 {107y .5 (103 | 23.45 (1) 78

Total presont (11) .. .. ...covvenene....| 2168 (1) 7.5 (12) | 23.54 (11} 78
Minimuom, total present (I1)..............| 22 (10} 4.8 (12) | 21.G {11} .7
Maximum, total present (10)............. 2.7 {10} a1 (12 | 246 {11) 1 1 |

ULxna

Like the radius, the Munsee ulna shows nothing specially note-
worthy as regards its form. The curvature is moderate, as a rule,
and so is the strength of the bone. The dimensions are presented in
table xLim,

As with the other two long-bones of the upper limb, the length of
the ulna is practically the same on the two sides in the males, and
slightly shorter on the left than on the right in the females.

XLIII. MUNBEE: ULNA

Males Females
S 2 b ow - 3.7
Right Left Right Ll
= | = =
Length,| Num- |Length Length,| Num- |Length
H“ﬂkg of | " naxi-'| berof | maxi- NIEE:::“ of | “maxi-'| berof mﬂ.gti- 2
mum | bones | mum e mum | hones | muom
Average: el ci. cm. | em.
e A 6| 2.8 6| 2.6 0| 25.5 10| 262
Total present........ 8 7.5 i nT 11 | 25.45 11 5.3
Minfmam. .....ccconee.. | 2.0 2] 201 11| 20.% 1 .4
Maximom......coaoniss | ona 0l 203 l 1n! 2we nl ez
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FEMUR
GENERAL OBSERVATIONS

The total number of adult femora in condition for measurement is
60—33 males, 27 females,

The banes, as a rule, are normally developed and with one exception
free from anomalies. The exception is the left femur of male subject
no. 285,301, which shows a large spinous process on the mesial border
of the bone above the internal condyle (proe. supracondyloideus
femoris), as exhibited in plate 23. The linea-aspera, while mostly well
developed, is in no cdse exceptionally high. The curvature and
torsion show nothing exceptional.

MEASUREMENTS

As this is the most important of the long-bones, a number of
measurements besides the length were taken, as indicated below.

The mean bicondylar length of the Munsee femora, taking both
sides together, is 45.5 cm. in the males and 42 em. in the females,
Judging from observations on whites and on other Indians, these
lengths correspond to the average stature of approximately 167 em. in
the male and 156 cm. in the female Munsee. These figures are very
close to those obtained by the help of the well-known Manouvrier
and Rochet tables, and may therefore be safely accepted. They show
that the Munsee were somewhat above the medium, but not really

tall in stature.
XLIV. MUNSEE: FEMORA

MALES
Right -
g 5 g EEI é"é E ;: Diameters é
= E = —— | L upper
= = =1 : = gg % _ ﬁ-‘ PP i=|
2|3 | £ ?5 B ™ 3 %z 2= 5 g |~
S| 2| 2|5 kAl w82l 52 [°%% 2 |g |5 Ex°
= = = E IE®| B 28722 | 2 E H E_ |E=
sl |8 |2 |82 2 |Ez%| 57 |2 g |E8|E2 |5
£ B g S 28| 2 2E5|& |2 2 | 8§ - i
=z 1A |a|s | % & g B %z |2 |2 |
Average: CH. | CHR. cm. | cm. cm. | Cm.
Paired, ........ 12 45.2 | 45.8 B 7.8 1G] 2.92] 2.855 87.1 1% 3.23 2.37 T3.3
Total present. .. 14) 45. 26 45.8 11] 721 17] 201 253 8.1 17| 3.23 235 731
Minimum.......... 14] 43.4 | 43.8 11] 69.6 17| 25| 22| 73.5 17| 29| 2 .6
Maximum. . ...... II-! 8.1 | 48.7 11] 76.3 17 3.3 | 295 100 17] 475 2.7 DO
Lelt
Average: | |
Paired. ........ 12| 45.4 | 45.0 8 TL7 6] 2.9 | 2,61 85.9 15 3.33) 2.38 7L &
Total present...| 15 45 83 46,8 8 7.3 |
Minimum.......... | 15 43.7 | 44 8 67.7 16| 2.5)| 2.25 95 16 29| 21 5.5
Maximom.......... ' 15 40,2 | 50 o 75.7 16 3.3 '.!_1_|| 107. 7 15 3.7 27 93.7

— e : e FESREE FEEEAS = — = o —

* Maximuom. t Linea aspera midway betweon the two branches of Lhe compass.
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FUSION OF HUMERUS AND ULNA:; MALE MUNSEE SKELETON, NO.
285,303, U.S.N.M.
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XLIV. MUNSEE: FEMORA—Continted
FEMALES
Right
r | - i ai I-ﬁ l?: ¥
= e ES I E:é i | ].‘rillimulnm =
Z = = - at upper (=
= -, =} == = ga ™ ] [
Ly = ;'. o | fr ey Eao =" [ e
s 2|83 k|3 (582 B 2 (7 [2 EX°
= [ & H 3'5 &= | "‘l . = = E l
—E E E ,3 e g E it ] E‘E H- _3 = - E..-.. ;";-'
B = = 8 |8 8 g Eé%‘ E = | =52 | 2% (=
=] g g = |2 8 |8 4 ™ = 8-
Average: e, | cim. em. | em. emr. | Cm.
Paired. . ....... 1% | 42.1 | 42.85 10| T2. 86 13 | 268 2.35 912 12| 288 2. 1'i|'| 75.5
Total present . . | U] S B 12 | 72.7 4| 2.0 2.37 0L4 14| 280 2 I-l' 74
Minimom.......... 14 | 30,4 | 40 12 | 706G 4] 28| 2 g1l M| 25| 1. FI-’II 6.0
Maximum..........| 1 |40.7]| 451 12| 74| 14| 205 26| 1062 14| 325 245 81.5
Left
Average: l i | |
Pafred. . .....-. 13 | 41.8 | 42. 6 10| 7L.85| 13| 2.48] £2.38] 93.1 12 | .03 217 TLT
Total present. . .. ..o feceena]annaas l |
Minimum.......... 13 | 30,6 | 40 10| 6.4 18] 225 2 8.3 12| 26| 1.8 | 6. 1
Maximum. . ....... . 13 | 44.5 | 45.4 10| 73.2 13| 3 2 65 113 1 12| 3.35 2 -|-'|-i AT
* Maximuim. t Linea aspera midway between the two branches of the compass.

The two lengths of the femur, the bicondylar and the maximum,
differ somewhat as a rule in favor of the latter. The difference is
due and proportional to the inclination of the axis of the shaft and
the development of the internal condyle, and ranges in different
individuals from 0.5 mm. to 15 mm. In whites in all the groups
studied it is moderate, not reaching 4 mm. in the average. In the
American negro (who often has some white blood), the dispropor-
tion between the two lengths is slightly higher than in the whites, but
additional observations are needed. Among Indians, however, the
difference is perceptibly higher than among the whites, and is espe-
cially pronounced among the Munsee, where it reaches the average of
nearly 5 mm. in the males (taking the mean of the two sides) and
6 mm. in the females. As the Munsee bones are perfectly normal, the
explanation of this peculiarity must be sought either in an unusual
breadth of the pelvis or in a somewhat greater length of the neck of
the femur, and may be connected with some functional characteristic
of these people, such as possibly a more than usual prevalence of the
habit of squatting.
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XLV. MUNEEE AND OTHER FEMORA: RELATIONE BETWEEN THE BICONDYLAR
AND MAXIMUM LENGTIHI OF THE BONES

United .
Munsea Ig{jll..-ll;:.& ;-.,1;1{:1 08 Ttalians | & :I:‘Iierlmn
whiltes C

s |7 | |2 || F | x]lep :I M, | F.
! |

Number of paired bones................ ' 12 12 55 22| 100 i 31 S 12 .
Average excess of the maximum over
tine bicondylar length:
34 | PR e e o T S 4 3.8 |8.05|3.78| 3 264 iz
T T e R e et e i L2645 4.2 322|255 as|xhe]| 2135 a

(=]

The difference between the maximum and bicondylar length
of the femur in some racial groups averages greater in the females
than in the males, while in others the condition is reversed. Among
the Munsee the females show the greater difference (6 mm. to slightly
less than 5 mm. in the males); but this peculiarity is not shared by
other Indian groups. A condition similar to that of the Munsee exists
in this respect among the United States whites, where the difference
between the two lengths averages 3.8 mm. in the females and only
2.8 mm. in the males; while among the Italians, and to a less extent
the negroes, the disproportion is greater in the males (Italians:
m. 2.8, f. 2.35 mm; negroes: m. 3.6, f. 3.35 mm.). The excess of the
difference in males in these groups was unexpected, the usual impres-
sion being that the axis of the female femur is generally more oblique
than that of the male; and the more oblique the axis, the greater
should be the difference between the bicondylar and maximum
length of the bone.

As to the two sides of the body, in the majority of the groups
whose femora were studied, greater average differences were found
between the two lengths of the bone on the right than on the left;
in a few groups, however, such as the Munsee, the United States
whites, and the United States negro females, the cendition was
reversed.

These interesting conditions and exceptions make it probable
that an extended special study of the relations of the two femoral
lengths would be well repaid by the results.

The relation in bicondylar length of the Munsee female to the
male femora is as 92.7 to 100, and practically the same result was
obtained in other Indians (92.65 to 100). In Umited States whites
the proportion is as 93 to 100; in American negroes, as 93.1 to 100.
These are striking similarities in people so far apart racially.
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HUMERO-FEMORAL INDEX

The percental relation in length of the femur to the humerus in the

maximum length of humeras % 100

Munsee, the humero-femoral index (™ 8 s~ ) » APPTOX-

imates in both sexes 72, which is very near the average in human
races generally. The similarity of this important relation in different
racial groups, as may be seen from the measurements by the writer
in the next table, is quite remarkable.

As a rule the humero-femoral index is in both sexes slightly higher
on the right than on the left side, and the Munsee form no exception
in this particular. As to sex, while in all branches of the whites, as
well as in the United States negroes, the male index on both sides is
slightly higher, in the Munsee, as well as in other Indians, the index in
the male is slightly lower than that in the female. These features
are all connected, of course, with the peculiarities of the length of the
Indian humerus as well as the femur, outlined in other chapters.

XLVI. HUMERO-FEMORAL INDEX IN THE MUNSEE ANDIN OTHER RACIAL GROUFS

| Mala Female

ol BTEE- ST Ll i

| Subjects | Hight Laeft *F:-uhjeris Right | Leit
T e By e N ] 71.8 JLT 10 728 7.7
ol w b ] L AR P S e A 104 723 TL (i1 72,7 7L.8
United Stateswhites. .. ... caiaa.. 20 72.2 L7 [+ 71.8 0.0
o T 2z 2.6 1.9 1 i T i
L L b A S e B e T £ TZ.B T 21 2.4 713
L T e e e R 30 2.5 2.3 11 2.6 T2
L0 E iy Ty T R S T 53 7.0 73 15 2.0 7.3
United States DoET0eS ... ... ccovnencannaas | 25 LT L5 13 70,3 02

THE SHAFT

The measurements taken at the middle of the shaft in the Munsee
femora indicate generally a moderate development. The mean
diameter is smaller in both sexes than it is in ordinary American
whites and negroes' of the same stature. The same condition,
though in a somewhat lesser degree, was observable in the Arkansas
and Louisiana Indian femora, and there are reasons to believe that
it is common to other Indian tribes, if not general in the race. The
whites and negroes used here for comparison are of course those of
the working classes, or such as find. their way into dissecting rooms.

As to the strength of the femur on the two sides of the boedy,
the difference in the Munsee, as well as in other Indians and racial
groups, 18 very small. ITowever, in the males a slichtly higher aver-
age mean diameter 1s seen in the left femur, while in the females the

I Males: Mupses, 2,74; United States whites, 2.9; United States negroes, 291 cm.
Females: Munsee, 2.54; United States whites, 2.60; United States negroes, 2.6 oo
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condition is reversed. Curiously the same slight excess in strength
of the left femur in the male and of the right in the female is exhibited
also by the United States whites, while in the UnitedStates negroes, in
both sexes, the bones of the two sides are exactly equal, as is shown
in the following table:

XLVII. STRENGTH OF THE FEMUR ON THE TWO SIDES OF THE BODY

MEAN DIAMETER AT THE MIPDLE OF THE EHAFT

— = = -

United United
Munses Biaies Eiates
whites TIEET O8RS
Male: e, . cm.
B s e e e R i e e 2.73 2.5 2
L T e 2.75 2.01 2m
Female:
125171y aEhe et R R PR P £ L SRR o R T By B ER T e TR 2,46 2. 74 2,60
Al i g e o et e Bl S S e e L o 243 2 64 2_ 60
1

Taking the antero-posterior and lateral diameters at the middle of
the shaft separately, we find several more interesting points. The
antero-posterior diameter in the Munsee (and the same is true of the
United States whites and United States negroes, as will be seen by the
following table) is practically equivalent in the right and left femora
in the males; but except in the whites it is perceptibly smaller on the
left side in the females of all groups. On the other hand, the lateral
diameter, excepting in the probably too small mule negro series, is
invariably larger on the left than on the right side in both males and
females. Thus it may be said that the left femur is almost invariably
slightly broader on the average than the right, and this especially in
the females of probably all racial groups.

These interesting conditions are most clearly shown by the shaft

= 1 I (L] L] » L] s
index (o e veeis) » Which in both sexes and in all the racial

subdivisions is higher on the left side.

The index in the Munsee femora is noteworthy in another respect:
It is decidedly smaller in both sexes of this group than it is in the
American negro and especially in the United States whites. Judging
from data on other Indians in the writer's possession, it seems very
probable that the characteristic shown by the Munsee in this regard is
common to Indians in general. As may be seen by reference to the
fizures in the following table, the low shaft index in the Munsee
is due entirely to smaller breadth; the Munsee femur is relatively
narrower than that of both whites and negroes,
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XLVIID. COMPARISON OF THE PROPORTIONS AND INDEX OF THE BHAFT OF THE
FEMUR AT MIDDLE, IN MUNSEE, WHITES, AND NEGROES. PAIRED BONES

MALES
Right Laelt
: [ s T Y —e st B .
nulﬁ:::-.l:'tn-“ Diameter| y, .o Dmi?ll:ﬂ:'f | Diameter Index
posterior lataral posterior Iateral
- Munsee: e, CH. EH, cm.
DA DOCITIBTIN .« - ot e v wiars Fa e £ 5o o (16} (1) (16) {16} (16) (16}
Ty g ST SN SR R 202 2. 56 871 2. %) 261 £9.9
United Sintes whites:
ST e e e (1] {667 (66) (66) {6} ()
Pl g e el R ST B S 295 2.8 96.3 2,95 87 7.4
United States negroes:
Bpeelimieig. . . o s ahiae s i i e s () (6} (6} (6} () (6]
AINTRRN - ok i e i e b 2 .06 .57 0. 5 3. 06 .77 890.5
FEMALES
Munses:
Sy bl e R T T R e (13) {13) (13) (13) (1a) (13)
LT RS R RS R Rl 2,58 2,35 a2 2,48 238 83.1
United States whites:
BPRCIMNR. | . st e i e (28) {28) {28) {(28) (28) (25)
IR 2o o i e oo 26 2,58 97.7 2 65 2 63 9. 6
United States negroas:
T - 2 s = mieh ety e (7} (7) (N ()] (7 (N
RN e L . e e, 2.68 | 2,53 0.4 2.63 258 8. 1
PLATYMERY

Another anthropologically important region of the femur is the
subtrochanterie flattening, which, as well known, has been studied in
whites and in other races by Manouvrier and other observers.! The
flattening in question is situated below the minor trochanter, reaching
its maximum at approximately 3 em. below that point. It yields
itself to two measurements, the maximum and the minimum diame-
ter, and the percental relation of the latter to the former constitutes
the platymeric index. This index is generally quite high in whites, in
whom the flattening is but moderate.

The next table shows the conditions found in this respect with re-
gard to the Munsee, the United States whites, and the United States

negroes.

! See Hrdlitks, Report on Additional S8kelelal Remains from Arkansas and Louisiana, Jour. Aecad.
Nat. Sci. Phila., x1v, 1909, pp. 215-2186.
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ALIX. COMPARISON OF THE PROPORTIONS AND INDEX OF THE SHAFT OF THE
FEMUR AT THE SUBTROCHANTERIC FLATTENING, IN THE MUNSEE, WHITEE, AND
NEGROES. FPAIRED BOMES

MALES
Right Laft
| = "_l
Diametor| Dismetior Diameter, Diameter
mas i- mini- Index maxi- mini- Index
TR TR IILATTL TILAATEL

Munses: cm, om, cm, cm,

CPOCIMMANE . < o o icrensann s nans s {15) {13} {15} {13) {13) {13}

¥ i AR e b R 3.23 2.37 73.3 3.33 2.38 L6
United States whites:

B POCIIMIE - o o e s = me o o mw (i) () () (66 () (i)

KCRTRE . = vise of me = 5 e e wod o i 3. 25 260 828 324 273 B 1
United States negroes;

=T L LR e e () () () (6 (6} {6)

L5 g R P e 3.07 2. 68 gr3| 4.1% 2.73 BE. 3

FEMALES
= ~ | —_ — - — . 1T

Munsee: |

Ll ] [ T PR S B B A R e {12) {12) (12) {12) {12) (12}

AR 5 o e i D s e e B I 288 217 75.5 3.08 217 TLY
United States whites:

e d b R R T (28) {28) (28] {28) [28) [ 28)

R o e o 2.94 2,39 8.1 3.0 239 9.6
TUnited States negroes:

Bpocimens...... e e (7} (7} {7} {7) {7 {7}

R, s 3.02 2.42 80. 1 2.97 2.4

It will be observed, in the first place, that at the middle of the
shaft the mean of the two diameters at the upper flattening in the
Munsee is smaller in both sexes and on both sides than that in either
the whites or the negroes, thus indicating that the bone is more
slender.

The most striking points brought out by the data are, however,
those relating to the degree of the flattening in the subtrochanteric
region in the different racial groups. The Munsee femora are decid-
edly flatter than those of the whites, which in turn are slightly flatter
than those of the negro. As a result the platymeric index in the
Munsee is considerably below that in both the other races,

Taking the two diameters separately it will be observed that the
diameter maximum or breadth is frequently larger in the left than in
the right femur. This is true in both sexes among the Munsee and
in the white females and negro males,  In the white males the meas-
urement is equal on the two sides, and in the negro females it is
slightly larger on the right than on the left. In all probability the
tendency of the left femur to be slightly broader than the right at the
subtrochanterie flattening is guite universal,
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The lateral diameter or thickness is also slightly larger in the left
femur in nearly all the racial and sex groups, but the excess is less
than with the breadth. It is thus evident that the left femur at this
point is in general slightly stronger than the right. Buf, as already
indicated, the mean excess in breadth is mostly greater than that in
thickness, the result of which in most of the groups is a slightly lawer
platymerie index on the left side.

As to sexes, the platymerie index in the Munsee is slightly higher
on both sides in the females than in the males. This is exceptional
for Indians, the condition being usually the reverse. In the United
States whites and United States negroes, and in Indian tribes other
than the Munsee examined by the writer, the male femur as a rule
gives a somewhat higher average index on both sides than the female,
indicating that the flattening in the male is of lesser degree.

As to the sides, in the majority of the groups, and particularly in
the Munsee, the right platymeric index is slightly higher than the
left. In the Arkansas and Louisiana Indians it was very nearly
equal on the two sides in both sexes. In the series of United States
white males used here for comparison, and in the United States negro
females, the right index is higher. Evidently, while the preponderant,
tendency is for the right platymerie index to be slightly higher than
the left, there are not infrequent exceptions, but the differences are
not of much importance.

To summarize, it may be stated that at the subtrochanterie flatten-
ing the Munsee femur shows a decidedly greater compression than the
femora of the United States whites, and especially those of United
States negroes; it shows a slightly greater relative flatness in the
male than in the female, which is exceptional; and in the majority of
cases it is relatively slightly flatter on the left than on the right side
of the body.

These details may seem rather involved, and perhaps in some
instances of no great consequence. DBut when at some time we shall
be able to examine scores of records where we have now but few, and
each series of records extending to hundreds instead of to only tens
of specimens, the above points will assume a definite morphological
importance, demonstrating on the one side the presence of astonish-
ingly uniform and persistent Jaws relating even to secondary charac-
teristics of bones, and, on the other, to clear, conspicuous, racial
sexual and other group differences.

SPECIAL CHARACTERISTICS OF THE FEMORA

As to special deseriptive characteristics of the Munsee femora,
special attention was paid to the linea aspera, the shape of the shaft
at middle, and the presence and development of the third trochanter.

17135°—Bull. 62—16——35
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Linea aspera.—The linea aspera was found to be generally well
developed, but seldom high and in no case excessively rough, indi-
cating well but not exceptionally developed museulature.

Shape of the shaft.—As to the shape of the shaft at middle, in a
fourth of the males and in nearly half the females this was found to be
more or less prismatic, and in 9 per cent of the males and 7.5 per cent
of the females, plano-convex; the remainder of the bones showing,
with one exception, intermediary or not well-defined shapes. None
of the femora present the eylindrical (juvenile) type, or type 4
(anterior surface divided in two by a long vertical ridge), and in but
one bone is the shape clearly elliptical. Among the whites the last
named (elliptical) form is much more common, while the plano-
convex type is less frequent than in the Indians.!

Third trochanter.—Respecting the third trochanter, this presents
itself as a more or less marked ridge, or an oblong tuberosity, or a
round tuberosity; and in any of these forms it may be slight, medium,
or pronounced. In some instances there will be found a depression,
instead of an elevation, in the bone at or near this locality. These
different forms have no separate morphological significance. They
all serve for or are due to the attachment of the gluteus maximus
muscle, and merge into each other by transitional stages. In the
Munsee, conditions in regard to the third trochanter were as follows:

.. MUNSEE AND WHITE FEMORA: THIRD TROCHANTER OR GLUTEAL TUBER-

OSITY
. Ridga | Oblong tuberosity | Round tuberosity
. Third | b e SEARNEF 205N 4o
Suhjects trochanter |
absont | Moder- Pro- | Moder- IFro- Moder- | Fro-
ale nouneed | ol nouneed ate nopneesd
Munsee: Percent | Pereent | Percend | Pereent | Pereent | Per eenr | Percend
L e {17) a0 || e e - T SR B Hlp it bt vk
Female.......... (11) 32 <1 s P 2 3.5 3.5 3.5
Whiles:
A [ B (200 48 42 4.5 1 & 3.5 3
Fomalt: ... o0 { 13} 45 31 5 12.5 1.7 5l

It is here seen that the third trochanter is strictly absent in less
than a third of the male as well as of the female bones of the Munsee;
a small to pronounced oblong tuberosity exists in 26 per cent of the
males, and practically the same proportion (25.5 per cent) of the fe-
males, while a rounded tuberosity is found in 6 per cent of the males
and in 7 per cent of the females. Among the previously reported
Arkansas and Louisiana Indian femora, the frequency of the third
trochanter in most of its forms was somewhat greater. Among the
ordinary American whites, it will be observed from the above figures,
there is in both sexes a more frequent complete absence of the third

I Compare Arkansas and Louisiona Femora, op. cil., p. 217,
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trochanter in any form than in the Munsee; there is less frequency
of the moderate ridge and moderate oblong tuberosity; and a greater
frequency of pronounced grades of both ridge and oblong tuberosity,
while the occurrence of round tuberosity is about even in the two
eroups. Subtrochanteric fossa in place of or beside a prominence
was observed in Munsee adults in five cases—f{our males and one
female. In adolescents it was more frequent.

Tinia

The results of the several measurements obtained on the Munsee
tibize are shown below.

The mean length of the bone, taking the two sides together, is 38.5
em. in the males and 35.3 em. in the females. The length of the
female bone stands to that of the male as 91.7 to 100, which is lower
than was obtained on the tibie from Louisiana, where the propor-
tion was 93.7, or than that prevailing among whites, where it is even
slightly higher (94.6 in miscellaneous New York whites). The Mun-
see female tibie are therefore relatively somewhat short, paralleling
to some extent what was found with reference to the radius. Lesser
differences of the same nature is found in probably all larger racial
groups. Why the feature should be more pronounced in the Munsee
than in other Indians is difficult of explanation; but, as will be seen
later, this is not the only peculiarity of the female Munsee tibize.

LI. MUNSERE: TIBLE

MALES
Right
Viam- :
| o | L, | B |0, |
vum- | antero- Num- 1
ﬁ“l;::'y:; Length*® | ber of | posterior “:“tﬂird“" middle | parof imdu
cases |at middle Bt ORI BXI0 | ppges | TX100
a F
(a) (b}
Average: o, i, &,
Paired. . ............. (1) 88| (0 3.28 214 8.4 (1) 84, 4
Total presont......... (12) 385 (14} 3.28 21 65,4 {10y 846
MINEMOM. . .oeeenneneines (12) 36 {14) .05 .05 56.3| (o) 81,1
Maximum................ (12} 0.5 (1) 3.55 2, 4 @7 (1) &if, 1)
Lelt
Averaga:
Paired. .. ....ccnnun.. (11} 38. 6 (14} 3. 25 218 66. 6 LLY] 84.5
Total present........ | (12) I8 (15} 323 2. 16 67.1 (11 LD
MIDIMBm .. i e i i (12) .7 (15 1.8 1,95 5.9 (11} T, 4
Maxinmiim ...coocvevienns i (1Z) 10, 0 {15} 3. 66 2.4 A, 4 {11} M. 0

® Om Broca's planche asiéomefrique, with the spine in the opening o [ the vertieal portion of the instru-
ment and the condyles applied to the board on both gides of the opening, the rest of the bone lying im-
mobile on the horizontal board. =

1 Maximum.

1 With anterior horder of the hone midway between the twoe branches of the compass that are applisd
Lo the sides of the bona,
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LI. MUNEEE: TIBLE—Continued

FEMALES
Right
b SN E s — sl _i. =
Diam- :
i Dismm- | Index of Tiblo-
Number Num- | antero- | W80, | shaft ot | Ny, | femoral
Lengll ) mididlea index
ofbonas | Lensth | berat | posierer | ot i Bicis | berl |
~
() | ()
|
| —
Jii'ﬂniﬁ'ﬁ': CT, Cin cim,
Palwed: o vt iasa] (13) 35.3 (13) 2.6 1.58 T6. 1 | (12) £3.7
Total present......... (14} &5, 3 (13) 2.6 1.4958 Ti. 1 (12) 83.7
MINIMGA. o v e e (13} 424 (13) 2,35 1. G5 0. 2 ‘ (12) Bl 4
1 F- b 7111 1 (13} il (13) 2 85 23 86,7 {12y 8.7
Laflt
Averaga: |
PRIDN. . o moeemmm e (13) 35.2 (13} 2.6 1.93 T4 5 {12) 83.7
Total present........ (14} 5.2 (14) 2 61 1. 0 746 (12) 5.7
Minimum _.............. it ) Al 2.5 1.5 55.8 | (12) 815
Maximoam . oo ik aaia. (14} 26, 7 (14) 2.8 .35 82,2 (12) 55,1

As to the two sides, the Munsee left tibia averages somewhat
longer in the males than the right, which on the whole in slight
measure is also the condition among the whites, but to which indi-
vidual and even group exceptions are not infrequent. In the Munsee
females, on the other hand, the average length of the left tibia is
slightly less (by 1 mm.) than that of the right.

The percental relation of the length of the tibia with the bicondylar
length of the femur, or the fibio-femoral index, averages in whites
approximately 82 in the males and slightly less in the females. In
the Munsee it is somewhat more elevated in both sexes. As in the
whites and other racial groups, a moderate excess of the male over
the female index is present on both sides, indicating the slightly
greater relative shortness of the female leg bones aforementioned.
Judging from the available data on the tibio-femoral index among
other Indians,' that in the Munsee comes very near to the average
of the race.

The strength of the Munsee tibia (and the same is probably true
of many other Indian tribes) is surprising, being nearer that of the
whites than is the case with either the humerns or the femur. The
antero-posterior diameter of the Indian tibia is, in fact, in almost all
the Indian groups somewhat greater than in the whites. The index
of tim shaft i3 invariably uml quite pvrm‘*ptlhly lower in the Indians

I Compare 8, Bello v Wodriguee, Le fémur of (e fibia, t'.!lr. [ hummr el les anthropoldis, T.!léa't P'aris, 1900,
. 104,



HEDLICKA] PHYSICAL ANTHROPOLOGY OF THE LENAPE 69

than in the whites, excepting the Munsee females, in whom, curiously
enough, the index is relatively quite high, exceeding both that of
the other Indians available for comparison and of the whites. No
satisfactory explanation of this and other exceptional features of the
Munsee tibia can be given. The condition can scarcely be regarded
as accidental, for on examining the individual shaft indexes it is
observed that in but one of the female bones is the index below
60, giving thus a pronounced platyenemy; in five it is between 60
and 70; in ten between 70 and 80, and in no fewer than eleven it
rises to 80 or over. Among the twenty-nine male Munsee tibie
there is but one that gives a shaft index of slightly above 80.

LIT. MEAN DIMENSIONS OF THE TIBIA (THE TWO SIDES BEING TAKEN TOMIETHER)
IN THE MUNSEE AND OTHER INDIANS, AND IN WHITES

Mean
diameter | Mean Indexof | Tibio-
antere- | diameter shafll at | fermoral
Lengih | posterior | lateral al | Modole + | middla indesx
ot mid- | middle* [ (1] T3 1K)
dla* (b} PR TR | R
(n)
e S |
Males: . . chit. ct.
RTINS LA .27 215 271 ] 5. 45
by T L RS R e e S 8.4 3.35 218 200 G4, 15 B2 35
Louisiana.. 371 3.3 22 2. 75 "8, 47 84,25
Whites {mismllanmuaj ............... A 5 314 52 2 08 7i.1 82
Females:

LT e L SO 1 R Sl 35 25 2.6 1. 9% 213 758 .7
R s s T 3315 28 1.08 2,50 0, 25 B2.35

Louisiana ., . L 34. 75 29 1. B8 239 0. 2 RL.9

Whites (nllscnllallam.l.&} _____________ 34. 56 2. 65 1. thi 2.3 7.9 KL 6

* Right+ Inrl t Diameler antero- pmlertnr+fliumat0rlnlaml right and left.
2 4

The Munsee tibie, barring a few moderate inflammatory lesions
referred to in another section, are normal throughout and free from
anomalies. The inclination of the head is in no case especially
marked.

As to the shape of the shaft at middle, conditions were found as
follows:

LIIL. MUNSEE TIBLE: SHAPE OF SHAFT AT MIDDLE*

| | = 1
1 | 2 3 4 i i I I
% oot ;
' Pereent | Fereent | Por m.:tl Pereent | Porcent | Per cent ' Fer cent
A s o war ep L8 KRS 11 13. 5 7 | a4 i 41
ORISR LTI ) T f 14 1 15 F G SRR 2
! 1

—_— - ErE——— e ——— = — —. i o s = P2 Lxg

*l=nrdinary prismatic; 2= Iutnml prismatic; 3=extarnal I;urrm 0 CONEVE; 4= posierior surfaco (In il
into two by vertical ridge; 5=interior border indistinet, posterior half of bone oval; G plano-conves,
I=indefinite,
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It is interesting to note that in the female Munsee tibia, type 1 is
decidedly frequent and much more common than in the males; type
3, which is usually associated with considerably developed leg muscles,
1s absent in the fﬂl‘ll&lﬂﬂ type 4 is rolﬂtm-l_j-,r frequent in both sexes;
type 6 is wholly absent.

In the next table are shown for comparison the proportions of the
different types found by the author in different racial groups. For
the purpose of elucidating these data, both sexes are taken together.
It is seen that well-differentiated type 1 is most common in the In-
dians; that type 2 is relatively scarce in the negro; type 3, most
common in the white (laboring elass), was not met with in a pro-
nounced form in the negro; type 4 is decidedly more common in the
Indian than in the other two races; and type 6, absent in the Indians
and rare in the whites, is fairly frequent in the negro.  These differ-
erences show that the shape of the shaft of the tibia, as that of the
femur, humerus, and other bones, has a considerable racial signifi-
cance, which, as our data are increased, will doubtless become
accentuated.

LIV. COMPARISON OF MUNSEE AND OTHER INDIAN WITH WHITE AND NEGRO
TIBLE WITH REFERENCE TO BHAPE OF BHAFT AT MIDDLE#*

=]

Types 1 2 3 4

Percent | Per cent | Percend | Percent | Pereent | Per eent | Pér cent

Munsee (all=56). ... ............ 27 12 3.5 20 ] Y 34
o e E o b B I L o S | AP O SRR | [T e | S| RS (et | e
Mizcellaneous whites (1975) .. ... 18 13 9 5 5 2 45
United States negroes (56). ... .. 20 1 e B 7 T 11 i3

¥ I"or the significance of Lthe dauumumhmh so0 the note to the preceding table.
Fisura

While of secondary importance, the fibula often presents interesting
features which make it worthy of closer attention than it usually
receives. One of these features concerns its length on the two sides
of the body, which, in some Indians at least, is more uniform than
that of its companion bone, the tibia. It was found so by the writer
in the skeletal eollections from Arkansas and Louisiana mounds, and
the feature appears again in the Munsee. The slight differences
presented by the Munsee fibule in this particular harmonize with
those of the tibiwe,

The percental relation of the female to the male fibula averages 93.5
(the male bone = 100), while in the tibia it was only as 91.7 to 100.!
This anomaly is due to the unexplained relative shortness of the
female Munsee tibige.

! 'I‘.ukmr.f only cazes where all four bones of one body are available for measurement, wo uhtn.iu 92 for the
ralation of female to male tibie and 94.6 for that of the fibulm, numbers which stand to each other very
much as do those above given.
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As to the shape of the shaft, which in the fibula differs more than
in any other bone, the prevalent tendency, as in the Arkansas and
Louisiana specimens, is toward type 2, or the lateral prismatic; a
good many of the bones, however, show also a more or less marked
fluting of one or two of the surfaces. The details are given in the
following table:

LV. MUNSEE FIBULA: LENGTH

Males Females
Right l Lelt Hight Lalt
Numbr | LADEU | gmbor | TR, | Number | LSt | umber | L1,
af bomnes e of bones ST aof Liones mum of bones mum.
Avaraga: (4 cim, [ cl.
Paired. ... oo (5} 36.9 (i) ar (1) 34.9 (1) 3.8
7,4 | Bl b 3 g () ani (1) a1 {0 84,7 (7} 4.7
Mindma.......coccn (i) 353 (6} 355 ({11 a2 (7} 3.8
Maxima, . .....cconnan. {n) 9 (6) 388 (9 a6 8 (7) 36.9

L¥I. MUNSEE AND OTHER INDIAN FIBULRE—SHAPE OF S8HAFT AT MIDDLE #*

|
Males Females

-._

Types! 9

Poel.|P.oet. | Pocl. | Pl | Poct. | Poel. | Pogl. | Pt | Pocl. | Pl | P.ci. | P.cl.
T e R AL 4 1= 4 15 11 18 5 a2 18 5 14 o7
Arkansas and Louisiana,,, .| 27 40 ) ] 3 12 17 42 i 1 17 17

¥ = Ordinary quadrilateral, approaching prismatic; anterior surface nearly absent to moderate; pos-
terior surfaee facing directly backward or nearly so. 2= Lateral prismatic; posterior surface facing back-
ward and inward; medial surface much less in area than lateral; anterior surface narrow fo broad.
2a=Relation hetween medial and lateral surface reversed, the laiter being the narrower. 3= Medial sur-
face fluted. 4= Lateral surface differentiated into two surfaces. S5e= Lateral surface futed. 6= Both
medial and lateral surfaces fluted.

CLAVICLE

The Munsee clavicle, in paired bones and in average, measures
15.3 em, in length on the right and 15.25 em. on the left in the males,
and 13.7 em. on the right with 13.9 em. on the left in the females,
This gives the ratio of 90.4 (female) to 100 (male), which is lower
than that in any of the long-bones and indicates a relative shortness
of the clavicle in the Munsee females.

The right clavicle is very slightly longer than the left in the male,
but is perceptibly shorter than the left in the female skeletons.
One pair of the male and a pair of the female bones show pronounced
curves; otherwise there is nothing special. The strength of the
bones is moderate to medium; none is massive.
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LVII. MUNSELE CLAVICLE: LENGTH

Mules Females
Itight Left Right Laft

Lomgth Length, Length : . Faaan | Length,

Numbor | Numhber Number 2 | Mumhber .

maxi- > maxi- maxi- | maxi-

of bones Sl of bones T of bomes e ol Lones mum

Avarage: . en. e, cr,
Palred = e (8) 15. 35 (5 15.3 (9) 13.7 (ay 13.9
| B e () 15.4 (10} 15.3 (11) y b e R L
117111 1 PR e, 9 14.4 (10 14.2 (11} 12,7 () 12.9
T T J () 16. 5 {10 16. 3 (11} 14.9 (a) N
STERNUM

The total number of sterna present is 14, 8 males and 6 females.
In 13 of these specimens the manubrium is completely detached,
which in general is the most usual condition, while in the 14th there is
partial attachment. Much the same condition was found by the
writer in the Indian sterna from Arkansas and Louisiana.,

The measurements of the sternum, given in the next table, are
found to be moderate throughout. Unfortunately there are few
available measurements of the sternum in other races for comparison.

LYVIII. MUNSEE STERNUM: DIMENSIONS

MALES
] Tt_ila=
englh (less | Grentest Sternal
Number of  xi Dhil amnd Ir}!‘ﬂ;’l&h Index h&:l?t::‘lg
bones - 0 ¥ i 3 00N -
sternals)* (b) % of body
(a)

Average: ] cHi. cm. [
F'alre-lil (G} 15.7 .7 218 1.2
R SR L e RN e e L1 DS 15.7 a7 2388 12

Rl e s e e A e e 14.6 3.4 .1 1

1 v s M e i e e 1 | s 17.5 4.2 25,8 1.3

o 1 il By NS ]
FEMALES

Averago:

L e ek s a h/n e ala (G} 11.8 3.5 257 0.9
TR = o e o i mrmre e L AL e 13.8 a.b 257 0.9
Minima. .....ccnn e o]l St 12.8 28 21.5 (|3

T Pt RTINS ety o Y | e 16. & 3.0 S0, 5 1

# Where present and attached (o upper sternal tabercle (thres instanees).

As to the rib facets, two of the 11 sterna in which the notches ean
be counted show seven on each side; in female skeleton no. 285,307,
with normal number of ribs, there are seven notches on the right
and but six on the left; in female no, 285,311, with 24 regular ribs
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and a right cervical, there are six facets on the right and seven on the
left, and all the facets on the right side are situated perceptibly higher
than those on the oppositeside of the bone; in fourinstances there are
six fucets on each side: in two (male no. 285,301 and female no. 285,330,
the former with the normal number of ribs and the latter uncertain)
the sternum shows six facets on the right and but five on the left side;
finally, in female no. 285,310, with 24 ribs, we find but five sternal
facets on each side—this subject, however, was not fully adult.
These details show that there are considerable irregularities in the
sternal facets among the Munsee, even in the presence of the normal
number of ribs.

The antero-posterior curvature of the Munsee sternum ranges from
slight to moderate. The xiphoid appendix is attached to the body of
the sternum in only one instance—a male. In one male (no. 285,314)
the left clavicular facet is considerably larger than the right.

Three of the male and one female sterna show on one or both sides
attached episternal tubereles. In three of the eases the anomaly is
unilateral—twice left and once right —while in one of the males it is
bilateral, but the tuberele js more pronounced on the left.

The breadth-length index of the sternum shows considerable
individual variation in both sexes, but on the average it is higher in
the females, the bone in this sex being relatively shorter,

SCAPULA
GENERAL FEATURES

This is one of the most interesting bones of the body, and although
it has been reported on by a number of observers, it presents a
variety of features that deserve further study. It is a bone which in
all particulars shows great individual variation, but on close serutiny
it is found that these variations differ more or less from group to group
and are therefore of anthropological importance, and that they are
subject to certain laws which evidently are universal to human kind.

In collections derived from graves, such as those of the Munsee,
the scapule, on aceount of their frailness, are often damaged, so that
relatively few specimens are available for examination. There are
nevertheless in the Munsee collection five male and nine female
bones in fair condition, and their study gives some satisfactory
results. To contrast these results properly the writer presents in the
following table data not only of the Munsee, but also those on several
other Indian groups as well as on the whites and the United States
Negroes.



T4 BUREAU OF AMERICAN ETHNOLOGY [ BULL. 62

LIX. MUNSEE BCAPULA: COMPARISON

s Infra- Infra-
Fg’gﬁ; ;‘i‘é‘i.lt 8 lug?gl":!r.s Breadth ﬂmiﬂ smgau
MALES e, ent. cm,

b e R R R e {4} 15.2 11.2 10, 6 9. 5 ™2
Southern Utah elif-dwellers. ... ..oocaen... (15) 15. 1 1. 6 1. 15 7.4 87,7
Pimnand Poabdd. oo i e e (5) 15, 5 12 11. 05 T o3
Various Mexican Indians. .. .....ooveeesnn. () 15. 8 12 10,4 5. 5 &,
L ] T g S e e SRR e et (55} 1!.,.=:¢! 12 10. 17 4. 2 B8
Indians, Peru (Liven) . ... oo (17) w1 | s 10 63. 8 S
United States whites {(varions nationali-

RS el e ot BRI E o f Nt B ENTEN LN {71} 16. 4 12, 25 10.7 [ 7.3
Whitea {Livmm) L. e ereccmnrnmenes (7 16. 8 12. 4 10, (4] 85. 5
United SLales NBET0eS. . ..o v.cesesnsnsacs. (46) 16. 25 1L 6 10, 9 66, 8 L |

FEMALES

e P e S (" 13.9 10, 4 9.9 0,7 95,3
Southern Uiah eliff-dwellers. ....o.vnun.... (1) 13,7 10 25 o | 70, 6 ™,2
Plmaand Puebloc. oot oininamaias (5 13.8 10, 25 .95 2 | a7
Various Mexican Indians.......ccceeennann. (12) 13. 75 1, 25 .75 70, 7 .9
Mexican Indians 2 (Liven) 1.2, ..o oovneen.. (2) 13. 17 10, 16 10, 17 775 104
1§ Tk oyl St S e (30 13. 78 0. 47 9,17 66, & E7.5
Indiang, Pern (Ldvan) L. ... .o uiias () 13.5 | 10 0 67 BS 4
United States whites (various nationali-

o] ) Pt e A B b | (44) 14.4 10 9 0.6 6. 7 84,4
Whites (LAvomY Y. ..o i ahans 3 (51) (13. 5) {10, 25) (9.1 67.5 g% 8
United SUAles DEEroRs ., . . .. 0.eeersnerennnss (15} 14.2 10, 2 9. 25 i 0. 7

1 M. Livon, D¢ Pomoplate, ote., Thése, Paris, 1879, pp. 4142,
2 Ome salject.
i The averages of the measurements ars exceptionally small in this series.

The above data show that the Indian scapula is on the whole some-
what smaller than that of either the whites or the American negroes,
except in the females, where the bone, while shorter, is slightly
broader than that in the other two races. The Munsee scapuls
compare fairly well with those of other Indian tribes, the apparent
differences being doubtless due in a measure to the small number of
specimens.

The scapular index in the Munsee is high, indicating that the short-
ness of the bone is both absolute and relative. The different Indian
tribes offer considerable variation in this respect, but, as will be noted,
except in the Peruvians, the index in all is above that of the whites
and in the majority of cases even above that of the negroes. These
high scapular indexes in the Indian approximate those of the anthro-
poid apes, but it remains to be determined if the phenomenon in
the two genera is homologous.

In the female Munsee the scapular index is perceptibly higher than
in the males, and this characteristic, owing to a relatively greater
breadth of this bone in the females, is common to all the other
given groups, excepting the negro.
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The infraspinous index is also high in the Munsee as compared
with other Indians, the whites, and even the negroes. This is par-
ticularly the case in the males, in whom the infraspinous height is
exceptionally low,

The female index again exceeds that of the males in the Munsee
and in all other Indian groups, as well as in the whites, owing to the
relatively greater breadth of the female scapula. The negroes show
here once more an exception to the rule, and it would be interesting
to trace how far this peculiarity may be prevalent in that race,

High indexes, such as those of the Indians, have been reported by
Livon, Broca, Ranke, and others,! among some of the African negroes,
the Melanesians, the Malays, the Guanches, and the Egyptians.

DESCRIPTIVE FEATURES

The principal points for visual observation to which attention has
been given in this instance were (@) the shape of the seapula as a whole,
with the development of the teres major region; (b) the form of the
superior border of the bone; and (¢) the development of the noteh in
the superior border.

Type of body.—The scapula as a whole may be more or less neatly
triangular or wedge-shaped, which form will be designated as type 1.
Again, it may be more acutely wedge-shaped, with both its axillary
and vertebral border markedly concave, a type which the author
classes as 3.2 It may be quadrilateral, type 4, with the axillary bor-
der augmented by a shorter but well-marked inferior border, due to
a development of a process or angle by the influence of the teres
major muscle. It may be pentagonal, when the preceding type is
augmented by a distinet angle in the axillary border at or above the
spine, which divides it into two well-marked borders—type 5. Fi-
nally, we may have a shape resembling that in many lower mammals
and characterized by marked convexity of the axillary border, which
will be referred to as type 6.

Among the 19 Munsee scapule, a large majority show types 4 and 5,
the few remaining specimens approaching type 1. There 18 no in-
stance of the relatively rare type 3, nor of type 6, which is quite com-
mon in other Indians, particularly the males. The following table
gives several series of records for comparison, including that of

I For literature, see R. Martin, Lehirbueh der Anthropologic, 1914; also A, C. Schilek, Das Schulterblatt
des Menschen und der Anthropoiden, Mittedl, Auwihr. Ges. Wien, x1, 1010,

Thefew published reports on Indian scapulic give scapular and infraspinons indexes as follows: Matisgko
(Santa Hosa, Cal., Indians), G4.%; 90.5; Dorsey (Northwest Coast), 65.1; 83.2 (F); MArtin ( Fuecians),
Gf.4; 80.58; Martin ( Peruvians), 66.6; 80; Matthows ( Angient Pueblos of Arizona), 71.1.

In the anthropoid apes the scapular index avernges betwesn 68 and 76 (Livon); bat the infraspinous
index is enormous, ranging from slightly over 100 in the orang to 156 in the chimpanzes,

* This form and various approaches to it have been referred o as “seaphoid ™ by Graves (Jour. A mer,
Med., Asso., 1910, p. 12), and wrongly attributed to foulty development of the body.
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United States whites. Analysis of the data shows some marked
sexual as well as racial differences, the full value of which can not,
however, be determined in the absence of more ample records. It
is very plain, however, that type 1, or a close approach to it, and
types 3 and 5 are, on the whole, more common in the females than
in the males; while type 6 is decidedly more frequent in the males.
Type 3 is relatively frequent in the whites, type 5 relatively scarece.
In all probability the Indians differ considerably among themselves
with respect to the shape of the scapul®, as shown by the Munsee
and Peruvian males, though the two series of specimens are very
unequal in numbers. Minor differences in records of this nature can
not be given any weight, for naturally the matter of classification of
the different shapes is less perfect than that of accurate measure-
ments.

LX. THE FORM OF THE B8CAPULA: MUNSEE AND COMPARATIVE

MALE=R
< loman. lT%06
eople ?.EN & Tndefi- Lor |Typed Typed® Typed| near 5 |"Type 6| near G
ens | mite | | |
[ wear 1 _
- po.ac NS 3G 4
Perel, | Perel. | Perel. | Peret. | Perel. | Percl. | Perel. | Perel.
TR o LTI SRR BT 15 s e 12 32 | 50 PTG [T i - T
Peruvinn Indians. .. .........| (67) | (1) 1 2.5 &5 5 ,i ar ‘ 17.5
United States whites (miscel- | [ [
InPOLE): #hak it i e | [16%) 1,8] = 05 Bl 178 0 8 (R T 51 5.3
United States negroes. ... . | |1 225 5 17.6 | a2 25| 15 | 5
|
FEMALES
| -
R TR R et tll}| ........ i 27 27 e bl
Peruvian Indinns............| (38) | ........ 29 & 5 39 1 4 3
United States whites (miscel- |
Ty T e e {118) | 322 135 6 15.2 10, 1 &5 25 4.2
United States negroes..... ... Rk ] sl Lo LR - 1% 355 oy it 1L5
| |

* The fourth, or feres mafor, border is present also, of conrse, inall instances of (ype 5, and in most speci-
mens of type 4. 1t is particolarly common in the Peruvian seapulic,

Superior border.—The form of .the superior border of the scapula
can be divided for purposes of deseription into (1) horizontal or
slightly rising and forming a right or nearly right angle with a ver-
tical line passing upward from the base of the coracoid; (2) moder-
ately rising or oblique and straight or but slightly curved, forming
with the coracoid vertical an angle of between 85 and 55°; (3) markedly
oblique, forming with the coracoid vertical an angle of less than 55°;
(4) angular or deep saddleshaped, which 1s of special importance
anthropologically; and (5) markedly concave or semilunar (see pl.
25). In rarve instances a form (6) occurs, in which the border is
low and moderately convex, and another (7) in which it is markedly
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a« THE SEVENTH CERVICAL VERTEBRA OF FEMALE MUMNSEE SKELE-
TON NO. 285,311, U.5.N.M.,, WITH A CERVICAL RIB

b SCAPULA OF FEMALE MUNSEE SKELETON NO. 285,328, U.S5.N.M.,,
SHOWING SEMILUNAR SHAPE OF THE SUPERIOR BORDER
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concavo-convex; and, finally, there oceurs now and then an indeter-
minate form (1), which can not be classified.

LXI. FORM OF THE SUPERIOR BORDER OF THE SCAPULA IN THE MUNSEE AND
IN OTHER RACIAL GROUPS

Types*
. -
Giroup -
IR 1 9 3 4and | 5and i =
mear 4 | near 5 :
] 31 T
Peret, | Peret, | Perct, | Perot, | Peret, | Peret, | Prer et
Munsee. . LAl e e e 1.2 25 = T ae ] e
hurtlmestl nast Imll RERRE e e {52y 67 .5 1 a4 25.6 | R it
gouthern Utah eliff-dwellers . ..., 53) 16.0| 5.7 o207 ool et DA E e Fe e
Moexieon Indians. ........ccicannan {113 37.8 a1 15.8 4.8 e T B
Peruvian Indians. . .....ocvvvennnns 4117 7] e 37.0 15.8 17.9 . o [ PR TR (t)
United States whites (miscellune-
1 ey - T e {1, 32y 15 48, 5 11 82 16, 7 0.3 0.5
= Type 1= Ilmlzmlin] or but slightly inclined; 2=moderate to medinom obliquity; 3= pronounced

obliguity ; 4=deep saddle-shaped; S=semilunar; f=convex; 7=markedly coneavo-convex.,
fin two specimens (2 per cont) the form of the border was unclassifiable.

The data obtained in this particular on the Munsee and other
Indian groups, as well as on a large series of whites, are given in the
next table. It is very evident that racial and tribal differences of
some importance exist in the shape of the border. Among the whites
its most common form is type 2, or moderate to medium oblique,
pronounced obliquity being infrequent; types 4 and 5 occur but
rarely. In the Munsee there 1s a curious but doubtless local preva-
lence of the semilunar type 5, the next most frequent form being
that of pronounced obliquity; and one-fourth of the cases show the
saddle form or an approach to it. Among other Indians the con-
ditions differ. The ecliff-dwellers of southern Utah ecome, on the
whole, near to the whites; among the Mexican Indians low borders
prevail, while among the Northwest Coast tribes we find the oppo-
site condition—high borders, with a relative frequency of the angu-
lar or saddle-shaped type (4 or near 4). It is an interesting fact that
the last named form (4) is frequent and often highly developed in
the Eskimo, :

The question oceurs as to how the form of the superiorborder differs
in the two sexes and on the two sides, and the next table throws
some light on these problems. It will be observed that among the
Indians the differences between the males and the females are not
striking, though there is a tendency toward greater obliquity of the
border in the males. Among the whites, types 1 and 4 are more
common in the females than in the males; type 2 oceurs about the
same number of times in the two sexes, while types 3 and 5 are more
frequent in the males.
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LX1I. FORM OF THE SUFERIOR BORDER IN MUNSEE AND OTHER INDIAN SCAPULE
ACCORDING TO BEX AND BIDE

—_ - L R L W EEE Ll Sl 2.2 -

Types
Bpeci- |__ AF0a2 LOATS
Bex and side sl - s
| | 2 g 4 24 | 34 5
Peret. | Peret, | Peret, | Perel. | Perct. | Perel. | Percl.
Males (bothsides).................. (81) | 1.9 24.5| 333 5o a6 3.6 Tl
Females (both sides) .. .......o..... | (1100} 20 35. 5 218 5.5 4.5 7.3 &5
Right (both sexes)... ............ (104} 15.3 | a83.8| 221 87 58 I 6, 7 1.8
Left (both saxes) ..o onniviinnas {007 1.4 37.8 31.1 2.2 2.2 4.5 .8

= e

As to the two sides, we find that a slightly lesser tendency to
marked obliquity of the border exists in the left than in the right
scapula; while the bone of the right side shows greater frequency of
the angular or deep saddle-shaped (type 4 or near 4).

Seapular noteh.—The noteh in the seapular border, at the base of
the coracoid, which, as is well known, transmits the suprascapular
nerve, may be absent, shallow, medium deep, or converted into a
complete foramen. Among the 21 scapulie of the Munsee and 431 of
whites, the conditions in this respect, with reference to sex and side,
are as follows:

LXIII. SCAPULAR NOTCH IN THE MUNSEE AND IN WHITES

=

= . Form 5
e Specimens | (Likent) | (shallow) | (medium) | (deep) | (complete
Munsee: er cent Per eent | rer cent Per cend || Fer cend
11 L A e g T CRg e | T L s 67 | 11
Ly ) e e e {12) 8 R e o et
Peruvian Indians:
£ F  FRERE T e S (57 a9 15.8 70,2 [ 1, 1 PSR A
Homals. ue o loseian s o d (37) d. 4 2.3 67.8 N
Whites:
B e (267} 0y 154 57.3 228 3.7
Pamnalm i d, i SRl y {164 3.7 15.2 il 16 1.2
Side '
Mungee: | |
Riphtslde. .. ... .. ..., [ 1% [l R ]| e e ] 20
Lol e s s s {10y 10 [E]] Al
FPeruvian Indians: |
Rightside.....c.c.oci0al () 1 2| oE | iR ORGP
T P D (1) :..r.i 15.9 | 70.5 9SSy
Whites: | | |
Rihtaldn, .. czccnsecnana {215) 23 14 B 3 1% 6 -5 ]
Tooft alde I LEREsi. 3 (2146) 1.4 17. 6 | 56, 5 218 2.R
|

e —

It is plain that while among the whites the medium form of the
notch very largely predominates, among the Munsee this form is
absent, though this is doubtless accidental to some extent at least,
owing to the relatively small number of specimens. The complete
foramen is much more frequent in the Munsee than in the whites.
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As to the sexes, in both the Munsee and the whites there is obsery-
able a predominance of the deeper forms and the complete foramen
among the males, and of the shallower forms and the complete ab-
sence of the noteh in the females.

As to sides, no characteristic differences in the notch appear.

Rins

Owing to careful collection, a large majority of the ribs from the
Munsee cemetery were preserved and are with their respective skele-
tons, thus facilitating their study. Furthermore, we possess nearly
all the bones of the spines, which show the rib facets.

The ribs present are marked throughout by medium and normal
development. Fractures are very rare, there being only two (in one
subject) among the 166 ribs of the males, and but one in 196 ribs of
the females.! This speaks well for the peaceful life of the community.

The number of ribs is normal (24) in every one of the adult males;
among the females, however, there are two interesting anomalies—
namely: In female no. 285,311 there are 25 ribs, the additional one
being well developed, 6.5 em. long, right cervical; this rib approaches
in form the ordinary first rib, while both the latter are unusually long,
being about one-third longer than any of the other female first ribs
in the series. The spinal formula in this case, curiously enough, is
only 7-12-4, the fifth lumbar being attached to the sacrum. The
second anomaly is present in female skeleton no. 285,321, with the
spinal formula of 7-11-5, and consists of the absence of the last pair
of ribs. The congenitally absent dorsal vertebra is the twelfth.

The first rib generally repays special examination, particularly as
to its shape. This shows three main types—(1) the curved; (2) the
mono-angular or pistol-shaped, with a nearly straight neck and
straight body; and (3) the biangular, in which, besides the angle
between the neck and the body, there is another distinet angle in the
body itself, so that the rib appears as if it consisted of three segments.
The relative frequency of these forms the author has reason to believe
will be found to differ in the race and sex, but as a rule it 1s the same
on both sides. In the Munsee the shapes found were as follows:

LXIV. MUNBEE: BHATE OF RIBE

Type Ty pa Typa
BSubjecls 1 or 2 or 3 rllr
T 1 near 2 near 3

Per eent | Per eent | Per ceni
L P o PP TS PG R | { 1y 70 0 )
e e (123 75 1

LOr & in 10000 Among the whites, dissecting-room material, in a total of 16,300 ribs examined, the
author found fractures in the first rib in the proportion of 4 in 1,000; in the second rib, 20 in 1,000; and
in the ribs below the second, 40.3 in 1,000,
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The biangular form, which is fairly frequent in whites, is nearly
absent in the Munsee, the one pair in the males presenting merely an

approach to the form.
SPINE

The entire number of vertebrae of 21 skeletons has been preserved,
thus affording an excellent opportunity for studying the numerical
relations of the bones, as well as other particulars.

The bones are entirely normal, with the exception of the frequent
slightly to moderately developed marginal exostoses (which, unless
premature or excessive, the author regards more and more as the
usual manifestations of age rather than of disease), and one case of
advanced spondylitis deformans, resulting in fusion of the lower half
of the spine and the sacrum. The bones show moderate to medium
development and are free from gross anomalies.

As to numbers, the cervical vertebrae show but one exeeption to the
normal—namely, in male skeleton no. 285,326, in which only six
vertebrae are present in this region. The locus of the (congenitally)
missing one 1s between the third and the sixth, its exact identity being
difficult to determine. In one of the females (no. 285311) the
seventh eervieal, as already mentioned, gives attachment on the righé
to a well developed cervical rib (pl. 25, a).

The vertebree of the dorsal region are also normal in number in all
eases but one, which has been mentioned in connection with the ribs;
it is no. 285,321, female, and presents a congenital absence of the
twelfth vertebra.

The numbers of the lumbar vertebra show frequent variation. In
two of the ten males and two of the eleven females there are but four
lumbars, while in one female there are six. In detail we find the
following abnormalities:

In male skeleton no. 285,316, the fifth lumbar shows a transitional,
sacral form, though not attached to the sacrum, and 1t also presents
a detachment of the posterior part of its neural arch.

In male no. 285,326, one of the lumbar vertebrae between the second
and fifth is absent congenitally.

In female no. 285,310, one of the lumbar vertebrae is missing eon-
cenitally; the last lumbar in this case is in form like the fifth; the
upper segment of the sacrum is somewhat lumbar-like, but the bone
possesses only five segments and a normal curvature.

In female no. 285,311, with four lumbar vertebra, the fifth, some-
what modified, is attached to the sacrum (pl. 27).

In female no. 285,326, where we have six lumbar vertebrse, the last,
like the lowest lumbar in male no. 285,316, shows a separation of the
posterior portion of the neural arch.

In male no. 285,308, the twelfth dorsal and the first lumbar show
complete and evidently early non-pathological fusion.
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SACRUM
GENERAL OBEERVATIONS AND MEASUREMENTS

The total number of serviceable specimens of sacra is 17, only 13
of which, however (six males and seven females), are five-segment,
bones and sufficiently well preserved to afford the necessary measure-
ments. The results show that, as usual, the male sacrum, while in
breadth nearly equal to that of the female, is perceptibly higher,
in consequence of which the sacral index, or percental relation of
breadth to height, is lower in the males. '

A comparison of the Munsee sacra with those of other Indians and
United States whites shows marked agreement both in size and in the
relative proportions of the bone in the males, but less in the females.
As will be seen by the next table, the Munsee female sacrum is some-
what lower than that of any of the other series.!

LXV. MUNSEE SACRUM: DIMENSIONS

Males | Females
Number Breadth,| Index | Number | Breadih, Index
of speci- | Height* | maxi- | B % 100 of speci= | Height | maxi- | B x 10
mens TN "H | mens o | H
e, o, em, cn.
Average............ .. (6) 10.7 16| 1082 (7) 9.9 11.7 L
Average (including
damaged speci-
T | P e B 3.0 EPL L | R T e et IR | e 1 1 ) R Tt
Minimum {including
damaged  speci-
mens).............. Al eel wal| wes (11) 8.9 01 e
Maximum (including
damaged specd-
TIBARY. o o et All 1.5 20| 141 (11 10.7 12.8 St

— e —

* Sacra of five segments only included; height measured with slidir T eompass, points of instrument
applied to middle of promontory and to middle of anterior inferior b. - _rof V sacral veriehra,

Emmons, who a few years ago, with the writer's assistance, con-
ducted an examination of 217 Indian female pelves? obtained as a
total average of his specimens (which however include also sacra of
more than five segments), for the height 10 em., breadth 11.5 cImn.,
and index 115.8—figures which stand in close accord with the above.
In the Negro race and in the Australians the sacrum, as is well
known, is relatively narrower; and in much larger degree this is also
the case in the anthropoid apes. The relatively broad and short
\sacrum of the whites and the Indians may therefore be regarded as a
feature of an advanced evolutionary character.

—=

' The sacra from the Arkansas and Louisiana mounds, of which a small series was reported proviously
I'by the writer ( Remains from Arkansas and Louisiana, op, cit.), appeared unosually high; in the much
Harger series here presented, however, they are ssen to form no exception in this respect to those of ofher
[Indians,

*A.B. Emmons, A Study of the Variations in the Females Pelvis, Based on Observations made on 271
Specimens of the American Indian Squaw, Riometrika, IX, 1913, pp. 34-57.

17135°—Bull. 62—16——¢g
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LAVI. BACRUM: COMPARATIVE DATA

| Males I Females
Paople Numhber | Numhber
of apeel- | Height | Breadth | Index | of speci- | Height | Breadth | Index
mens ® | | niens ]
| L R B - cim. em.
| S N B () 10.7 | 11. & 10, 2 (7} e 11.7 TIR. 5
Arkansas and Louisiana '
e . e i (15} 10, 95 i_ 12.2 111, & (2 10.2 11. 96 117. 2
Bouthern Utah elil- |
dwellers......... R (X2} 10. 8 | 11.55 | 1060 (10} 10,1 11. 33 122
Southwest and Mexico. .. {15} 1, 7 11,36 | 106.2 (15} 10.4 11.5 110 &
United States whites ’
{various nationalities)t. 1 (56) 10.62 | 1167 | 100.9 (25) 10.18 11. 75 115. 4

* Five-segment sacra only.
T There were two separate series which gave remarkably similar resulis:
(e} Males: (26) I1. 1006, B.11.7, Imd. 115; females: (12) H. 10.2, B. 1173, Ind. 115,
(%) Males: (30) T0. 10.63, B. 11.64, Ind. 115.8; fomales: (13) I1. 10.16, B. 11.77, Ind. 115.5,
1 Forty-six additional five-segment adult sacra, both sexes together, gave the writer—height 1004, breadth
11.76, index 113,

SEGMENTS

Among the eight male Munsee sacra in which determination of the
number of segments is feasible, six show five and two show six ver-
tebra, while among the 12 female bones there are 10 with five and
two with six segments. We have thus four six-segmented sacra
in 20, or 20 per cent. Emmons, in 217 female Indian pelves,
found six segments in 19.8 per cent of the cases.

Among additional specimens examined by the writer, in 53 sacra
of the southern Utah cliff-dwellers, five vertebra were present in
37, or 70 per cent; six in 15, or 28 per cent; and seven in one, or
2 per cent. Of 42 sacra of Southwestern and Mexican Indians, 31,
or 74 per cent, showed five; 10, or 24 per cent, six; and one, or 2 per
cent, seven segments.  As to whites, among 503 sacra of miscellaneous
Americans of both sexes, five segments were present in only 66.4
per cent of the bones; six segments in 31 per cent; seven segments in
2 per cent, and eight in 0.4 per cent, while the whole coccyx was
attached, non-pathologically, in one instance. The frequency of more
than five vertebrse in the sacrum is therefore slightly to decidedly
less in probably all the tribes of Indians than in the United States
whites.

CURVATURE

The eurvature of the sacrum in the Munsee can be deseribed in 18
of the 20 specimens as medium, while in two (one male and one
female) it is submedium. This agrees closely with the author's
observations on this feature in other Indians. In the United States
whites the proportion of regular and medium forms is smaller, while
not infrequently there exists in the sacrum of whites a pronounced
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FEMALE MUNSEE SACRUM SHOWING UNILATERAL ARTICULATION
WITH THE LAST FIFTH LUMBAR
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curvature, which is very rare in the Indian. Among 115 Indian
sacra from Arkansas, Louisiana, the Southwest, and Mexico, the
writer found moderate or medium curvature in 75, or 65 per cent;
submedium to slight in 24, or 21 per cent; and pronounced (though
never excessively) in 16, or 14 per cent. Among the 217 specimens
examined by Emmons, moderate or medium curvature was present
in 148, or a little more than 67 per cent, i submedium in 52, or 24 per
cent; and pronounced in 18, or 8 per cent.

The curve of the sacrum begins in the Munsee (and the same is
true of other Indians) in a majority of cases with the first or upper-
most segment, but in numerous instances with the second vertebra.
More in detail, among the 20 Munsee sacra, in 13, or 65 per cent,
the curve began with the first; in six, or 30 per cent, with the second ;
and in one, or 5 per cent of the cases, with the third vertebra.
Among 113 sacra of both sexes from Arkansas, Louisiana, the South-
west, and Mexico, examined by the writer, the curve began in 52,
or 46 per cent of the cases, with the first; in 42, or 37 per cent, with
the second; in 14, or 12 per cent, with the third; and in five, or 4
per cent, with the fourth vertebra. In the female series studied by
Emmons, the curve began in 41.5 per cent of the cases with the first;
n 27 per cent with the second; in 22.5 per cent with the third; in
7.4 per cent with the fourth; and in 1.8 per cent with the fifth seg-
ment. Among whites, in 224 sacra of five segments examined hy
the writer, the curve began with the first vertebra in 87 per cent:
with the second in 5.4 per cent; and with the third in 7.6 per cent of
the cases. It is therefore evident that the anterior curve of the
sacrum begins more frequently higher up in the whites than in the
Indians. This peculiarity is probably connected with a somewhat
greater curvature, even on the average, in the sacrum of whites,

Ossa INNOMINATA AND PrLvIs
THE OSSA INNOMINATA

The total number of adult innominate bones of the Munsee, avail-
able for examination and measurement, is 37, and in general the
bones are remarkable for their regular development, with complete free-
dom from pathological conditions and f rom the more important anom-
alies. They are also of medium dimensions and weight throughout.

The measurements of the bones show that in the paired specimens,
in both sexes, they are of nearly the same dimensions on the two
sides. The male bones exceed those of the female in both height
and breadth, and especially in the former, but relativel ¥ to its height
the female innominate is broader than that of the male, as a result

of which the innominate height-breadth index is higher in the
females,



a4 BUREAU OF AMERICAN ETHNOLOGY [ BULL. 62

LXVII, MUNSEE: INNOMINATE BONES

MALES
|I Right 1 Left
ERORE I S P e
|2 " A g g | 8 |%
£|E% | 2|82 | 8 |% g5 | 5|88 | 8|5
L HE: e = o _2",_ — L] ot = L =
s |83s| 5 |aws| P |E%le| B | @ | ® |=32| ¢ |EE.
2 =5 | 2 |25 | 2 (B2 | B | =2 2 |%g | & |83
s (82 | 1f8 |5 (B9 |3 |93 |§|F
7 | = z |=8 = |8 w | = v |=E 7 |E
Average: cim. ' e, ent, cm.
Pairs...| (5)| 2| (| 1.8| 5| T3 ()| 22| | 16| | T2
Al | 2.z w| 56| @| med ®| 23| | 188]..... Lgyert
Minimum..| ()| 20.8| (8| 151| ()] 77| (6)| 208| @] 152)|...... | 70.7
Maximum..| (7) 2'2.25 {6 16, 2 By | Ta.l () .8 {5) i ey T 5
FEMALES
Amg.u: | i
|'=u'r.~:__,| ()| 201 (53| 1498| (s Mol (| 201 | 10 | (B 75.1
Adl....} f1y| 201 | ¢8| 152 (%) | 5.9 (3| 20 (o | 24.75 | (10| 745
Minimum

{all}......| (11)| 18&&| (8} 13.6 (8) | 72 (133 185 (o) | 13.5 | ()| 60.5
Maximum
{all)...... (11) 0.7 (8) | 16 (%) | 78.9 (13) 2.8 (o) | 158 (10} 78

Comparative data on the innominate bones are given in the next
table. The Arkansas and Louisiana specimens, as well as those of
other Indians, agree closely with those of the Munsee. The innomi-
nate of the whites, on the other hand, is both higker and especially
broader, hence it shows a higher index in both sexes. Emmons,
from his 217 Indian female pelves, obtained as an average height
of the innominate 19.3 e¢m., and as the breadth 14.5 cm., with a
mean index of 74.8. These results agree closely with those of the
writer and strengthen the evidence that the innominate bones in the
Indians average somewhat smaller in both dimensions, and are also
somewhat narrower relatively than those in the whites.

LXVIII, COMPARISON OF THE MUNSEE 023A INNOMINATA WITH THOSE OF OTHER
INDIANS AND OF WHITES

MALES
| Right Loft
-
. Height Height
S | Speci- | maxi- | Breadth | Tonomi- | maxi- | Breadth | Innomi-
mens mum maxi- nate mum maxi- ke

| (pairs) | (ischio- T index | (lsehio- mum indax

| iliac) iline)

| iR, cim. cin. e,
L0110 R R (16) 2.3 15. 6 a4 21.2 15,6 7.2
Arkansasand Louisiang...... ... | {13) 2.2 154 T 2.3 15, 35 V2.1
Eouthern Utah cliff-dwellers. . . | (20 20, 5 15,0 .2 20, 5 15 3.3
Southwest and Mexieo. ... ... (1) 0.7 152 e 0.7 152 FE )
United States whites ... _...... (32) 22,03 16, 43 .6 n1 16, 47 .45

—
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LXVIIL. COMPARISON OF THE MUNSEE OSSA INNOMINATA WITH THOSE OF OTHER
INDIANS AND OF OTHER WHITES—Continued

FEMALES
Right Left
3 | Heig | Heignt
" oight e .
eI Speei- | maxi- | Breadth | Innomi- | maxi- | Breadth | Innomi-
1Mens R R I maxi- nate NI maxi- nate
(pairs) | {ischio- | mum imdex | (ischio- | flium index
iline) iline)
ent, em. cm, - | e
LRy AR e e {11} 20,1 14. 95 b 2,1 14.9 5.1
Arkansas and Logpisiana. .. ..... (8} 19. 8 15 T5.7 14, 95 15.1 i
Southern Utaheliff-dwellers . . .. (7) 19 14.3 T4 1 14.2 74,6
Bouthwest and Mexico......_... (12) 18.1 146 T G 19.2 14.75 Th. 8
United States whites ........... {20 .2 15,73 7.9 0.1 15.7 . |
THE PELVIS AS A WIOLE

The Munsee pelves available for measurement comprise those of
six males and ten females. They are free from all deformation, and
present the usual sexual characteristics with regard to massiveness,
the flare of the ilia, the subpubic angle, and the width of the great
sciatic notch.

The articulated pelves, with a slight space left for the pubic carti-
lage, gave measurements shown in the table below. The male pelvis,
it is seen, is somewhat larger than the female in both of its mean
external dimensions, and is also somewhat higher relatively, as a
result of which it shows a higher height-breadth index.

LXIX. MUNSEE: PELVIS AS A WHOLE
MALE
Buperior Strait
Mean
height of | Breadth | po,
B 0ssa innom- "ﬁ”l;e"f:']gl index* | Breadth DL";_.T:T":_'"'"Brjm index
TR Imu:::g;um posterior h_x_ﬂ
(b} B
i_ e, . e, CN.
LB T | L] 2.2 . 7 TE. O 12.1 10,6 R7. R
Minimum,......... () 20, 8 24,4 76. 6 1L 6 9.6 78.7
Maximum. ... .. ({3 21.5 =2 5 B 128 11.2 8.3
FEMALE
AVOIOER. .cceemaaan l ) 1995 25.9 T7.0 13.0 11.0 84.5
Minimum..........| (10) 18,5 24.1 73.3 12.3 9.4 70,7
Maximum. ......... | (10 0, 7 R s, 4 13.8 12,5 04, 4

* Mean height of innominate bones % 100
maximum breadth of pelvis

T Promontory of sacrum (o nearest point on the inner lip of pubic bones.
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The pelvic cavity at the superior strait or brim is more spacious,
both antero-posteriorly and laterally, in the Munsee female than in
the male, and it is also somewhat broader relatively to its depth, as a
result of which it gives a somewhat lower depth-breadth index.

On comparison with the pelves of the mound-building Indians of
the Arkansas and Louisiana mounds, those of the Southwest and
Mexico, and those of United States whites, it is seen that the Munsee
pelvis, as a whole, is of moderate dimensions, especially in its breadth,
which is slightly smaller than that in any of the other groups in the
males and in most of the females. Because of this fact, the height-
breadth index of the pelvis in the Munsee is relatively high—higher
than that of any of the other Indians. Tt is exceeded in this respect
only by the pelvis of the white males.

An even more marked peculiarity of the Munsee pelvis applies to
itsinlet or brim.  As will be seen by a glance at the figures, this is rela-
tively narrow and deep in both sexes; the lateral diameter, with a
single minor exception, is the lowest, and the diameter antero-posterior
the highest of all the groups. As a result of this condition, the brim
index of the Munsee in both males and females is exeeptionally high.

LXX. COMPARISON OF THE MUNSEE PELVIS WITH THAT OF OTHER INDIANS AND
OF WHITES

MALES
I Greatest 1
Speci- Mean I:r::ﬁl-ﬁgol Diameter Dnﬂﬂﬁff
A height of pelvis Palvie lateral Brim
Rrpup MENS | gssnin- | (between | index | maximum | Posterior |G ey
(pairs) | yominata | outer lips of brim | Maximum
! of crests)* of brim
| e
cim. cm. cm. cHi.
MUREAA. . . . oocacnunnnnas (6] 21.2 26,7 5.9 121 10, & KT &
Arkansazand Lonisiana {23) 21, 55 251 T 13 10, 4 TO.8
Southern Utalh eliff-
dwallers. oo i {23} 200, 4 i, 8BS T 124 10 &0, 6
Southwest and Mexico. | ° (15) 200, i .5} T, 2 12.3 9.7 TRT
United States whites...| (32) | 22, 06 27.1 | sl.4 2T 9, 64 5.0
FEMALES
(b PR (1) 19. 95 259 7.0 13 11 85
Arkansas and Louisiana (12} 19. 7 20, 8 5.5 13. 33 10. T4 814
Southern  Utah  elif-
dwellers. ... ..ccoovc.- (7} 18, 05 25.4 7.5 13.1 10,1 7.4
Southwest and Mexico. . {12) 19, 15 25.7 7.4 129 10. 75 £.1
United States whites. .. (20) a0, 16 27.04 7.5 13. 35 10. 7% B 4
1

#The pelvis being held in articolation.

The brim index in general shows unexpected irregularity from
group to group and between the two sexes. In the Munsee and the
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southern Utah eliff-dwellers it is higher in the males; in the other
Indians and in the whites it is higher in the females; and the range
of its groupal as well as individual variation is considerable. As all
the specimens were measured by the author with the same instru-
ments, by the same method, and with equal care, the differences can
not be attributed to error, hence the only reasonable econclusion is
that even under normal conditions (for these series contain no
deformed or pathological pelves) the absolute as well as the relative
dimensions of the superior strait are capable of not a little fluctua-
tion, attributable, it seems, in some measure at least, to an early
unequal development of the soft parts both within and without the
pelvie cavity.

In order to satisfy himself further on this point, the writer extracted
a number of the larger series of pelvic measurements from Emmons’s
data, and from the next table it will be seen that, although they
relate to females only, the groupal variation is also marked. Yet
these differences among the Indians rarely if ever fall below what
may be considered normal limits, or such a limit as would in the
female still permit of safe c¢hildbirth under other normal conditions.
They are therefore what may be called infunctional or transfunctional
fluctuations.

LXXI. FEMALE INDIAN PELVIS: SUPERIOR STRAIT*

Digmeter |
Grroup Hp-e-rlme:m] Fuu:%gmr | l}g‘ég;ﬂrr Index
Ci. EiR.

R G RN CORRD. 2t i - dnt AR AR (21} 12,00 | m, 7 82,30
O AL T SN N TN B O T L R, T {163y 13.2 10, 56 i)
L e e L T i e e e (12) 13, i3 i, 9= 5. 26
L R e A A e n R L e L e e (6) 13. 32 T, 95 8201
3L SR S L R e B s e (8)- I:i.uﬂj 100, 6 81.42
o[ B i Pl L T T (1) 13.26 | 1, 43 7865
T ST A SR o L £ PR (57) 287 | 9,52 74,01
L1 T L B ety lm e o e e e ol ot (15} 12.71 | 10,93 85,55
13710 T . R P, SRR AT L R T (13) 12.71 lin. 12 79, 58

* Emmaons's serbes.
SaorT AxD Orner Boxes
PATELLA

The patella, the largest of the sesamoid bones, offers three dimensions
formeasurements, namely, the maximum height, the maximum breadth,
and the maximum thickness; and the mean of these diameters, the
patellar module, is a convenient unit for comparing the size of the bone.

The 30 patelle present in the Munsee collection give proportions
which are tabulated below. The male bone is perceptibly larger in
all dimensions than the female. There are but small differences as
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to side, and they are probably due in a measure, if not entirely, to
the small number of specimens. The mean diameter or module is
practically the same on both sides in both the male and the female.
The breadth-height index averages slichtly over 100 and offers noth-
ing definitely distinctive either as to sex or to side. It varies in males
from 91.7 to 107.4, in the females from 93.8 to 107.9.

LXXI1I. MUNBEE: PATELLE

MALES
| 3 i 4 Right X 2S5
¥ Thick-
Num-= Héhtif' Num- Hmﬂ}‘_h" Num- ness, Num- Bl';:ﬂ":}:':"
ber i ber mum ber maxi- ler Inilx
I
A ; e, cim. cil,
bl o2 ) 45 | ) 46 | @ 211 | W) 102. 8
]J\ﬂir TR N I R ) (ﬁ} 4.il {E) ‘i.ﬁ? {E‘} z-m (’E‘} lm.-ﬁ
.ﬁl! ---------------------- {'i} ". E {ﬁ) 4. .; {B‘j 1.95 [E‘] g:. H-
Minimum (all). ..c..coocaenns (6) 1.8 () i.8 (6) 2.3 (6) 105.9
Maximum (all).. ... coucoacas
Left
Average: [ T
Palrs oo oo e o] Gl 4.6 (1) 4.56 | (1) 21 {4) 98.9
7N | e R 8 ) 4.36 | (11) 1.38 | (12) 204 | (10) 100, 5
Minimuam (all). .....ccavaaea] (10} 1 (11} 3.9 (12) L8 | (10) 91.7
Maximum(all}).....ceneeeenn. {10} 1.8 (1) 1.7 (12) 225 | (10) 107. 4
FEMALES
Right
Thick- '
Num- ljl:;%chﬁ' Num- Bﬁ:}!l’ Num- nmf_ Num- Emtf'
ber mum bser s Tver :11_:.]?13:“ ber g
Average: . ., Tt il
PRIrE - s b i s () 3.93 (a) 4.02 ( (8) L.73 (5} w023
£ Y litie, et e BRR ) (T 3,08 | (@) 3.07 | (1) 1.75 | (9% 100, 4
Minimum (all). ... ....cou.s. (1)) 3.7 (1) 3.7 {11} 1.5 (9) 93. 8
Maximumiall), oo .oonennne.. (1)) 4.1 () 4.3 | () 1.9 () 107. 9
Lelt
Average: - |
T e Sl 4 (6) 3.98 | -(5) 4. 05 (8) 1.78 | (&) 103. 1
! | el et b | (8) 3.95| (5 05| (8) .76 | (5) 108. 1
Minimuom ¢ally...........| () 3.8 (4] 3. 85 (8} 1.5 (5 0, 2
Maximum (all) .......... [ (A) 1,05 (5] 1.1 (8) 1. 95 (5} 107, 0

Module (mean diameter)—Males: right, 3.74; left, 3.75; females: right, 5.23; leli, 5.25,

A comparison of the Munsee patella with that of whites shows
that the latter is slightly larger in both sexes and on both sides; its
relative proportions, however, are very much the same, except that
the bone in white males on both sides appears to be relatively
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slightly higher than in the females, which, while also true of the
Munsee on the right side, does not hold true for the left.

LXXIIL PATELLE: MUNSEE AND WHITES
MALES
e ; .
Right ; Left
: Speci- —_— —_— . e
iroup mens Dreadth- Breadth-
(pairs) | Freignt| Breadtn | THCK- | T ight | s

E pht | Height Breadth hisight

2 mess - | indax | ned | index
e — — | ——— e — S

(i [/ 18 . CiR. Cmn, Cil. e,

Munses.....ccveeeu.. (=) 4.5 4.6 211 102, 8 4.6 4, 55 21 =, 0
United States whites.| *(200) | 4,56 | 215 07| 4.5 .66 | 217 103, 2

Module (mean diameter)—Males: Munszes, right, 3.74; left, 3.75; whites, right, 3.78; left, .78,

FEMALES
Mymsoo. ......oveaes (4 LY 3, 05 4.02 1.73 102 3 3 0 4,105 1. 7 1061
United States whites. ] ®{100) 4. (k2 408 1.9 100, 2 307 4. 08 L9 102, 7

Modyle—Females: Munsee, vight, 3.23; left, 3.25; whites, right, 3.32; left, 3.32,
¥ Males: 100 right, 100 left; females: 50 right, 50 left patellae.

The Munsee patella, while in general slightly smaller than that of
the whites, will be seen from the comparative data in the accompany-
ing table to average somewhat larger than that of other Indians avail-
able for comparison. The larger size in all dimensions of the white
man's patella than that of the Indian is doubtless due to the greater
muscularity of the white subjects from which the bones were derived
and who belonged almost exclusively to the Jaboring classes.

Of the 30 Munsee patelle, 15 show a moderate to well developed
semilunar notch in the lateral border of the bone, for the vastus
lateralis (pl.28,b). The patelle of female skeleton no. 285,311 are de-
cidedly oblique, especially that on the left side; and the patellee of
female no. 285321 show each an exceptionally long apex.

LXXIV, THE MODULE OR MEAN DIAMETER OF THE PATELLA IN THE MUNSEE
AND OTHER GROUFPS

. Mala Female

ﬂh’:lu[ | T I ] I =T —

: Fight Laft Kight Left

C, &, 2m, e,
WIOEEI: - .o i i P R L8 K | 3. 75 3.8 3.25
Arkansazand Lomlslans. ... .. ... o it e e | 354 4, 50 317 417

Bouthern Utah ellff-dwellers. .........o.ooirerarnnnnnnns 4. 6l a4, 08 3 3
Bonthwest and Maxito. ..o ves doiiiinarannnss | 3. 40 1T RS EE [T
Uﬂil!dhl&leS“hlms| 375 3, 78 3.2 3.32
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BONES OF THE HAND

While the total number of bones of the hands in the Munsee ma-
terial aggregate nearly 700, there are very few complete sets. Tt
is nevertheless possible to ascertain that in general the hand of the
Munsee was of moderate to medium development, and remarkedly
normal in conformation. Among the females, some of the bones are
quite small. The only anomaly worthy of mention is the presence
of rudimentary hamuli on both uneciforms in one of the male subjects
(no. 285,308).

The proportional length of the hand can be judged from the
measurements of the first metacarpal, and from the relation of this
length to that of the humerus on the same side. The following table
gives these dimensions. Tt is seen that the length of the first meta-
carpal in the male exceeds somewhat that of the female, and also
that the length of the right bone exceeds slightly that of the left.
The metacarpo-humeral index is somewhat higher on the right in
the males, indicating a somewhat greater length of the hand on the
right side in that sex. In the females the small number of speci-
mens makes the result in this respect uncertain.

LEXXV. MUNSEE: FIRST METACARPAL

MALES
|
Right | Left
*J.llmum
i Number of| Length, g ke Number of Lerilgth, Fumasl
| specimens | Maximom ITL{'KH specimens | MAXImMUm inideo
H
et s |
| |
Average: o, i e,
AT e O e o ) 4.6 145 (i) 4.5 4.1
Total presont. .....cccvvnas (8) 4.7 4.5 | {3} 4.5 .1
Minimum (total present)... ... (%) 1.2 12,9 | (5 1.25 12,9
Maximum (total present). .. .. (8) Al 16.2 || (3] 1.8 15
FEMALES
f 3 |
Avarage: i
P i e | (5) 4.3 14 | {3) 43 14.3
Total presont, . .......cc... (8] 4 14.3 {7 4.2 13.9
Minimum {total present). ... (8) 3.0 13.2 | (7} 3. 75 12. 8
Maximuom (total present). . ... (8} | 1.8 15.3 ! (7} 1.5 15. 8

* Maximum length of first metacarpal X100

~ Maximum length of humerns,

A comparison of the first metacarpal in the Munsee and in the
United States whites shows that this bone in the Munsee on both
sides (and in both sexes) is somewhat shorter, indicating a smaller
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@ PATELLA OF FEMALE MUNSEE SKELETOMN NO. 285,311, U.S.N.M.,
SHOWING MARKED OEBLIQUITY

b PATELLA OF FEMALE MUNSEE SKELETON NO. 285,309, U.S.N.M.,
SHOWING PRONQUNCED VASTUS NOTCH

¢ INTERNAL CUNEIFORM OF MALE MUNSEE SKELETON NO. 285,301,

U.S.N.M., SHOWING EACH A DOUBLE METATARSAL FACET

d PAIR OF FEMALE MUMSEE SCAPHOIDS SHOWING UNUSUAL BROAD

TALUS FACET AMD PECULIAR TUBEROSITY
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hand. This is also apparent in the metacarpo-humeral index, which
on both sides in the whites is higher than in the Munsee. The abso-
lute and relative smallness of the Indian hand, particularly in the
males and on the right side, is doubtless due to its lesser use.

LXXVI. FIRST METACARPAL IN MUNSEE AND IN WHITES

—_— e —_— —-— - - o

| = — S
Metararpo- | Metacarpo-
Length gy .| Length,
Boih saxes Bpecimens e humeral | Specimens humeral
maximunm index maximum St
e, ' e,
TN S S L (16) 1,55 14.4 (12) 4,35 14.0
United States whites. . ........ (M) 4,10 14.9 (65) | 4,43 14.3

BONES OF THE FEET

Owing to their larger size and greater differentiation, a number of
the bones of the feet, particularly of the tarsus, yield material for
measurement and special observation, and have received rather
extended attention by anatomists and anthropoelogists,! but as yet
there is no perfect uniformity in the methods of measurement or of
deseription. The writer's object in selecting his measurements and
points for deseription was to employ only those that appear to be
the most sensible and significant, the most readily standardized, and
involving no details, save in cases that may be of special importance.

First Metatarsal

As the first metacarpal serves in a measure as an index of the
size of the hand, so the first metatarsal gives an indication of that
of the foot. The proportional length of the foot can further be
judged from the percental relation of the first metatarsal to the
femur. The relation between the size of the feet and that of the
hands is expressed by the pollex-hallux index, or percental relation
between the first metacarpal and the first metatarsal,

There are in all 36 first metatarsals among the Munsee bones, the
measurements and relations of which are given in the above table.
It will be seen that the length of the bone is, on the average, greater
in the males than in the females, but it does not differ perceptibly on
the two sides of the body in either sex.

The hallux-femur index is practically equal on the two sides
(differing only in centesimals), and is larger in the males than in
the females, showing that the foot of the Munsee male was not
only somewhat larger than that of the female, but was also lareer

! 8. P. Lazarus, Zur Morphologie des Fulsskelettes, Morphol, Jakrh,, XX1v, H. 1, repr., 8%, Leipzig, 1396;
W. Phitzner, Beitriige zur Kenntniss des mensehlichen Extremititenskelets, Morphol, Arbeiten, 1, H, 1,
Jena, 1881; Th. Volkev, Variations squelettiques du pied chez les primates of dans les races humaines; Thése
doctorale de la Faculté des Sciences, Paris, 1905; Chas. Fraipont, L' Astregale de Uhomme Moustérien, ole,,
8%, Bruxelles, 1012; M, Reicher, Ecilrag 2ur Anthropologie des Caleanens, A rehiv fir A nthropologie, N, F.,
xu, IL 2, 1913; 8. Poniatswski, Badania Antropelogiczne nad Késcia Skokowa { Anthropological Studies
of the Talus), Prace Towarzyatwn Naukowego Warszawskiego, 1913,
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in that sex in relation to the length of the femur and the stature.
This relative excess of the foot is more marked than was that of
the hand, and in all probability is a result of greater funetional
activity, the male Indians being exeessive walkers and runners.

A comparison of the first metatarsal in the Munsee and in the United
States whites shows that in the latter, in both sexes, the bone is
longer, indicating, on the average, a longer foot. The difference is
especially marked on the left side and is probably both raecial and
functional.

As a result of the greater length of the bone in the United States
whites, whose average stature is very nearly that of the Munsee,
we find that their hallux-femur index is decidedly higher than that
of the Munsee, especially on the left side. The white man’s foot is
therefore not only longer ahsolutely, but also relatively as compared
with the femur and, indirectly, the stature.

The foot of the whites is also somewhat longer relatively to the
hand, than that of the Munsee, and especially on the left side, which
gives us a lower pollex-hallux index for the whites.

LXXVII. MUNSEE: FIRST METATARSAL

MALES
Right Lelt
2 | PR E i1 e
=]} =
g |8 g .4 2 £ E
8|83 B N EAN
= | 4 . =4 1 &| 4 £ | £ |8
T | B =] = -] E E = = = = = %:
[ - ; - B E = | e
TIRIE| 8 (208 (2] F|2]8 0|38
i =
7 | i ] e e i e % E; 0 A -
|
Average: e, e,
Pairs.........| (6)] B8.5] (4} 70.4 | (5) 14.7 {6 6.5 (4) 69.2 &) 147
Total present.| (11) | 6.5 | (8) T4 (W) 14.5 (8 a8 | () 80.2 | (M 14.2
Minimum (total
present). ....... (1) | 6.1 (&) 65.1 | (1) 13.3! (&) 3 () Ghd | (M 12,9
Maximuom (total
present)........| (11} | 6.8 | (8) T 6 | (M) 15.1 (5] .1 1 (4} 7L 1 (7} 152
i |
FEMALES
Avernge: i
Palrss ;oo (T | Bl (1) 73.2 | (6) 14.2 (7) G.0 (4) 78.9 | (6) 4.2
Total present.| (8) | 5,97 [ (7) 7221 (D 14.1 (9} hOL | (6) 4| (T 14.1
Minimum (iloial _
present)........] (8)] 5.5 {7} 70.91 (D) 18. 5 (93 hdd | (6) iy {7 13. 5
Maximum (tolal i
prosent,........|] (8| 845 (7) A (D 15.1 [LH] 04 (3] 4| (D 15.2

*Maximum Jength of first metacarpal X 100
Maximum lemgth of first metatarsal,

t Maximum length of first mefatarsal X100
Bicondylar length of [emur,
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WHITES
Right Left
Both sexes . | Length, | Hallux- | Tollex- . | Lemgth, | Hallux- | Pollex-
SI“"_' :I'ME{"I | temur hallux Speci- maxi- frmur hallux
mens | pom | oindex | index | ™™ | mum index | index
4 |
cnt. £ |
AR - & . 8af o Ll (19 5.3 14.3 T2.3 (17 6.2 14. 15 7L.1
Umited States white=*¥_,_, (51} .G 15.3 1.1 (33 1 0.7 15. 5 6. 1

# The indexes in whites are close approximations,

(s Caleis

Being the largest bone of the tarsus, and the most important
functionally, the os caleis, or caleaneus, seems to deserve closer
attention by anthropologists than it usually receives.

The bone presents three different and fairly easily ascertainable
dimensions: (1) the greatest length of the whole bone; (2) the
minimum breadth or thickness of the body; and (3) the height of
the body at its greatest constriction. It further offers several inter-
esting points for visual observation.

The total number of calcanei in the Munsee material is 51, which
gives a fair male and female series. The following table shows the
measurements on 40 of those that are paired and hence most suit-
able for comparison.

LXXIX., MUNSEE BONES: 08 CALCIS
MALES
Specimens | Length rﬁfﬂlth' Height of | Breadth- | Breadth-
e i um - length height
(pairs) | maximum | ‘orpoq0w | body index index
ot # EAP
| o, cht, cim,
SRR (L | O W R KR
; 72 4.07 3357 G5, 9
S thitiam | 10 7.7 25 a.7 30.1 [N
g e Sk .l 10 7.5 2. 45 3.8 2.1 62.2
Maximom. . ....... . { M b § %b ar.7 7.5
1N B.5 3 465 a7.3 e
FEMALES

Average. . | i [1] 7.5 2.4 3.6 32.0 i, 4
Nl 12 73 238 3.6 33.1 6, 4
Tk 10 | e e 10 6.7 2 e .3 0.6

12 (1) 1. 95 A4 /T a9
SR e i 10 "y 2,65 3.8 34.7 716
il 12 7.8 2,65 3.9 34.3 0. 4

* Branches of compas glizsitre appliod to the sides of the bone in the region of minimoum thickness of

the body,

T Maximum height al grestest constriction of body, obiained by moving the bonoe from side Lo side
between the points of the branches of the compas glissidre,



04 BUREAU OF AMERICAN ETHNOLOGY [ B Lt 62

It will be observed that, as is usual with other parts of the skeleton,
the male bone is somewhat larger than the female; also that the
right os caleis averages very slightly larger than the left in length
and breadth, but is equal in both sexes to that of the left side in
height. Redueing the three average measurements to a mean diam-
eter, or module, we obtain for the males on the right, 4.97 em.; on
the left, 4.95 em.; for the females, right, 4.45 em.; left, 4,43 cm.
showing that the difference in the mass of the bones on the two sides
is very small.

The three measurements of the os caleis give rise to two indexes:
one expressing the percental relation between its breadth and length,
the other showing a similar relation between its breadth and height.
The breadth-length index is somewhat higher in the males than in
the females, but in the paired bones does not differ very appreciably on
the two sides. Taking all the bones, as in the next table, we see that
the index in the males predominates slightly over that in the females,
which, judging from the constancy of the condition in the several
series of specimens used for comparison, is probably also the true
condition in the Munsee. It indicates a tendency in the males
toward not only absolutely but also relatively slightly thicker calca-
neus. '

The breadth-height index, like the breadth-length proportion, is
also slightly higher on both sides in the males than in the females,
and in both sexes on the right than on the left side. As the height
is the same on the two sides, this shows exactly the slichtly greater
relative thickness of the bone in the males than in the females, and
on the right than on the left side. The phenomenon is doubtless con-
nected with difference of stress to which the bone is subjeeted in the
two sexes and on the two sides of the body.

The comparative data given in the following table show that, as
with many other bones of the body, the os caleis in the Munsee and in
other Indians in both sexes, and especially in the males, is smaller in
all dimensions than it is in the whites. The relative proportions of
the bone are quite alike in the different racial groups of males, but
differ in an interesting way in the females, in which, among the whites,
the bones show lower indexes than in the other groups. The white
female os caleis is longer and higher, but equal in slenderness to that
of the Indian,
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LXXX., 08 CALCIS: COMPARISON

MALES
wclth, | Height
Number | Length, | Breadth, ’ Breadth-| Breadthe
Group of speci- | maxi- 4 ":'I'IE_';I;]T I'l:.lI:III'III::IT Module le:'lfth height
mens LT body body index index
e Ml | ! : L
| e, . ol £,
T4 BRI ) (20 B 07 .77 1. 1. 76 34.1 7.8
Arkansas amd Lonisiana. .. ... 34 8 .75 3.97 4.0 3.5 fif, 3
Southern Utah cliff-dwellers. . . | (50 7.72 281 4.05 ] a6, 4 6, 4
Sonthwest and Mexico.........| (16 T.55 267 4.01 4,84 34 A, §
United States whites........... ! (55) 833 2,85 | 4, 5.13 3.1 7.7
| | |
FEMALES
Ty S R e B {22y 7.3 2.4 3.6 4,45 326 i, 2
Arkansas and Louisiana........ {123 7.8 2,45 2.5 4,42 33. 7 703
Southern Utah clilf-dwellers. . _ . (30 G, 2 2.43 3.56 4,30 351 8.4
Smmthwest and Mexico......... (13 T.1 2.4 343 4,31 3318 0.1
United States whites. ........ o (30 787 2. 43 3.51 4.71 30,9 63,7

Artieular Facets for Astragalus

As to visual observations on the os caleis, the greatest interest
attaches probably to the number and conformation of the articular
facets for the astragalus. These facets may be two in number, ante-
rior and posterior. But the anterior facet may be divided into two
by a ridge ; or it may be replaced by two facets, anterior and median,
completely separated by a narrow to moderately broad groove or
space; or, finally, in place of the single oblong anterior facet there
may be a small to rudimentary anterior and a medium sized
median facet, separated by a broad and deep notch.

The percental distribution of these facets among the Munsee, the
Arkansas and Louisiana mound Indians, and the United States
whites, is given below. There is a remarkable similarity in the
frequency of occurrence of the two main forms (two and three
facets) in all three groups among the males, but the females show
slight irregularity.

LXXXI. 08 CALCIE: MUNSEE AND COMPARATIVE: ARTICULAR FACETS FOR ASTRAG

ALUS
Male Femala
Group : | e o e T T

Bpeci- Twa Thres Speci- Twa T hirea

mans lacets facet s | mens facets facets

Fer eent | Per cent Per cend | Per cent
T R e R e e RERE R (31) 6 7 19 45 52
Arkansas and Loulsiana. ... ....vveevnnnnnn (39 o 4 a3 aw it
United States whites. ... .....ooovennnnans (55) 25.5 74.5 Ao 40 0
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The agreement above set forth might lead us to suppose that prac-
tically no racial differences are connected with the facets, at least be-
tween the whites and some of the Indians; but this assumption is not
borne out by a detailed study of these characters. The next table
shows the more detailed observations on the number and character
of these facets in the Munsee and in whites, and also with reference to
sex and side. IHere we notice, in the first place, that the frequency
of two facets only is much higher in both groups in the females than
in the males, while three facets are correspondingly more frequent in
the males. But we observe further that the condition of three
facets in which the anterior and median are separated by a wide
noteh is very much more frequent among the whites than among the
Indians.

As to sides, differences between the right and left are irregular; if
we combine the two series of Munsee and whites they almost dis-
appear.

LXXXII, OSCALCISTIN THE MUNSEE AND IN UNITED STATES WHITES: ARTICULAR
FACETS FOR ASTRAGALUS
|
| Thres
Specimens | Two facets antaror rﬁf{ﬁ e “;“:Feﬁ'ﬂd“
sn;mmtpﬂ gonny tween the
“'lrlﬁ.]h-" B anterior
£e twio
Males: Per cent Fer cont Pereent | Percent
B mec vt S R L e e e {31) 25.8 1.4 5.5 19, 4
United Btates whibes. . . ooveeennnnien (55) 25. 5 7.3 2.1 38.2
Females: |
Mbifaad EALLLLRON - 8 DI AN (20) 48.3 10,3 P L,
United States whites. . | {30) & (L 16. 7 n .3
Right:
L e T e e (313 12 [ 42 87
United States whites. ....ccvcvnunnnaas {51) 2.4 157 21 6 33.3
Lelt:
1L T 70  : Cage teeh es MkMEcaob (29} b | b 34.5 103
United States whites. . ..........0.0. (34) 32.4 a9 324 32.4

An additional point of some interest in connection with the cal-
caneus is the development of the peroneal spine. Among the Mun-
see this was found frequently to be very moderate and never pro-
nounced; among the whites, cases with a much more marked devel-
opment of the spine are met with occasionally, especially among the
males.

Astragalus

Next to the caleaneus, the most interesting bone of the tarsus is
the astragalus. The bone exhibits wide and characteristic variations
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w THE RIGHT AND LEFT FIRST METATARSAL OF MUMNSEE SKELE-
TON NO. 285,326, U.5.N.M., SHOWING DISPROPORTION IN SIZE;
ALSO A CANAL IN THE SMALLER BONE, POSSIBLY THE VESTIGE
OF AN EARLY FRACTURE

b THE CALCANElI OF MALE MUNSEE SKELETON NO. 285,313
U.S5.N.M., SHOWING WIDE SEPARATION OF THE TwO FACETS=
FOR THE ASTRAGALUS
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among the higher mammals and may well be expected to show some
groupal differences in man. It yields itself to three measurements,
the maximum length, breadth, and height, from which in turn we
obtain the module or mean diameter, useful in comparing the size
of the bone, and the breadth-length and breadth-height indexes,
which show its shape.

There are 60 astragali in the Munsee material, and the measure-
ments of 52 paired bones are given below. They show the bone in
the male to be absolutely larger in every dimension than in the female.
As to the side, there is practically no difference among the males, but
among the females the average measurements of the left astragalus
are all slightly higher than those of the right bone. The module is
practically identical on the two sides in the males, and slightly higher

LXXXIII. MUNSEE: ABTRAGALUS
MALES
i Right
I
Bpeci- | Lengih, | Breadth, | Height, Breadih- | Height-
mens maxi- X = mnx - Module IE“J:“I length
(pairs) | mum* | mumt | mumi index index
O, CHE, Cin, cm.
A.!.E-raj:r'-| (13) | a7 4. 27 3.2 4.41 7.9 bi. 4
MM . s e s it | 5.3 1.1 505 4. 41 | B 5.7
. FR T h e [ e | .......... 6,2 1.6 3.5 | 4, 41 53. 3 62. 5
Left
Longth, | Breadth. | Height, | Moduin | Broadth-) feleht-
maximum | maximum | maximum o000 | §ndex R Y
£, C, e, (=18
AVOIaEA . . - ccncamans 8.7 4. 28 3.26 4.41 6.1 57.1
TR s s i et e 5.3 1,05 T e 2.3 53. 8
15 q b1 e s R h. 3 1.7 4.5 ™. 2 60, 7
FEMALES
Right
Bpeci- | Length, l Breadih, Height, Broadih-| Hoights
TENS maxi= maxi- | maxi- | Moduls | length | length
{ padrs) g * mum f mum } 1mdlex indax
e, cHl. CHt, c.
P T e SR e (14) h.o1o 3.9 | 3 4.02 75 AT B
MIINNL - et e e e s e 1.7 345 | =27 4,02 0.5 51,4
Maximum. . .....ccc.. i 87 1.1 3.3 102 83,7 62 3

* Stem of calipers applied to lowest {(most promineni) parts on medial surface of the bone,

t Diistal branch of calipers applied to lowest (most prominent ) parts on medial surface of the bone.

¥ Onosteometrie plans { Broca ), all three lowest pointsof inferior surface of the bone touching the vertical
board while the square is applied to the most prominent part of the bone from the opposite direction.

17135°—Bull, 62—16——7
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LXXXIII. MUNSEE: ABSTRAGALUSB—Continuan
FEMALES
Lalt
2 Module | Breadth- | Tleight-
Length, Iireadih, Height,
maximum | maximum | maximum {m‘i}' li'f_,:':ﬂil li';':ﬁil
M. CH, C, CH.
UN T e e S Sl S e 5. 2% 3.93 3.03 4. 06 5.2 i
M N R R i e 1.8 1.6 - iy N E R o e 60,0 52.8
Maximum.............. 5.7 4.15 A 5 ] B | v Gl. 5

on the left in the females. As to the relative proportions, there is
great similarity between the two sexes, as well as on the two sides of
the body.

The results presented in this table would not be wholly satisfactory
without the possibility of comparing them with similar observations,
obtained by the same methods, on the bones of the whites. Such
comparative data, furnished in the next table, show a number of
points of considerable interest. In the first place, as with the calca-
neus and other parts of the skeleton, the Munsee bones are seen
throughout to be of more moderate dimensions than the bones of the
whites, The module in the latter is very perceptibly higher.

There are, however, also notable differences in the relative propor-
tions of the bones in the two races. Among the whites in both sexes
the astragalus is relatively longer and also higher than it is among the
Indians, as a result of which both of the indices of the bone in the
whites are lower. The differences in this respect are too large and
regular to be accidental,

LEXXXIV. ASTRAGALUS IN THE MUNSEE AND IN UNITED STATES WHITES
MALES
1 | Breadth- | Height-
: : Lengih, Breadih, Height,
Group Specimens Mmaximnm | Maximin | maximam Module 1-“" th length
| mnaex Index
Cil, cHi, CHi. cm,

Mumses. . ... .00 (M) 5T 4. 28 3. M6 2 75.0 BT
United Siates whites () 6. 29 4. 48 3. 42 | 71.2 5L B
FEMALES
Ml]ll!i\\"i'.............l (28) 52 3.01 3 4.04 Tl 57.9

United States whites (33} 5. 7h 4.02 | 411 4.29 60, 5 54

In the examination of the os caleis, special attention was directed
to its facets, especially the middle and anterior, for the astragalus.
Inspection of the corresponding facets on the astragalus shows that
these do not harmonize fully with those of the os caleis. They are
less differentiated and more frequently connected or fused. Thus we
have among 60 Munsee astragali, 28, or approximately 47 per cent
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which show only one facet corresponding to the anterior and middle
facets of the calcaneus, without any dividing line; 29, or 48 per cent,
with one facet divided more or less completely by a ridge; and only
three specimens, or 5 per cent, in which there are two distinet facets,
though in but one of these are they separated by a moderate space,
In the astragalus of the whites the proportions of these different
forms are by no means the same as in the Munsee. Thus among 82
bones there are but 24, or 29 per cent, with one facet not divided by any
ridee ; 35, or 43 per cent, with one facet divided by aridge; and no fewer
than 23, or 28 per cent, of those in which there are two distinet facets,
in 19 of which they are completely separated by a narrow to moderate
space. The frequency of two facets well separated is therefore much
greater among the whites than among the Munsee, which is another
interesting distinetion in the astragalus of these two groups and
possibly of the two races which they represent. This is the more
remarkable as no corresponding difference has been found in the
facets on the os calcis.

Secaphoid

There are three additional bones of the tarsus which deserve
somewhat detailed scrutiny, namely, the scaphoid or navicular, the
cuboid, and the internal cuneiform. Although irregular in shape,
each one of these bones yields to three measurements, which differ
in the two sexes as well as racially, and each presents a number of
points for observation,

The measurements taken by the writer on the scaphoid as well as
on the other tarsal bones are, it may be repeated, the most, practicable
ones, and relate as closely as possible to the three principal dimen-
sions of the specimens. In the case of the secaphoid they are the
greatest breadth, height, and stoutness,

The results of the measurements of the scaphoid in the Munsee
appear in the next table. The bone in the male is very perceptibly
larger than that in the female, and that of the right foot is in both
sexes and in all dimensions somewhat larger than that of the left.
These conditions are shown nicely by the module or mean diameter
of the bone.

The three measurements give rise to two indexes, which indicate
the relative proportions of the scaphoid. The height-breadth index
is somewhat larger on both sides in the females than in the males,
which, as will readily be seen by reference to the actual dimensions,
is due to the relatively greater breadth of the Munsee scaphoid in the
males. No special difference is observable on the two sides of the
body in the males, but in the females the right bone is relatively higher
than the left.

The stoutness-breadth index offers no speeial differences either on
the two sides or in the two sexes.
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LXXXY. MUNSEE: SCAPHOID
MALES
Right
Number - Btout- | Module Stout-
ol speci- m‘ﬁ:ﬂﬂ_" }wngi‘f_’T ness, mean i‘fﬂm ness-
mens, | ‘poim mum maxi- iame- | "5 cey | breadth
pairs mum ler) intdex
Ol Crl. cr. cnt.
RATATRIRc dhs 1r0ihy il b {6) 4. H) 21 2,61 2,48 50. 2 62.3
11T P e e Ty g 3.9 1.9 25 2,66 48, 4 62 2
T o) 1 e e S e ey, S S 4. 55 2.2 2 55 3.2 504 il 1
|
Left
Module Sioul-
Number Height-
Stoul- {mean TiiEs.
of specl- | Breadth | Height Aok P T st breadih Hactsic W0
IS ter) index fiidbx
CiR. £, cim, cin,
AR e (i) 4.05 2.04 2.55 .58 54 £
e e e [ e ] 3065 L7 245 2.6 46, 6 o, 5
. G b ) T e e T e 4, 5 225 2 Th & 16 &3 7 67. 1
FEMALES
Right
Number | | Stout- | Module E Stout-
ol (Ve M| e | | B | e
mens, : maxi- iame- | e
pairs TP s mim ter) R T
¢, o e, .
AT R A kS | (6) 3.75 1. 215 2,60 52,2 62,7
Minimum ., . .... 3.5 1.76 2. 25 25" 481 G0
M P e e e s 4.05 2.15 25 2,85 T § 66, 7
Lt
e e
Modula . Stonl-
M umber Height- -
of speci- | Breadth | Height 3;“;%';" fli::f::: hf":fm] hmth
e tor ) TNE index
- I
CHl. i, i, I Cin. cm,
warAga = o e ((1}] 3.72 1. 59 | 2,31 2. 64 o, 8 62 2
Minlome o been . s e 3.4 1.7 2.15 243 45,7 ik B
MeElmlnn oo ot v v I: __________ 4. 05 2,05 2, 45 207 554 (1

* From the extremity of the tuberosity ad maximom.
+ Use calipers with broad branches; hold instrument vertical; lay bone on movable branch on tnlus

facel and raise the branch until the bone touches the umder surface of the immovable branch.

t Hame instrument as for last; lay hono on movabla branch on iz dorsal or superior surfuce; let it nssauma
a patural position and raise the branch until the most prominent part of the plantar surface of the bone
touches the under surface of the movable braneh.



HRDLICKA] PHYSICAL ANTHROPOLOGY OF THE LENAPE 101

A comparison of the measurements of the Munsee seaphoid with
those obtained on the United States whites shows a number of inter-
esting conditions. The bone in the whites is again in both sexes and
in all dimensions somewhat larger than in the Indian. The height-
breadth index is identical in the females of the two races, but is more
elevated, owing to a relatively greater height of the bone, in the white
than in the Munsee males. The stoutness-breadth index is decidedly
higher in both sexes in the whites, though more particularly so in the
males. It may therefore be stated that the scaphoid in the United
States whites is, in both sexes, not only absolutely but also relatively
stouter, and in the males also relatively somewhat higher, than that
in the Munsee Indians.

LEXXXVI. SCAPHOID TN MUNSEE AND IN UNITED STATES WHITES

MALES
. Height- | Btoniness-
:‘rgﬁ{;ﬂ :"Sr Breadih | Height 3#:,{2* Module | breadth | breadih
1 index index
Cim, (o i, i,

1 T e e {19 4. 13 208 2,59 203 50, 4 62, 8
United States whites. ... ... {52y 4. %8 22 2,06 3.07 51. 5 65, 5
FEMALES
MRS e (19 375 1. 2.35 '.!.1'::~ii al. 7 62.7
United States whites. ... ... [ ] 3. 2| | 2 54 o 54 i 51. 6 64, 3

An inspection of the Munsee scaphoid shows a number of interest-
ing particulars, A facet for the cuboid is present in only 23.5 per
cent of the cases (15 per cent males and 30 per cent females); among
the United States whites its frequency is nearly twice as great, or 39
per cent (40 per eent males and 37 per cent females), and Manners
Smith reported an even higher proportion in England.!

The facet for the talus differs quite markedly as to shape in the
Munsee and the whites. In the whites, and particularly in the
females, it is predominantly more or less pyriform, and only seldom
quadrilateral or nearly so; while in the Munsee conditions are re-
versed and a more or less quadrilateral facet is present in a large
majority of the cases, especially in the males, while the pyriform
type is scarce.

The tuberosity of the scaphoid differs also somewhat in the two
races. In general, it may be more or less pointed, or decidedly blunt,
or squarish; the first two forms are common among the whites, while

I Quoted by Cunningham, A natomy, 3d ed., p. 245,
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the squarish or angular, rare in the whites, is not infrequent in the
Indians.  (See pl. 28, d.)

The processus plantaris is found generally to be quite pronounced
in the Munsee, more frequently so than in the United States whites;
and occasionally there exists in the Indian secaphoid an additional
tuberosity, separated from the regular one by a groove continuous
with that situated between the processus plantaris and the tuberosity.

Cuboid

The cuboid bone, though so irregular, can be fairly conveniently
measured as to its maximum length, breadth, and thickness. The
method of taking the dimensions is explained in the next table.

There are 19 pairs of cuboids in the Munsee material—9 male and
10 female. Their measurements show the usual predominance of
the male bone over the female on both sides and in all dimensions:
as to sides, however, the differences are very small, the mean diameter
being, in fact, equal on the right and left in both sexes.

LXXXVII. MUNSEE: CUBGID

MALES

Right
| Number Module | Thick-
of spee- | Length, | Breadth, [ Thickness, | (mean Ii"::ﬂt‘i:" negs-
imens | maximum® maximum f maximum 3| diam- f'_“ o length
{ pairs) | eter) ' < BxX
cm. cim. Eim. Cm,
ANTRERERCEE. S S e (" 377 2. B5 5 3. 04 8.7 66. 5
LT ] S 3.5 2.7 2.3 2,88 7 2
Maximnm. .coaeeensannss ' .......... 1 4. 15 2. 65 3. 18 TV g, 4
Lelt
Number Module Thirk-
of spec- | Length, | Breadth, | Thickness,| (mean “,’ﬁ‘d'i"' ness-
imens | maximum | maximom | maximum | diam- L ‘E‘ L | length
(paadrs) | eler) L index
om. om. £, e,
AVOragS ... % . oeisiinnnns : ) 37 2,85 2.53 3.04 76.2 67.7
Lo b T D e e R R B .55 275 23 2.86 7l.8 62 5
1 [ 11 R St S S ) R i 3.95 1 2.65 3.13 1] 7.3

— g — e e B —

* Betwesn the most prominent points on the superior and inferior borders of the distal or metatarsal facet
of the bones and the point of the hone at the inferior medial angle (“calcanean process').

 Maximum breadth, with the ecuboid resting on its medial surface in such position as it naturally
agsumes. This and the meassurement given in the next note are obtained readily by the compas glissitre
wilth broad branches,

1 Maximum thickness, with the eubaoid resting on its anterior surface in sveh position as it naturally
ARSUTeSE.
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FEMALES
Right
Number : Module | oo, | Thick-
of spec- | Length, | Breadth, |Thickness, | (mean Iecixth LIRS
imens | maximuom | maximum | maximum | diam- i length
{ pavirs) eler) index
. Cim. cim. e, .
Avanpe. ...l (1) 3. 54 2. i 2. 2% 2,82 5.1 64
BT T et R [ R 3. 25 23 o1 2.58 67, 5 5
T 411101 R | 3. 85 2,05 2.4 3.03 31. 5 I 67. 7
Laeft
. | Modula Tuick-
1:}':’;1‘:5 Length, | Breadih, |Thickness,| (mean Bf:::’im" Tigss-
inu!ns :n-.u.xl.mpm maximum | maximuom | diam- St length
ater) 2 index
ey = - =
[ (T Cian. CI - Cifl.
g e e e e S {11} 3. 5 2 05 2 M 2.82 T4 4 63. 6
I T I I = e e e e T s s 3.25 235 21 2 65 7.1 T
MR IO .t e L L 1.8 2.95 25 3.08 Bl 5 T1.4
1

As in the case of the scaphoid, the three measurements of the
cuboid give rise to two indexes which express the relative proportion
of the bone. Both of these indexes, as seen by the table, are higher
in the males than in the females, especially on the left side, showing
that the male bone is relatively broader as well as thicker,

The indexes also show slight differences on the two sides, but these
are not parallel in the two sexes; in the males both are slightly
higher on the right side, while in the females the condition is reversed
owing to the fact that while in the males the length of the bone is
slightly less on the left, in the females it is slightly greater on that
side than on the right.

The Munsee cuboid contrasted with that of the United States
whites is, as in all the other bones of the tarsus, slightly smaller in
every dimension, and it differs also from the latter to a moderate
degree in its relative proportions; but these differences, as seen in the
following table, are somewhat irregular and can not be regarded as
established before a larger series of specimens is examined.
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LEXEVII. THE CUBOID IN MUNSEE AND IN UNITED STATES WHITES

MALES
— i3 S . | :

MNumber Thick- Breadth- | Thickness-

ol Length | Breadth | " " | Module | length length

specimens index index

i, £, £, (o
L0 R e e (22) 3.75 2. 85 2.52 | 3.4 5.8 671
United States whites. ...... (48} 3,06 3.02 2,50 3. 19 6.3 65, 5
FEMALES

SR el 2 e ima - et
Hunmrl (24) 4. 51 2,63 2 2,80 7 fid. 3
United States whites....... (36) 3, 62 | 2,67 2.37 2,59 7.7 £5.5

As to points for observation, some interest attaches to the cunei-
form and talus facets. In the United States whites the facet for the
external cuneiform is single in 70 per cent of the cases, divided by a
well-marked ridge in 23 per cent, and double, though mostly con-
nected, in 7 per cent of the specimens.  In the Munsee, in 45 bones,
a single facet is present in 42, or 93 per cent; and one with a ridge
in three, or approximately 7 per cent, while two facets occur in no
instance.

In the United States whites a facet for the talus was found by the
writer in four specimens out of the 82 examined, or approximately 5
per cent. Among 44 cuboids of the Munsee it oceurred in only one
instance (2.3 per cent), and in this case it was small.

The anterior or metatarsal facet of the cuboid is on the average
flatter in the whites than in the Munsee, especially from side to side
and in the bones of the males.

Internal Cunetform

The internal cuneiform is the largest of the cuneiforms and yields
two measurements —the greatest height and smallest breadth—
which with their indexes are suitable for comparison. There are
45 of these bones in the Munsee material.

The results of the measurements, given in the next table, show the
bone in the males to be as usual somewhat larger than in the
females. With respect to the sides, the left bone is as high as and
very slightly broader than the right in the males (in paired bones);
but in the females the left internal cuneiform is very slightly lower
and more pereeptibly narrower than the right.

The breadth-height index on both sides 1s higher in the females,
which shows that in this sex the bone is not only absolutely but also
relatively lower than in the males.
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LXXXIX, MUNMEEE: INTERNAL CUNEIFORM

MALES
. = o |
Right ; Left
Height, | Breadth- || o ber of | HeiEL, Breadth-
Number of specimens maxi- | Breadtht| height | 00 maxi- | Breadth | height
e mum * | index li specimens | o | index
Average: £, cm, cim. cl,
1571 |y P ) S B i el 3.2 &7 70.8 (8] 3.2 .20 7L 6
o i R SRR SR AL bl 3.17 24 0.7 {12} 3. 17 2.3 27
Minimum (all} ..........(9).. 2.9 206 hif, 7 | {12y 3 215 i, 2
Maximum (ally .......... (9). . 4.35 2.4 774 || {12) 3.35 2 55 7.7
| |
FEMALES
P W ICE I : S |
F an 2. 86 il 7i. 8 {11) 284 2,06 72.8
b o Pl i | T 211 73.8 (13) 2, 86 2,08 73
Mindmoam. . ..oocceeene. (11}.. 2.8 1.95 s, 0 (13 24 1.9 70
Maximum .............(11).. 2.05 2.9 S {13) 3 2.5 TE. 6

* Lower (proximal) branch of the calipers applied to the most ]:mmdlmnl parts of the inferior surface of
the bone,

t Broadth minimum, in middle of bone, upper branch of calipers resting on hoth lips of the seaphoid facet:
the only practicable breadih in all specimens,

A comparison of the internal cuneiform in the Munsee and in the
United States whites shows the bone in both sexes of the latter to be
greater in height as well as in breadth. But, as indicated by the
indexes, this bone in the whites is in general also relatively higher than
in the Indians, as the result of which we have a lower index in the
whites in both sexes. This reveals another interesting difference in the
osteology of the two groups, which may prove to be of definite racial
significance.

The relatively greater narrowness of the internal cuneiform in the
female than in the male is equally well pronounced in the whites and
in the Munsee, and is probably a universal characteristic,

XC., THE INTERNAL CUNEIFORM IN THE MUNSEE AND IN UNITED STATES WHITES

—— —— e —

Males Females

3 F7 g T Fmeies) P [ | Breadtn-
LG LE =

ﬂﬁls- Helght| Breadih | height %IE.:I[;L Height | DBreadth | height

| index | index

. .S . e P LENN | SR S| P I_
i, em. | e, cm. |

Munsee. . (21} 317 238 V.5 | (24} 2 56 210 | T34
United Stams nhltaﬁ ---|  (5) 3,48 243 60.9 | (37) 3. 14 20| L1

In deseriptive features the internal cuneiform of the Munsee offers
only minor differences from that of the whites. There seems to be
present in the Indians, however, a somewhat greater tendency toward
the occurrence of a double anterior or metatarsal facet. Two distinet
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facets are present in five of the 45 Munsee bones (11 per cent), as against
only one in the 87 bones of the whites (1.1 per cent). On the other hand,
an approach to two facets (hour-glass shape, or a division of the one
facet by a ridge) occurs in the Munsee in a little more than 13 per cent
of the specimens, and in the whites in a little more than 10 per cent.

External and Middle Cuneiform

The external and middle cuneiform bones in the Munsee resemble
closely those of the whites, but average slightly smaller in size.

Among 35 external cuneiforms, 10, or approximately 30 per cent,
show absence of the facet for the fourth metatarsal, and one an ab-
sence of both facets for the second metatarsal.

As to the middle cuneiform, the central ligamentous depression on
its medial surface, and especially the canal running downward from
this, are characteristic features of the Indian bone and are more pro-
nounced in both sexes than is the average in whites.

SUMMARY OF MEASUREMENTS AND OBSERVATIONS ON PARTS OF THE
MUNSEE SKELETON OTHER THAN THE SKULL

The bones of the Munsee skeleton agree closely, in a general way,
with those of other Eastern Indians.  Contrasted with those of whites
they present many close resemblances, but also certain marked differ-
ences, one of which being that they are less stout.

Humerus.—The mean length of the humerus is in no way excep-
tional. In the female this bone is relatively long. The right and
left humeri are of the same length in males, but the left is slichtly
shorter than the right in females. The shaft is flatter than in whites,
in consequence of which the shaft index is lower. The breadth or
antero-posterior diameter of the shaft of the right bone is greater
than that of the left, while the thickness is practically the same. The
shape of the shaft is frequently plano-convex (juvenile). Perforation
of the septum exists in 22 per cent of the males and in 59 per cent
of the females. Of the supracondyloid process there are only slight
traces.

Radius.—The radius is decidedly long in the Munsee in relation to
the humerus in both sexes, the result of which is a high radio-humeral
index. The right and left radii are of equal length in males, but, as
with the humerus, the left radius averages slightly shorter in the
females.

Ulna.—The ulna presents nothing exceptional; it is shorter on the
right in females, as in the case of the radius. :

Femur.—The form of the femur is generally ordinary. The length
corresponds to the average stature of 167 cm. in males and 156 em.
in females,
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The excess of maximum over bicondylar length is greater than in
whites, indicating greater obliquity of axis. The relation in length
of the female femur to that of the male is very nearly the same as in
whites: and the same applies to the relation of the femoral to humeral
length.

At the middle of its shaft the femur is slightly broader on the right
side than on the left, in consequence of which the shaft index is higher
on the left. This index is decidedly smaller in both sexes of the
Munsee than in whites, owing to the lesser breadth of the shaft in
the Indian. i

The subtrochanteric flattening is quite pronounced, giving a pla-
tymeric index considerably below that of the whites, but agreeing
with that in other Indians. The index is lower on the left side
than on the right, and slightly higher in females than in males,

The shape of the shaft is most frequently the ordinary prismatie.
The elliptic type is rare. Cylindrical and four-surface types are
absent.

The third trochanter in some form and degree exists in more than
two-thirds of the bones, but is rarely pronounced.

Tibia.—The female Munsee tibia is not only absolutely but also
relatively shorter than that of males; nevertheless, in both sexes the
bone is relatively longer than in whites, in consequence of which the
tibio-femoral index is high.

Platyenemy is infrequent; in the females the shaft is stout in many
instances. In the shape of the shaft there is a frequency of the four-
surface type.

Fibula.—The shape of the fibula is most frequently lateral pris-
matic or fluted.

(Mavieles.—The elaviele in the female is relatively short.  The right
clavicle is slightly longer than the left in the males, shorter in the
females,

Sternum.—The manubrium is generally detached; the bone is of
moderate dimensions; frequent minor asymmetries; rib facets irregu-
lar in number. Curvature and measurements moderate; sternum of
female relatively shorter.

Scapula.—The scapula is smaller than that of ordinary whites,
especially in height. Scapular index high, showing the bone to be
relatively broad, particularly in the females.  Infraspinous index also
high, even by comparison with that in other Indians,

The shape of the body is mostly quadrilateral or pentagonal. The
superior border is frequently semilunar. The scapular notch in the
males is often deep or converted into a foramen. .

Ribs.—The ribs show remarkable freedom from fractures. Cervi-
cal rib present in one instance, 22 ribs only in another. In three-
fourths of the cases the first ribs are semilunar in form,
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Spine.—~The spine is of moderate regular development. There are
several numerical and structural anomalies.

Sacrum.—The dimensions of the sacrum are close to those of white
males, but the female Munsee sacrum is shorter. The sacral index is
not far from that in whites.

The sacrum shows the presence of six segments in one-fifth of the
cases. The curvature is moderate to medium, and begins rather
frequently below the first segment.

Pelvis.—Innominate bones absolutely smaller but relatively broader
in females than in males. Breadth-height index lJower than in whites.
The pelvis as a rule is free from deformation. Male pelvis larger and
relatively higher than the female, giving higher height-breadth index.
Pelvie cavity in no ease abnormal, but differs considerably in meas-
urements; in general it is relatively deep at the brim, as a result of
which it gives a high brim index.

Short and other bones: Patellz.—The patella averages somewhat
smaller in size than in whites. Male bone larger than female, but
no difference in either sex on the two sides.  The male Munsee patella
is relatively somewhat shorter than that of the whites. Frequency of
vastus noteh.

Bones of hand.—Very free from anomalies. Moderate dimensions
throughout. Metacarpo-humeral index lower than in whites, indi-
cating relatively small hand.

Bones of feet.—First metatarsal shorter, both absolutely and rela-
tively to the femoral length, than in whites, indicating relatively
smaller feet.

Os caleis.—Bones of the two sides almost equal in size; very slight
excess on right. Male bone relatively stouter than female, giving
higher breadth-length and breadth-height indexes. The bone is
smaller in all dimensions than that in ordinary whites of similar
stature. The female os caleis is shorter and lower, but as slender
as that of the whites.

The numerical variation of the facets for the astragalus is much
the same as in whites, but in the latter the anterior and middle facots
are much more frequently wide apart.

Astragalus.—Smaller in all dimensions than in whites. ISqual on
the two sides in males, but slightly higher on the left than on the
right in the females. This bone is not only absolutely but relatively
shorter and lower than that among the whites.

The facets for the os caleis do not harmonize fully with those on
the os caleis itself, being less differentiated and more frequently con-
nected or fused.

Scaphoid.—The scaphoid is smaller than in whites, also relatively
less stout and frequently relatively less high than in the whites.
The right scaphoid is larger than the left.
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Cuboid facets are less common than among whites, and the facet
for the astragalus differs markedly in shape from that of the white
scaphoid. There are likewise differences in tuberosity and in pro-
cessus plantaris,

Cuboid.—The cuboid is smaller than in whites; differences in the
relative proportions are irregular. The right and the left bone are
about equal.

Racial differences exist in cuneiforms and talus facets.

Internal cuneiform.—Smaller than in whites, also relatively lower.
The female bone is relatively narrower than the male; there are some
differences as to side.

Relative frequency of double metatarsal facet.

Middle cuneiform.—The depression in the medial surface and also

the canal running from this are more pronounced in both sexes than
in whites.



II. EASTERN INDIAN CRANIA IN GENERAL
GENERAL OBSERVATIONS

In connection with the study of the Munsee and in order to clarify,
if possible, the physical afliliations of this important group of the
Lenape, the writer undertook an examination of all crania of the
Eastern Indians that now exist in the collections of the United States
National Museum, the Peabody Museum of American Archaology
and Ethnology at Cambridge, Phillips Academy at Andover, the
American Museum of Natural History in New York, The Academy
of Natural Sciences of Philadelphia, and the Valentine Museum at

.Richmond, in addition to a number of specimens sent to him from
other institutions.! The total number of crania studied in the course
of this investigation aggregated 253, of which 121 were of males
and 132 of females.

Former records on American crania from Eastern Indians are
scarce, and in most instances so imperfect or antiquated as to be of
little value. The earliest data are those of Morton and Meigs,* based
.on the collections now in The Academy of Natural Sciences of Phila-
delphia. In 1862 Sir Daniel Wilson, of Toronto, published his Pre-
historie Man, in two volumes, in the second volume of which he gives
measurements of 39 male and 18 female Huron (Iroquois) skulls.
Unfortunately these measurements are few in number, are recorded
in inches, and were determined with instruments of whose character
there is no record, although presumably they were such as had been
used by Morton and Meigs. Later brief references to eastern Cana-
dian crania by Dr. David Boyle will be found in the Annual Arehao-
logical Reports of Ontario. In 1867 measurements of five Algonquian
and Iroquois skulls were included by Dr. J. Barnard Davis in his
Thesaurus Craniorum (pp. 224-5), and in 1879 a few measurements
of four Huron skulls were given by Quatrefages and Hamy in their
Crania Ethnica (parts 10-11, p. 472).

In 1880 there appeared, in the Memoirs of the Boston Society of
Natural History, a paper of 10 pages, with 2 plates, by Luecien Carr,
at that time assistant curator of the Peabody Museum at Cambridge,
on the crania of New England Indians, in which measurements of 67
skulls are given; but, as the present writer found subsequently by

1 Bee the Appendix, page 127.
% Orania Americans, Coialogue, and other contributions, Sce the biblicgraphics in the writer's
Physical Anthropology in America, A mer., A nihropologiss, 1904, xvi, pp. 508-554.

110
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examination and remeasurement of some of the same specimens, the
sexual identification, as well as the measurements, were too faulty
to warrant their use in this report. During the same year there
appeared A List of the Specimens in the Anatomical Collections of the
United States Army Medical Museum, by Dr. George A. Otis, which
gave measurements of hundreds of American erania, including a num-
ber from the Eastern states; but these measurements also in many in-
stances were made imperfectly, so that the records can not he prof-
itably utilized. Flower's Catalogue gives the measurements of one
Mohawk skull.  Virchow, in his Crania FEthniea Americana, includes
no specimen from the central or northern states bordering on the
Atlantic. In 1899 Dr. Frank Russell ' published some observations
and measurements on Indian erania, among which were included a
number from the New England states, more particularly from Massa- -
chusetts; and finally, in 1902, the writer published his Crania of
Trenton,* which gave measurements of all the Lenape skulls, as well
as those of some other Eastern Indians, then known.®

All the specimens deseribed by the American authors above men-
tioned and that could still be located (which was possible in a large
majority of the cases), were reexamined, consequently the following
records are based solely on the measurements and observations by
the present writer. Important additional Huron material, which it
was found impracticable to include in these studies, exists in the
museum of Laval University at Quebec and in the Provineial Museum
at Toronto.

The 283 crania here included are not distributed evenly over the
Atlantic states. There are fairly representative series from eastern
Canada, Massachusetts, New York, New Jersey, and Virginia, but
only a few specimens from Connecticut, and very few from Delaware,
Maryland, and Pennsylvania. The climatic conditions and the soil
of the more southerly of these states are not faverable to the preser-
vation of skeletal remains, which, moreover, were probably never
very abundant. Furthermore, many of the specimens available for
examination were found more or less damaged, so that not all the
important measurements could be obtained. Owing to these con-
ditions the present study must necessarily leave many points for
future corroboration or correction; however, the results obtained

—

1 American Nufuralist, 1509, p. 33,

? Bultetin Amer. Museum of Naturel History, Xvi, pp. 23-62.

3 Just as this memoeir is about to go Lo the printer, there appears a study, by Marian Vera Knight, on
The Craniometry of Southern New England fndians (Yale Univ. Press, 1015, 1v, pp. 1-36, 9 pl. ), constituting
areport on approximately 90 skulls, many of them imperfect, lrom Massachusetis and Rhode Island. A
majority of the specimens are those that have alread y been studied by Carr and Russell, and more especially
by the present writer. The results agree closely with those shown in this report, although Miss Knight
Ineludes some specimens that may safely be regarded as extraneous, and has not been entirely fortunate
in the matter of some of her measurements and comparisons.,



112 BUREAU OF AMERICAN ETHNOLOGY [BULL. 62

shed much light on the physical characteristics and relations of the
Eastern Indians,

As above noted, the collections included cover the territory from
southeastern Canada to Virginia, and, roughly speaking, from the
easternmost lakes and the Appalachian mountains to the Atlantic.
From northward and northwestward of this region skeletal material
is scarce, and the same is true of the Southern states until we reach
Florida; while to the westward the conditions are more complex and
will best form part of a separate discussion.

The entire region covered by the collections, with a single exception,
18 characterized by a complete absence of both intentional and cradle-
board deformation of the skull; the exception applies to the Munsee,
among whom prevailed to a moderate extent the practice of frontal
(fronto-occipital) compression. As this practice was very general to
the southward and southwestward of the section here involved and
was completely absent elsewhere beyond its boundaries, its oceurrence
among the Munsee, even to a limited extent, indicates that this tribe
had some close connection in those directions, in which respect it
differs from the rest of the Lenape. The well-known accession to the
tribe, in the latter part of the seventeenth century, of some Shawnee,
whose home was to the southwestward as far as Kentucky and
Tennessee, may, as already suggested, explain this oceurrencs.

A consequential result of the study of the Eastern crania here
included is that they all belong to one and the same fundamental type,
which we now know in the northeast as that of the Algonquian and
Iroquois, in the west as the Shoshonean, farther south as the Piman-
Aztee, and in South America as the Andean, ‘‘Lagoa Santa,” or
Pampas type. However, in the territory under consideration, as
elsewhere, this type is far from being homogeneous, differing some-
times in an important way almost from tribe to tribe. The differences
are evidently due partly to intermixture with the other or brachy-
cephalic American type and partly to locally developed or per-
petuated variations.

In the several series of skulls here dealt with there is plain evidence
of admixture in the majority of the groups, which, though mostly
slight, increased from the north to the south. This admixture con-
sists uniformly of brachycephalic elements, in some localities males,
in others females, which doubtless were derived from farther west,
southwest, and south. There are only four groups from which such
admixture is absent, namely, those from Maine, Massachusetts,
Connecticut, and Long Island. The conditions in this respect are pre-
sented in the following table:



HRDLICK A ] PHYSICAL ANTHROPOLOGY OF THE LENAPE 113

XCI. PRESENCE OF BRACHYCEPHALIC INDIVIDUALS AMONG EASTERN TRIBES
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In all these cases the brachycephaly, and frequently other features
of the skulls, were such that they could not possibly be attributable
to a mere fluctuation of the prevalent type.

The individuals whom such specimens represent were probably
recent accretions by the tribes through marriage or adoption.  Other
increments of similar nature doubtless occurred in the past, and,
blending more or less thoroughly with the tribes, modified the physi-
cal types of these to a greater or less extent. It is evidently due to
this influenee that, as will be shown later, the more southerly tribes
of the region under consideration—those which were nearest the
more westerly, southwesterly, and southerly brachyeephals—show a
higher cranial index than the more northerly and purer tribes.

The principal numerical results of the measurements derived
from the Eastern Indian crania are given at the end of this sec-
tion. These may be summarized briefly: The type is charac-
terized by marked to moderate dolichocephaly in the males, and
by moderate dolichocephaly to mesocephaly in the females; by
medium to high vault, with occasionally a low forehead; by good
size of the skull as a whole, and lack of unusual thickness of
its bones; by moderately high to high face, the latter especially fre-
quent in the males; by moderate, seldom great, breadth of face;
by econsiderably varying orbital dimensions and index, with a pre-
dominance of mesoseme forms, but reaching, even in the averages,
from microseme to megaseme; by the frequency of moderate size in
the nasal aperture; by variable nasal index, with a large predomi-

17135°—DBull. 62—16——8
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nance, however, of the mesorhinic form; by a rather short palate in
many instances; and by a moderate degree of facial as well as of

alveolar prognathism,
Cranian Inpex

The distribution of the most important characteristic of the skulls,
the eranial index, will be more clearly apparent from the next
table. Owing to the paucity of erania in some of the series, there are
irregularities between the males and females of the same group, and
the position of the different groups in the line is probably not in every
case correct. Nevertheless, certain conditions are clearly brought
out. It is seen on the whole that the dolichocephaly decreases in a
alight ratio from the north to the south: but its lower extreme is
found on Long Island, Staten Island, and Manhattan Island, New
York. The erania from these three localities show striking resem-
blances, and though there are also certain differences, the conelusion
seems to be justified that they belong to one group. It has been
suggested ! that the Indians of Staten Island were a branch of the
Lenape, but the evidence offered by the skeletal remains gives no
corroboration of this. There may have been Lenape women, or even
some Lenape admixture, in the Staten Island tribe, but the erania of
the men show almost uniformly distinet features which identify them
clearly with the Indians of Manhattan Island and Long Island.

XCII. EASTERN INDIAN CRANIA: CRANIAL INDEX
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— - -

There is remarkable similarity in the average index of the erania of
all the more northerly states as far as New Jersey. The Indians of
both sexes from Maine and Massachusetts are particularly close in

i #pa A. Skinner in The Indians of Greater Neow York and the Lower Hudson, edited by Clark Wiszler,
A nthropolegical Papers of the American Muscim of Notural History, m, 19090,
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this respect, and, as will be seen later, these two groups, while not
entirely homogeneous, show many other close similarities.

The most important result is that shown by the crania from south-
eastern Canada, which are almost entirely Huron or Iroquois; and by
the specimens from New York State, which also are largely of Iroquois
derivation. The Iroquois, as is well known, are regarded as a linguis-
tic stock distinet from the Algonquian, though there are some lexical
resemblances in the two languages. DBut the measurements of the
skulls of representatives of the two stocks show no such distinetion. In
fact, the Iroquois oceupy, with reference to nearly all important cra-
nial features, more or less of a median position among the Algonquian
groups, and there is no basis on which they can legitimately be
segregated as belonging to any different physical group of Indians.
It is quite possible that some pf the Iroquois tribes may have heen
derived, in smaller or larger part, from other peoples of the westward
or the southwestward, or that in course of time they became mixed
with such; but the greater proportion of the Iroquois can henceforth
be no more separated in physical anthropology from the Algonquians
than can any of the subgroups of the latter.

Another important result of these studies relates to the Lenape.
The Munsee and other Delaware Indian skulls, while nearing (and in
the case of females slightly surpassing) the upper limits of dolicho-
cephaly, are nevertheless sufficiently closely related to the crania
from the neighboring states to show that the Munsee, and the Lenape
as a whole, were in all probability only subdivisions of the eastern
Algonquians. Resemblances in other important features of the skull,
as well as of the skeleton, make this conelusion quite definite, thus
eliminating the theory of the migration of the Lenape from beyond
the Mississippi, for if such were the case, they could scareely fit so
precisely into the anthropological position they occupy between the
neighboring tribes.  Yet, as previously mentioned, there is some evi-
dence, especially that afforded by the Munsee, that the Lenape had
some connection, probably earlier as well as recent, with tribes living
southwestward from the Appalachian mountains.

From the limited Pennsylvania material it appears that the eastern
lowlands were oceupied by Indians of the Algonquian or Lenape type,
while in the more westerly parts brachycephaly was frequent if not
COMIMOI.,

As to the Virginia Algonquians, they show the highest cranial in-
dexes of all the groups here considered, and had doubtless considera-
ble foreign blood, derived from the west or the south. It would be
interesting to compare the Virginia Indians with the Siouan tribes, to
which they seem to bear close aflinity.
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HeigaT oFr SKUuLL

Next to the cranial index, the most important feature of the
vault of the skull is its height, and the Eastern crania, as already
stated, are characterized by good to pronounced development in this.
direction. The averages of the measurements, and those of the ordi-
nary height-length mul height-breadth md:*xr-s will be found in the
final tables, but’ none of these are very hﬂ.tif—.fﬂ,t tory for showing the
true value of this dimension, which on the one hand is proportionate
to the size of the skull, and on the other stands in a more or less com-
pensatory relation with both the length and breadth of the wault.
It has long been felt by the writer that some expression of the real
relative value of the height measurement was required, and this need
led him ultimately to compare it not with the very variable length or
breadth of the skull, but with the mean of these two measurements.
The resultant index, which may be called simply the height index
of the vault, gives us a new means of comparison and classification
of the skull and promises to prove much more satisfactory than the
two older indexes. In the Eastern crania here deseribed, it ranges
from 83 to almost 90, and the arrangement of the various tribes on
its basis is harmonious and of considerable interest. The main points
brought out by the index are as follow:

In the northernmost tribes the height of the skull is on the whole
relatively lower than in those farther south. The Munsee and other
Lenape crania agree with those of the more northerly groups, but
differ somewhat from each other, the skulls in the Heye collection
being in both sexes perceptibly lower than those of the other Lenape.
The Staten Island, Manhattan Island, and Long Island skulls are
again grouped, so far as the more important male skulls are con-
cerned, and are all high. Of the Virginia collections, the first series,
from various eastern localities, shows a medium height or slightly
above; but the Valentine collection, from a more westerly part of
the state,! gives in both sexes the highest index of all the groups,
showing the greatest relative height and indicating that this group
had been subjected to 111fluenu=-, which did not affect equally the
Indian population of utlml parts of the state.

I For details concerning thiz collection, ses Report of the Exploration of the Hayes Creak Mound,
Rockbridge County, Virginia, Publ. Valentine Musewm, Richmond (eq. 1802),
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XCIII. EABSTERN INDIAN CRANLA: HEIGHT INDEX*
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SIZE OF SKULL

The size of the skull of the Eastern Indian, as expressed by the
cranial module, shows again a grouping of much interest, though
here more than in other series, owing to the small number of speci-
mens, the position of some of the tribes can not be regarded as
definitely fixed. The Munsee, as well as other Lenape skulls, stand
with thoge of Rhode Island at the lower end of the seale, showing
the smallest heads, although the Indians of these localities were not
tribes of smaller stature than most of the other Eastern Indians.
The more northerly Algonquians (with the exception of those of
Rhode Island) and the Iroquois, occupy a median position. In the
Virginia tribes the size of the skull ranges from medium to slightly
above in the more easterly, but slightly below medium in the more
westerly tribes. The crania from Manhattan, Long Island, and
Staten Island are again grouped and occupy the highest position in
the series, showing the largest heads; but they were also among the
tallest, if not the tallest, of the Eastern Indians.
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XCIV. EASTERN INDIAN CRANTA: CRANIAL MODULE
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XCV. EASTERN INDIAN CRANIA: VAULT*

MALES
At L. | G | Cra. | Helght] Hoight CTO; .
Group apeci- me-. Brmdlh‘ Height mnod- intlial ﬁ"d'fam b;ﬂgdth o hl‘;.
oo ! ule ndex x | index by ]:;g 3
SS— I— — e |

Boutheastern Can- it Cil. £, C. e | mm,

s i Y ()| 12ad| 13ae) a7l 1548) T4l wi1] er)o ol
e A S Gy | 101 13.9 13.7 15, 55 T2.7 1.9 o e e e
Massachusetls...... (14) | 15.493 13.78 | 13.94 | 15,56 7.8 3.5 | 101 L
Rhode Island. . .... (6) | 18.43 13.58 | 13.65 | 15.22 T35 o, v Bl R || ) B RS B e
Connecticnt........ (4) | 18.85| 13.5 | 13.9 15.55 | T4 TRE I e s e
New York Btate....| (1M 19 13.97 | 13.92 | 15.62 3.5 T3, 6 L
Manhattan Island. . (2) [ 19.05 13.65| 14.3 15. 67 7.7 i o R ) 1 B 1SR e e
Long Island........ ™| 1.1 1.6 | e lasT] o omr | o] 0ET Lacs o b
Btaten Tsland . . ... (4} 19,5 14 14. 66 16, (M TLT 5.4 ) ) [ S
NewJersey (earlier)) () | 185 | 13.8 | 130 | 1538 | 76| 75s| wnz|.......
New Jersey (Heye

collection)....... (7) | 19.00 14. 1 13. 9 15,44 T30 731 98,9 1544 5
Delaware...........| (1) | a® T £ | S [ ) e o) PRI LRt
Maryland. ......... 4| 19.2 14.15 | (13.6) | (15.57)] 3.6 (VL&) (M5 ... ... |---cs..
Virginia (miseella-

0111 11T, ) R (12 15 6 11 14.1 15,558 i if. 2 L B IR
Virginia ( Valenting

collection). ...... {15y 182 13.75 ] 14.35 | 1546 T b T TIOEEA, o tncm iy | nm e

#honsurements in paraniheses are decived [rom a single specimen,
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XCV. EASTERN INDIAN CRANIA: VAULT—Continued
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Faciar. MEASUREMENTS
HEIGHT OF THE FACE

The height of the face stands largely, though not absolutely, in
correlation with the length of the head, a feature which becomes
apparent also in our series. The collections from more westerly Vir-
ginia and the Lenape groups, all of which show rather short erania,
give also the shortest faces. Maine and Massachusetts follow, with
Rhode Island and New York. The Indians of Staten Island, Long
Island, and Manhattan Island, so far as the males are concerned, all
find a place in the upper half of the series, with long faces, and the
same is true of the few more easterly Virginia specimens in which the
face could be measured, and of the males of southeastern Canada.
The latter, with those of Manhattan Island, occupy the upper limit
of the seale. The females throughout show more uniformity than
the males in their measurements,

BREADTH OF THE FACE

The breadth of the face, as measured by the diameter bizygomatic
maximum, stands in a measure in correlation with the breadth of the
head, but as it depends very largely on the degree of development of
the temporal muscles and as a pronounced development of these
museles, while broadening the zygomatic arches, tends at the same
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time to restrict the development of the skull in breadth, there are
many irregularities in this correlation. In our series, Rhode Island,
Maine, Massachusetts, and Connecticut occupy the lowest positions
in the scale, showing faces that for Indians are decidedly narrow.
Among the Lenape the faces are about medium, and the same is true
of the more westerly Virginians. On Manhattan Island and Staten
Island the face was well above tlie medium in breadth, but not so on
Long Island, although the somewhat exceptional position of the Long
Island Indians in this respect may be accidental. The Indians of
southeastern Canada and New York State, as well as some of the
Virginia Indians, had faces decidedly broader than the averages of
those of the northeastern states bordering on the Atlantic.

Comparing the average facial breadth with facial height, it is seen
that in most of the tribes noted the two measurements oceupy a
similar position in the secale, the narrow faces being also short, and
vice versa; but there are several exceptions.

XCVI. EASTERN INDIAN CRANIA: FACE
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| | I = |
ORBITS

While describing, in 1902, the skulls of the more easterly Lenape,
the writer was impressed by the oceasional appearance of very low
orbits, and considered at the time the possibility of this feature
being characteristic of the tribe. The present examination shows,
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however, that remarkably low orbits were [requent among some
of the tribes of the eastern Algonquians, and that the Munsee and
Lenape skulls occupy, with respect to the average orbital index,
only a median position. The lowest orbits in the mean were found
among the males of Long Island and of the North Atlantic states,
Maine and Massachusetts again stand exceedingly close together,
with fairly low indexes, while Manhattan Island and Staten Island
are about medium. The females of Staten Island show in this,
as in other respeets, a lack of harmony with the males, with lower
index. The highest orbits are found in the skulls from south-
eastern Canada and Rhode Island, and in both of the series from
Virginia. On the whole, the extensive variation of the abselute and
relative dimensions of the orbits among the eastern Algonquians
(and Iroquois) is very remarkable. Its chief cause in the males is
the unequal development of the supraorbital ridges; in the females,
excepting in two or three groups, the proportions and indexes are
more nearly alike.

XCVII. EASTERN INDIAN CRANIA: FACE

Orhital index | 1, Nasal index
Niiis. F Fenalm , i Males Females
Giroup ~ — Group P |
Nuim- Num- | Num- | Mum-
el L6 M [ w08 | 1 [ R v,
HEns mens | | mens MEns
Long Island.......... {(5) | B2 B {5) [ B7.4 I Manhattan Island.... (4 e T B N e e
Connectiont. . ........ (2 | 848 (3 | 921 | Maing. .c.cocniaeiann. | (4 | 40
71 P e (4) |88.2| (4) | 862 1 Long Island.......... | s | 467 () | 49
Massachusetts. ....... |  (10) | B6.3 (2) | BE. B || Connecticut.......... | (Zy | 48 (27 | 54.7
New York State...... (16) | 86, 8 (1%) | 88,6 | Southeastern Canada, () | 40.1 (5) | 53.4
Manhattan Island. . .. (2) | B7.4 (1) | B7.B II Massachusetts,.......| (10} | 40.7 {20y | 49.5
Mew Jorsey (earliory.. |-ovouno|ovuna.)  (18) | BT.2 | Virginia (miscellane-
MNew Jersey (Heye col- | | [ S e R (8) | 50.6 (1) | 52
Jontlom) -.cooaciaaas {7y | B7.5 (7) 1 917 || NewJersey (earlior)..|........[...... (13) | 51.5
Staten Island......... (3) | B7. 6 (3) | B2 Hew Jersey (Heyo
Southeastern Canada.| (10) | 87,8 (5) | 50,5 I. collection) ......... () | Al 1 (9 [ 52.9
Virginia (Valentine | Mow York Btate.....| (15) | 51.8 (13 | 8.2
collection).......... (10) | 87.9 {6y | 50 REhode Island. . ...... (6) | 52. 5 (5 | 521
Virginia (miscellans- Btaten Island. ....... (4) | 531 (3 | .4
IR e e (5) | 8.0 (2) | 856 || Virginia (Valentine [
Rhode Island.........| (6) | 90 (5) |8 || collection)....... | % | 8.5 6y | 5.3

NasaL IxpEx

Among the Eastern Indians, the nose, as already mentioned, is
in general relatively small, and the aperture presents often fairly
sharp borders, an exceptional feature among Indians of most other
parts of the continent. The nasal aperture, or more properly the
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relation of the breadth to the height of the nose, expressed by the
nasal index, differs considerably in the different tribes. The index
is lowin the northeastern states, on Manhattan Island and Long Island,
and in southeastern Canada; medium among the Munsee and other
Lenape, among the more easterly Virginia tribes and in New York
State; and elevated on Staten Island and in the more westerly Vir-
ginians. It was also elevated in both sexes in Rhode Island, which
is of interest in that the specimens from that state show a somewhat
exceptional position in other respects. On Staten Island, the crania
of which stand in regard to nasal index apart from those of Man-
hattan Island and Long Island, with which they are otherwise so
closely related, the character may have been influenced by admix-
ture through the accession of females.

PaLaTE

The relative proportions of the dental arch, as expressed by the
“palatine” index, show shortest palates in the northeastern states and
longest among the Lenape; but the differences are not very marked.

XCITI. EASTERN INDIAN CRANIA: FACE

: Palatine index Angle of facial prognathizm
Males Females Males Females
Group | - Giroup
Num- Nuom- Num-| An- | Num-| An-
ber of P. I ber of P I ber al | gle, | ber of | gle,
spaci- Spect- specl- e | Bpeci- de-
Ia0s mens mens | grees | mens | grees
Massachusetts. _...... (5) |113.2 (8) | 115.4 || Conmeetiont........... P e i T (m | 68
Manhattan Island ... . .. (1152 ).......]..-....[| Rhode Island......... (3 | | 73
LT e B R S (3 | 113.8 (1) | 113. 8 || New York Blate...... () ] (| 75
Virginia (Valentine Sontheastern Canada..| (5) i (3| 72
collection). .......... (3) | 114.1 (5) | 1184 | Malne.........ecenee.. s A 3| 7
New York Btate.......| (2 | 116  |.......].......|| Mossachosatts......... {1) 73 (3| 5l
Rhude.]sin.nd..__......l ....... ‘i (3) | 116, 1 || New Jersay {( Heye col-
Btaten Island. ......... ol [B e e ST EERTE 174 T ) PR R e (1] 73 (o) | ™
Southeastern Canada. . {4) | 117.3 (3) | 115.8 || Long Island........... {4 it | (3| T
New Jersey (Hoayo col- Virginin  (Valentine
lection). . .covamnesnaa) (B} | 12T (5) | 120.5 i 1T ) (PR S (53| ™
New Jersey (earlier)... ..... it (7 | 121. 2 i. Btaten Island......... {3 T (Bl 7
ProgxaTHisM

Facial prognathism did not differ very greatly in the different
groups, yet there is a perceptible tendency toward a greater orthog-
nathy among Indians of the northeastern states and Canada, and
to somewhat greater protrusion among those of Long Island and
Staten Island, the Munsee, and the Virginians of the Valentine
collection.  Alveolar prognathism (see table for details) was most
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pronounced on Manhattan Island, Long Island, and Staten Island;
east among the New York Indians and among those of south-
eastern Canada, Maine, and Massachusetts.

It is evident from the data presented above, that the eastern
Algonquian (and Iroquois) Indians, while essentially of one type,
approached purity of type much more in the northeastern Atlantic
states and in southeastern Canada than farther south. It is further
plain that the stock presented numerous and occasionally marked
loealized or tribal as well as individual variations, and thatin several
of the states, and possibly even in Rhode Island, it was modified
more or less by admixture with individuals of both sexes from across
the Appalachians or the south. A locally differentiated group
which in many respects already stood more or less apart from the
neighboring tribes and was also characterized especially by more
than average development, is the cluster of tribes of Manhattan
Island, Long Island, and Staten Island. The Munsee and other
Lenape stand in close relation in many important respects, though
they exhibit also some differences; and both of them, as already
shown, agree with the rest of the eastern Algonquians, more especially
with their immediate neighbors to the north and south.

The tables of detail measurements of the Eastern Indian crania
follow.

XCIX., EASTERN INDIAN CRANIA: FACE (DETAILS)

MALES
i |
4 = Oirhits
Group ofspect | Upper | Faclal | i, | of spoct |————————
Mens UpEr mens ""i*""l Breadth | Index
cim. cm. ciil. em. |
Sontheastern Canada. ... .. ... {7) 7.8 14. 1 552 { 1y 347 3. 06 Ei.%
Maing. ..o {3) 7.4 13 45 53, 2 (4) 3. 36 3.9 B, 2
Massachusetba. . . covaevianian, (8] 7.4 13.7 5.3 (1 | 342 306 | BG3
Rhode Island., . .o.eeuuninn.. (3| 7.4 13.35 | O&5 6y| &5 3.9 [
Conpectient. ....ocvavennnun.. (2 | n- | T [ (2) 3 25 3.8 B, 6
New York State. . _......... (o | 7.4 14,06 | &1.7 (g | 3.4 3.9 Bii, &
Manhattan Island............ (| 786 (43)| (5.5 (5| 347 3.97| EL4
Lung T s (4) 7.5 13, &5 5 )] &3 4 B26
Biaten Island.......cccoauaa. (3) T.45 14.7 L, 5 (3) 3.48 4 Bi.G
New Jersey (Heye collection). ] 7.15 13. 0 a1, 5 (T} .4 3.9 BT.5
VL T e, Sn e M et | LS R | TR (1) | (348) (3.98) (B7.4)
Virginia {miscellaneous).... .. (2) 7.5 14.7 5l (7} 3.5 1 RS 4
Virginia ({Valentine collec-
T e R e T (1) 7.3 £, RS fifi {10y 3.33 18 57,9
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XCIX, EASTERN INDIAN CRANIA: FACE (DETAILS)—Continuad
FEMALES
il | | 1
: | Number | o | poar | Facial | Number ,| Erba
Giroup of sparci- he %1. breadth index, | of speci- ——— —
Tans | upper || Mens | praioht| Breadih | Index
|
| em. £, Eyu. (<418
Southeastern Canada. . ......| (5) | 6.75 12,6 G2.4 (5) b L .78 805
SR T e e e 4y | &3 | 12,495 5.7 {4) 3. 28 1.51 R 2
Massnchusetls. .o vveeeeennnns {15}! i 2.7 56, 2 (21) 3. 3.70 BR. 5
Rhode Istand. . ....covvnenna. {4} | 13 53,2 i () 3.45 3. 57 b
Cammectent. . .l (2} 6. 55 12.3 85,7 (3 3.32 3.6 821
New York State. . ........... | 6.9 1. 1 mui (3| 3.3 3.8 | ®86
Manhattan Taand. |oo i ool oo ialane b slo oo Badbpn 8y ! m| Gw 6nl| 6Ly
Long Island............. @l 7 12,05 | 53.1 | G)| 3.2 3.73| &7.4
Staten Island.........conuun. (2) | 6.5 12,65 | (5L.6) 3 3.19 384 =3
New Jersey (earlier).......... (1) | 6.8 12.7 ] (13! 3s.38 187 | 872
MWew Jersey (Heye eollee-

i ) P e S e " {3) [ 128 .1 T: 3.4 4. 72 9L 7
Virginia (miscellancous). .. .. 4 ____________________________________ (2) 3.2 3.8 =56
Virginia (Valentine ecollec-

ot T LR R T (5| 6.9 13. 1 54 )| a.31 .72 =9

. EASTERK INDIAN CRANIA: FACE (DETAILLS)
MALES
N t
| Number s Number Eaivs
Giroup | of speci- Index | of speci- ol
WeNs | Haight | Breadth Tens | Height| Breadth i Index
e et e, . I

Boutheastern Canada. . ...... (%) 5.4 27 | 48l {4) 58 0, 8 117. 3
[T s e A et . {4y 51 2.8 | 458 3y 52 6.8 | 1138
Massachusetts. .............. (y | 5.2 2.6 40.7 (53| 575 65 | 1132
Rhode Island. . .............. w| 5 2.65 525 | (7.3) | (21.7)
Commeetionb. . Cod o iiilii (2) 3 BAR| RN s SR L I
New YorkBtate, ... ... ... {15) 5.3 2.75 5.8 {(2) 5.95 6.9 16
Manhattan Island. ...... @] &9 265 44,9 (| 605 6.85 | 1132
LongTsland................. )| 53 2.47| 487 EEE T 1NN B S| o o
StatenIsland . .........o0oci- (#) L | 27 | | {2 575 6.7 115, 5
New Jersey ( Hoye collection) . (7] &l 26 al. 1 [{:1] 5.6 fi. & 120, 7
Marrlanilod el caidlin 10 LA {1} | €5.4) | Rl DU < A | PRI S O e | o | SR
Virginia (miscollaneous). .. .. @ | 54 S L o e SRR ARt oz
Virginta (Valentine collec- | |

T e . | 53 2.74| 5.5 3| 5@ 6.7 | 141

|
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. EASTERN INDIAN CRANTA: FACE (DETAILS)—Continued
FEMALESR
MNoae T*alute
Groups Number Number |
of Meight | Breadih | Index of | Height | Breadih | Index
specimens specimunsi
Chr, ., cm. - CHE.
Southeastern Canada.. ....... {a) ] 2 67 . d (=) G ik 6.1 11a. 8
5 e e {4) 4. 8 245 il {4) G, 6 G4 115. 8
Massachusetis......ciieennnn (21} 4.97 2,46 48, 5 {8} ] &b i, 4 1154
Rhode Island. . .............. & | 514 2.68| 5.1 (%) I 5.6 6.5 | 161
Commectiout........coouaen (2) 4.75 2.6 .7
Mew York State.............. s | s 2.67| 53.2 (1) ; (5.5) (i) (127.3)
Lo Halamdl ... ...oomnnunnit (5) 4.9 2.3 49 I' I T ] [T | T
Biaten Teland..........ococ0. (3. 4.76 2508 B e s s | s e e b st
New Jersey (earlier).......... | (13) 4.57 25 5.5 (2) 5.2 6.3 121. 2
New Jersey (Heve collection), | (] 4,8 283 52.9 (| 525 635 120.5
Virginia (miscellaneous) . . . .. (| (5 (2.6) | (52) Sda | i, i s =
Virginia (Valentinecollection) (6| B 272 53 (&) | 5.5 G4 | 1164
Cl. EASTERN INDIAN CRANIA: FACE (DETAILS)
s MALES
Diameter, | .- le of | Angle of
_ Group E'L;m_r fromtal ﬂ‘::&? Bﬂs!:’_" EEE'EEI Basion Aﬁlﬁlﬂ.l ﬁﬁ'gmlnr
min= : | TSRS0I = rog-
mens imum inens hion point mﬂh%m nﬁthﬁm
M. i, chl. e, = 5
Boutheastern Canada {14} 9.7 o) 16 | 0.3 1,7 72 5
AT - s = Tt (i) 9,35 (L (lo.4y (8.1)| W.8B| (75) (55)
Massachusetts... ....... (12) 9.5 (5) | 10. 4 9.3 10.7 73 a8
Rhode Island. ... ... i) 0.6 (3) 10.5 01 10,3 i 5R.5
Conmecticut. . ..._...... (1) 9.1 T e e B [ T A B e e o et
New York State........ (16) 0.5 (%) 10, 5 0.4 10, 6 71 54,
Manhattan Island... ... (2) 9.5 (1) (11) (10, 2) 11.2 (72 5) (64}
Long Island............ (1) (9.3) (1) 10.3 9.5 10, % 74 64
Staten Island.......... {2) 0.2 (3) 1. 7 9.8 11.2 T 62
New Jersey ( Heve col-
lection) . ............. (=) 0.4 (6) 0.9 e 10,3 73 50
Marylapd.............. {2) R e e T et L8111 | S ) FY .
Virginia  (miscellane-
[Ty e R e (4 B 05 | o 0, 10, 6 (74} (60
Virginia ( Valentine col- .
7 o e e e e (14) &7 (1} (10, 2) 0,2 . 6 (71} (54)
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Cl. EABTERN INDIAN CRANIA: FACE (DETAILS)—Continued
FEMALES
Number | Dinmeter| Number : Basion Angle of | Angle of
Group af fromtal of ri.,":]’;“ suh—l l-'las;'nn hﬁl nlvg:ﬁ]r
B k= I in=- bt = : nasa TEAS TN -
Iﬁem{:‘ls imum niﬂm?m hion point thg m F;fﬂhﬁ-
. Cm. =, £, . o
Southeastern Canada....... (4 02 () . 6 50 9.9 T2 ]
M b ot e (6 | 0.3 (2| 9.9 o1 ! oz 72 7
Massachusetts.............. | o (10 | 101 9 10 71 58,5
Rhode Island. ............. (1) 8.4 (| Il 57 m, 2 73 50
Connecticut. ...............| () &y | @ | wz | an| oz 68 (51)
MNew York Sl.a.ln............! (1) R.‘EL.’-I (11} 0.9 9 1.1 TLEH .5
LongIskand__.............| (5) 9 | (® | 10 ) 10 71 (59)
Biaten Island. .. .. | () 0.2 (I | (L2) | (55 0.9 1 1 g P e
New Jersey (earlier)... .. .. ' () 0,2 @ 28] a7| o] w0 51
New Jersey (Heye collec-

o' [ et Rl ' ) g @] 96 6 | 1w 7 57
1Ty 1 A L () L L SRR B RS | ST i et ) | et
Virginia (miscellaneous). .. . () " 51 e T L et B, T8 ) A (0 ) (et [
Virginia (Valentine collec- ‘

MM sas s oo vy 3 | (1%} 0.2 5| ws 50 | 10.25 T4 5




APPENDIX

One of the most important conelusions reached in econnection with
the studies dealt with in these pages is that of the physical identity
of the Iroquois with the eastern Algonquian tribes. To test this con-
clusion the writer subsequently examined the valuable collection of
Iroquois skeletal material in possession of the Buffalo Society of
Natural Sciences,' consisting of 34 male and 22 female adult skulls,
well identified and in good condition. The results of this additional
study are given in the following tables and need little comment
except that the conclusions presented in the body of this report as to
the physical identity of the Iroquois and eastern Algonquian peoples
are fully verified. In every respect the measurements and indexes of
the new series fit closely among those of the other Eastern tribes, and
in not a single feature do they drop out of line or even equal the
extremes of variation in the skeletal remains of the tribes previously
studied. In view of these facts the essential identity of the physical
characters of the Iroquois and Algonquians, as determined by their
skeletal remains, may, it seems, be regarded as definitely established.

IROQUOIS AND MOST NEARLY RELATED EASTERN INDIAN CRANIA

CRANIAL INDEX

Male Female
Connecticut e 72. 4 | Connecticut ) st 74. 6
Maine 4 e 72.7 | Maine [ Sl
Massachusetts (14)......... 728 | Massachusetts 2y i T
Troquois ()i 74.1 | Iroquois (8. . TR
Southeastern Canada (14)......... 73.4 | Southeastern Canada  ...............
New York State s 73. 5 | New York State [ Ly e 74. 8
Maryland i s 73. 6 | Maryland i1 TR, 740
Rhode Igland T 73.7 | Long Island v S 74. 3
Delaware | 1 s 3.7 | BT 500 S i M
New Jersey (Munsee) (4).......... 73.9 | Lenape ) R 75.1
HEIGHT-LENGTH INDEX
Male Female
Southeastern Canada (14)......... 73. 1 | Southeastern Canada (5).......... Th. T
Massachusetts Il P 73 5 | Massachusetts i R e 5. 5
Connecticut [ (AT Qe 73. 5 | Connecticut s | T e 74.9
New York State (AT). e g 73. 6 | New York State (). i 72.5
Troquois (8. e 74. 0 | Iroquois T T4 4
Rhode Island R S 741 | Rhode Islamd & = ... iio.liiil.
New Jersey [ e e 74. 2 | New Jersey LB o 74. 4
Long Island 3 [ERE 74. 9 | Long Island | I 73.2
Btaten Island 1 e e Pl Th. 2 | Staten Island [ PR SLOR I 8 o 1Y

! Grateful acknowledgment for courtesies in this connection are extended to Mr, Henry K. Howland,
superintendent of the museum of this Society.
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Male

Southeastern Canada
Connecticnt
Rhode Island

Troquoiz
Massachusetts
New Jersey (earlier)
Virginia (all)

Male
Maine

Long Island
Connecticut
Magsachusetts
Southeastern Canada
Manhattan Island
Staten Island
New York State
Troquois
Delaware

Rhode [sland
New Jersey (all)

Mals

Rthode Island

New Jersey (miscel. )
Troquots

New Jersey (Munsee)

Virginia (Valentine coll.) (11)

Sontheastern Canada
Maine

Connecticut
Massachusetts

Male

Massachusetis
Rhode Island

New York State
Staten Island
Troquois

Virginia (miscel.)
Long Island
Southeastern Canada

BUREATL

OF

AMERICAN ETHXOLOGY

HEIGHT-BREADTH INDEX

Female
(14)..... 99.7 | Southeastern Canada (B)cie-
[ A 100. 4 | Connecticut s ) AR
. 100. 5 | Rhode Island ).
(S£)..... 101. @ | Iroquois 1+ e
(1R S 101 0 | Massachusetts (2oL
) . 101. 2 | Naew Jersey (earlier) (14) . ...
[ I P 101 8 | Virginia (all) (15 Lo
HEIGHT INDEX
(Hrdlitka)
(H+B)+2
L
Female
1 e 72.3 | Maine ()
i e 72.8 | Long Island L
) PR 73. 0 | Connecticut o
[ e 73. 2 | Massachusetts (22). %
(14).... 73. 3 | Southeastern Canada (9)--.-
e RS 73. 4 | Manhattan Island 6 [ O
(4)... .. 73.5 | Staten Island (3} =
(1) - 73.6 | New York State (14d) ...
(8B 75.6 | Iroquois {21) e
(G = 73. 7 | Delaware £ F
1]} 73.9 | Rhode Island (4)..
il R 74.3 | New Jersey (all) (20) ...
CRANIAL MODULE
Female
[ e 15. 22 | Rhode Island )
(e 15. 33 | New Jersey (14)...
b 15. 41 | Iroquois -2
15 £ R s 15. 44 | New Jersey |
s 15. 46 | Virginia ( Valentine coll.) (13). ..
[ E b T 15. 48 | Southeastern Canada (3)...
1 Py, 15. 55 | Maine {5)...
[ F 15. 56 | Connecticut {8)-..
(12). ... 15. 56 | Massachusetts (22)...-
FACE: NASION-PROSTHION HEIGHT
Female
[ [ 7.4 | Massachusetis (15)...
i s 7.4 | Rhode Island (4)..
(10)..... 7.4 | New York State [ G S
(D) 7.4 | Staten Island Y
(22).c... 7.45 | Iroquois (17 ):za
[ T 7.5 | Virginia (miscel.) ais
()i 7.5 | Long Island (4)-.
().l 7:8 | SBoutheastern Canada (5)-..

s =

- -

[BULL. &2

74.1
4.7

B (|

76.3
73.7
74 6
73.7
74. 2

14. 84
14. 64
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DIAMETER BIEYVGOMATIC MAXIMUM

Male Female
Rhode Island ] A 13. 35 | Rhode Island CBY. Lo
Maine REYRE b 13. 45 | Maine () PR TS
Massachusetis el .. 13.7 | Massachusetts 'y R
Troquois (24)...... 13,75 | Iroguois N o
Connecticut - 13.8 | Connecticut = = .......
Long Island 5 et 13. 85 | Long Island ' P
Virginia (Valentine coll.) (4)...... 13. 85 [ Virginia ( Valentine eoll.) (6). .. ...

ORBITAL INDEX

Male Female
Maine U R 86.2 | Maine (s obs
Massachusetts (10)... 86. 3 | Massachusetts G sl
New York State (16). . 86. 8 | New York State 141 TR,
Troquois (27)...... &7.0 | Iroqiwis i
Manhattan Island 1} e 87.4 | Manhattan Island i
Staten Island (3)...... B7.6 | Staten Island ] e
Southeastern Canada (10)...... 87.8 | Boutheastern Canada (s
Virginia( Valentine coll.) (10). .. . .. 87.9 | Virginia (Valentine coll.) (6)......

NASAL INDEX

| Female

Massachusetis [ ) g
Virginia (miscel.) (s
New Jersey (Munsee) [ e
Troquois [ JENR
New York State (oY .. ...
Rhode Island (5)..

Staten Island ;3

DENTAL ARCH (‘" PALATAL'") INDEX

Male
Massachusetts L 49,7
Virginia (miscel.) ) 0. 6
New Jersey (Munsee) s Al |
Troquois (26). . 817
New York State {Rh). . ... 5l. 8
Rhode Island (6).-.... a2 5
Staten Island L) 53.1

Male
Virginia (Valentine coll.) (3)...... 114. 1
New York State 1 P 116, 0
Iroquots ) N 116.2
Staten Island ) O 116. 5
Southeastern Canada & 117.2

ANGLE OF FACIAL PROGNATHISM

Male
Rhaode Island (3). 69°
New York State () [ 71
Troquois i AVSES 72
Massachusetts Y. 74
Long Tsland 17 P 74

17135°—B ull. 62—16——5

Female
Virginia (Valentine coll.) (5). .....
New York State ™ ._.....
Troquois (L - s
Btaten Island @ __.....
Southeastern Canada (3)easn--
Female
Rhaode Island 1} TR
New York State (. .....
Troquois [ ) R
Massachusetts (2 b e
Long [sland |

129

49. 5
52.0
2.9
al. 9
53. 2
52.1

738°
72.6
i

il IS
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The preceding statements must not, of course, be regarded as
implying any lessening of our interest in the Iroquois group. This
large and important body of Indians was a complex of tribes, some
of which, as yet, are represented but poorly in our collections, so far
as their skeletal remains are concerned. It is possible that more
abundant material will exhibit some differences between these tribes,
owing to their varied earlier associations and perhaps to other agen-
cies. In any event, the Iroquois are well worthy of further study,
even though there may not be strong probability that the chief con-
clusion reached in this work, namely, their close physical relation with
the Algonquians, can be seriously modified.

Much also remains to be done with respect to the Algonquians. The
Canadian tribes have scarcely been touched as yet; there are numer-
ous gaps in the skeletal collections from our Eastern states; and data
on skeletal parts other than the skull in the principal tribes are very
deficient.






















