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LETTER OF TRANSMITTAL

WasHINGTON, D. C., November 10, 1915.
Sir: I have the honor to transmit herewith a report by Dr. Ales
Hrdlicka on ‘‘Physical Anthropology of the Lenape or Delawares,
and of the Eastern Indians in General,” and to recommend its pub-
lication as a bulletin of the Bureau of American Ethnology.
Very respectfully,
F. W. Hoogr,
Ethnologist-in-Charge.
Hon. CuarLes D. WaLcorr, '
Secretary, Smithsonian Institution.



T

»
s
-
o
)
v

X

v S

=k

<
’.

i

)
0

_.\L‘

"

=
L e
Visage
’




CONTENTS

I. SKELETAL REMAINS OF THE MUNSEE

Jettrodhuction s EREEI- SEES SN INE SN Wy - S+ Sws SNEL AR R e 2
@ondition-ofvlie*eolleClion o'y ek s T i v am . e L sy LA
Genpral=TFaieal w0y JEUN S mw o ek od sigrevch e ss Ayl el <o « IRIEINER R,
AgeSAdis BRIl Exs o A 375 < LUl i b e SIRSRSIR Coen L S WIRDN (IR AL
Artificigldeiormation  T0: 5 F. S bl S m s e Ve
Pathol ogry i ine 95 3 7 SRRl BgtE LUee 7T onRee |
The CHRRIRS T AN SR DR i ST NS S R SN ma o O SR
General observations: Differences in type................. ... ... 5k
Chief descriptive featuires: ?4 MUAARLIE, Y mdo Lisgdiea 201 res oAt
Medsurements: 145 0t L Ve O R D e R e e s R
Eorm ofsthe vamnlte s L 2 5 sin i shl o it R . L= L'

Size of theslulls.cs 0 st =hy -las e v & ARSI IR0 RATSDIT
Relation of size of skull tostature. ... ..... . ... ... ... ........

Size and shape of the face. . 5. oibrv o o= SV BB ol | .

Qrbitd, NOo™ L row ot s o o s TN e 30 doLsast L L
Rrogmathisme:in s « <o elvp s i s ARG Smal Y o o0 70

PAlafe st s e e sk DA R e S i A ST 5 e RIBIEN
Foramen magnum ~ic. Joobznanis .t Luerhanhiostaniies cininy t L8l

T OWEIAWE L2~ % % snnus L AR R Rk B0 kil d R ke, £ co ok Wby s SAENN
Detailed observations on the crania. . ............. ... o i,
The vault: Forehead: = Lol deniinh tr e ss | MIERORYTIINENIE |

(Wormian bonest: fs oy i Fa sl venitinanaie ST T SR O0 SRYEAR . 2
Bregma and: Inca-boness:.oue & thr zeedon s seoomuinithua HydT 0
I slOTATUITION 5 554 « LR AT AR Lo S R R e S i A i
Rietromastoid fotaming: <<=« c .o dac sl S b dihn cie we e dolen Laplidd
IMOBIGRIE St e s LR NI R A L & e o v o S S A et Lk 5 5 AIASY
SupraerPitaliPidgesic S cec iz sl o o R S o IO
NASION - EPrOBFHON-. wite i n Tk AL TR Shmnd et oonin s itk b g < - RLINEE
INEBRT DridgeecsPeimn e« cin g e ek om0 f dn v s -wvorivn SNORYIIAY. Liowliizai),
RIASEIELONeSR s var s tle {5k ai b o b Bzt 50l Aot otz el
INASABAPARIUTOL s s s s c ot e s Lo oo 2 o DI e 1001 L
Il T e AR R R S, 111, "1 I TOTEY, (T S
O Sl A RS~ (S GRS | 1 1217 I 11T T, S
S A e S P i S S NS o
TN 00 A s T e S R AR e | |
Upper:alveolapaneiteedi= e e o oot ol P s SRS R Ry 5
Lowerjaws. . . 50 0of dune somlt st i Do soisti cvatn Soveentl .



6 CONTENTS

The crania—Continued.

Detailed observations on the crania—Continued. Page
Base.of The/BlumlhaT 8o, - St i SRR oy ot I SRR 43
Glenoid feagee 2. 2 1o e S0 o RS SIS, 0 e e 4 43
Plooriofitheiatditory’ meatuis s ea DI aln o0 e 44
Styloidjprocesses. JBFREIRYEN R AR T R e 44

Middle lacerated foramina. Posterior lacerated foramina. . ..... 45
Depressions of the petrous portions............................. 46
Plerygotbaalforaminats Sel e S ie o Me e e, =0 Rl 46
Postexior Cond Y INC IOralmIIEY, - - trr s o e e o ororsts S el Aor eiras 47
Miscellaneous anomalies. . .. ... ............ R e 47
T o) R L e ey gy ey e Ny o I [ i T o 7 QP i | 48
Dentitionise. = -oF 351 10 e et T e g S e NS R T vt 48
Lossiand decawe’ T80 Tt fovy (L AT Cias SRR R S St R 48
Wear a2ttt enbe & 0SS SDn 2R iF Bl S WSt il v S s L PRI 48
Size, quality, shovel-shaped incisors....................ooo.o.o.o... 48
ANOmaliERI et e R - A e e B L M S i L 49
CUBPIAB. o o o bR o s 3 G b e R s vt Lot v o 49
Summary of measurementsand observationson the crania................. 50
The bones. ..t N T S O L e i . e S AR e 52
Humerus. .. ... e e P e e e e S SRS Y 52
Greniera OBSETVAONE., . o e e o oo s B+ MBS e S8~ 52
Detailed observations............covneeneasdboncionnans Saaat <k | 55
Shape of theghaft_ . .. oo idi 00 ket sl b winfe Satp sl - 55
Perforation of the Beptum.. c..ov.oio e enenns silaalt .. 2584, 55
Supracondyloid Processs. =:.:o. koot pee ine s Sl AL SRR 56

Radifie s 70 B et ipivira thie fa o0 Togii s ci TR vnn s sarty: St 56
L T ooy i ) P L P ISR ], vy o B T WOEL” | 57
R OIIUL 1. 1 i e i T Tt o e e s e e s St U hcrls el Al e 58
General obseTvations. ..... ... ... < uilses wps 53 st eeramis oo as 58
Measurement. . ooeliy con e n i e npelsemion = asHan o Miay gl - 58
Humero-femoral index. ..o oo o oo oo loms co ol ieBead Taepilintd ¢ 61
Phe shaft £ . ccvecctinpi e bt ce s - cEARER S S Prat S el 61

18 ET s 11 1ol e Y DR SR SRt s~ - e il T IR T T LS 63
Special characteristics of the femora. . . ... . ... ... ool 65
Linea asPera . . i uie e fin s s thhe vt s - e RitEisEy b MBI - 66

Shape of the Bhaft- . . oo oo iot ool i te. o i usitetil 66

Third trochamters. . .o, S0 e o 20 Saaad senl b Srmmea s 66

DI e e et S5 5o s e S A T e O o oS SO il T P oD pe 67
Fibula . oo oo o iide v Saliol wid faois ks s = R tRHSRRY. iaernaa st gl 70
Clalvicle sy Y 1 7, L ST ey L AR i e AR 71
Sternum e v oo oot BE etk s S e podt Lo ki vy TSNS s B 72
Scapulal il .o R N A e v h o s e R S AN 1 73
General Teatures. wu s Sonivin b b fewss Sota o tt batirs St irie S CBERE T8 4 o 73
Descriptive feattres. . 5. . Loz ioll o tit st s st a3 75
Typeof body.....cocoenniiiiii 75
Superior border. 5. .S ror s Al LEARR Ta s 20 S ion Sandilis 76
ScapulanmotCht. ;. o Ut e R 0 e e 1 s e M 78

3 201 of: MREMRC L RSN S SUR . St e ] o 5 AR e TR T B S 79
SPing . LS R e S AR s LAY YEP S TR TC T 1 5 80
SACTRM .o 4 ST G S SRS R T S s < SOTA G e S 81
General observations and measurements . .............cciiieieaaian- 81
Sepmentadie e PToad. wahadna it - o v - hai i P 82

A VAETIEC R s - 2 s et s s s o e s o A R 82



CONTENTS.

The bones—Continued.

Ossliinnontinatasand ipelviet )L Jouspaisl. (X dangle sluneml 1deilai
ey Oew LN oG, 0. LR PaEeal Sl - st
[Fhelpelvisasa wholer 3  ARners, pewieion, I, Sol ol V5 AL N

Short-and ‘othiertbones) s Dar 2Roe Ul IRS FEDELUGIRIT . Lo i i Tarron
Patellariali Brmsedsacmsnaiesi g SHGANDE Dl Satin: s o el
Bonesiof:thezhandissl wenba UpdWsons Lo Teab, LaEEr Uaed ST SN LIS, Y
Bonee of filelfcaiMDaeh. Mt SRrREn S Daorbatl Al 7 FATY

Firsttmetatarsal 52 30 XL SL T XY i tii e canin
Osleal i sl xstitbe. A0TSR SIS LSO Arkiautadol it I3
Articular facets for astragalus........ .. ... .. ... ...l
A siiagaluse: o idsulods SR Bl e D aptny. Mb i e st 1D
Scaphoid sl lssat fosu gt of Selfnorieiahying ) bis sodadl o,
Gubeid Ui o s wisprb tp s tieda e iead ) JIIY. L TR LR L)
Tofernalouneifotnpart At R T -c o T el b
External and middle cuneiform. . ... . ... ... o i i iiiiiiiil.

Summary of measurements and observations on parts of the Munsee skele-

ton otlventthan:theskull. visismm: ool sl sl oiden s Ly s VT L AT

II. EASTERN INDIAN CRANIA IN GENERAL

O A TN T A OIS o I g ok
Cranial index............... et i bt tae 0 gt (e B s pasivagton DS
Heightrof sloull ST SV SRSk Sr- R 7o SRRV SRS T2 ROTUANGOE LSO Pe 105X g
S IVANEY b 1) i gty oy b Ll L ol s i Sl A s el sl s Ly Lo L5
IACINTNCAS Y SReTite e b chravans S U s ammaf =y SE Ry =28z s wn i aaNU W N S oo

Lk llid bl S (oma et o St Pl it st it ok sty 2 e Mo

Breadthrefthemee s iiwsisrsrrasarvasins, - S L e BT ol

APPENDIX

Iroquois and most nearly related Eastern Indian crania............... sty . g

110



Prate 1.

2.

00~ D U

10.
11.
12%
13.

14,
15.

7

18.

o

21.

22.

23.

24,

ILLUSTRATIONS

Anthropological map of the Indian population of eastern United
States and Canada according to present knowledge...............
General view of the locality of the Munsee cemetery at Minisink,
NeWrdetseyau. wrn ot armnhin sk s o SRMLIIONO Ml o

. Plan of the Munsee burial site showing location and position of the

burial 5% Add Josdusip, s Gt T L Sl sl AT LR s

. Two typical Munsee burials in moderately contracted position.....
. Two burials in extended position.. .. ... ... ...................
. Male Munsee skull No. 285,303, U.S.N.M. (front view).............
. Male Munsee skull No. 285,303, U.S.N.M. (side VieW)..c.eeveeeenn..
. Male Munsee skull No. 285,303, U.S.N.M. (view from above), show-

g typiealfeaturess: ol on o dlon L s Urte R

. Male skull No. 99-6669, A. M. N. H., from Manhattan Island (front

Male skull No. 99-6669, A.M.N.H., from Manhattan Island (view

from above), showing long ovoid outline........................
Male Munsee skull No. 285,308, U.S.N.M. (front view)..ccoceeean...
Male Munsee skull No. 285,308, U.S.N.M. (side view)...cccccavecaa-n
Male Munsee skull No. 285,308, U.S.N.M. (view from above).......
Undeformed typical female Munsee skull No. 285,309, U.S.N.M.

(VAR drom;aliovie)! & s iiganiampni e il n-rih o o el Sl

. Male Munsee skull No. 285,306, U.S.N.M., showing fine ovoid out-

Large male skull No. 20104423, A. M. N. H., from Manhattan
Island, showing fine elliptical outline.............cociiaiiiaatn.
Adult male skull from Manhattan Island, No. 99-6667, A. M. N. H.,
showing an exceptionally high and narrow face..................
Brachycephalic extraneous female skull, No. 285,311, U.S.N.M.
(view from above), found with the Munsee Indians. . ...........

. Skull of Munsee child of about six years of age, No. 285,329,

TU.8.N.M,, showing fronto-occipital compression. ................
Base of female skull No. 285,311, U.S.N.M. (brachycephalic ex-
traneous), found among the Munsee burials, showing excessive
gize of the foramina ovale, especially on the right side...........
Lower jaw of female Munsee skull No. 285,307, U.S.N.M., showing
complete fusion of the right lower lateral incisor and canine......
Supracondyloid process in a femur, and a spurious supracondyloid
foramen in a humerus of the Munsee...............cooociiiiann
Fusion of humerus and ulna; male Munsee skeleton No. 285,303,

Page

i

ik
18

22
25

26

28

31

32

37
38

40

40

40

42

44

45

48

49

54

58



ILLUSTRATIONS. 9
.

Page
PraTE 25. a. The seventh cervical vertebra of female Munsee skeleton No.
285,311, U.S.N.M., with a cervical rib.
b. Scapula of female Munsee skeleton No. 285,328, U.S.N.M.,
showing semilunar shape of the superior border. . .............. 76
26. a. Male Munsee sacrum showing bilateral articulation with an extra
segment introduced between the last lumbar and the sacrum.
b. Female Munsee sacrum showing bilateral articulation with extra

[T T T ey SR . e L R R S o P 81
27. Female Munsee sacrum showing unilateral articulation with the
ST RO T00 i e e . o e e S e 1 S ST S AN 82

28. a. Patella of female Munsee skeleton No. 285,311, U.8.N.M., show-
ing marked obliquity.
b. Patelle of female Munsee skeleton No. 285,309, U.S.N.M., show-
ing pronounced vastus notch.
c. Internal cuneifoims of male Munsee skeleton No. 285,301,
U.S.N.M., showing each a double metatarsal facet.
d. Pair of female Munsee scaphoids showing unusual broad talus
facet.and.peculiay tberosityt - .ot s 5 o o Lo ai o e S 90
29. a. Theright and left first metatarsal of Munsee skeleton No. 285,326,
U.S.N.M., showing disproportion in size; also a canal in the
smaller bone, possibly the vestige of an early fracture.
b. The calcanei of male Munsee skeleton No. 285,313, U.S.N.M.,
showing wide separation of the two facets for the astragalus...... 96

Fraure 1. Map showing the location of the Munsee cemetery................ 12



*

s

_)i.r&w' - |‘i.;’"-'4 '-.,;143 -

SR e
- N ANTON,

-

it G
R ok SR
Arewn e v -
G0 =

= '.l."wv-..-.?._u"

TN 1o

T -‘c"




ﬂ\a. v et
"“u@m 0 Whp
b ded

Iy o AR

i

413 JADIDOIOTORTT Y A
Tals BT N0
mﬁm*m FISOT AR /]
2T ma‘ ws'vr; e

2%

;mmua f-umn o mﬁo A

"‘Wiﬁman m«, 7&

,-,,». )




BUREAU OF AMERICAN ETHNOLOGY

BULLETIN 62 PLATE |

77" 73° 69°

\

3]

1af]

ANTHROPOLOGICAL MAP
OF THE

INDIAN POPULATION OF

EASTERN UNITED STATES

AND CANADA

ACCORDING TO PRESENT KN_OWLEDGE
BY ALES HRDLICKA

%% 1915
" ﬂg, w

THE ALGONQUIAN-IROQUOIS
DOLICHOCEPHALIC TYPE
88° B5° LONGITUDE WEST 1‘ FROM GREENWICH _ 77°

THE EASTERN AND
SOUTHERN BRACHYCEPHALS

e 4

A Hoen & CaBaltimere



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

I. SKELETAL REMAINS OF THE MUNSEE

INTRODUCTION -

remains found in the vicinity of Trenton, New Jersey, the

writer collected and described all the crania of the Lenape or
Delaware Indians which at that tiie 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 H. 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 eare, and shortly
after the field work was completed they were presented by Mr. Heye
to the United States National Muscum. This skeletal material forms
an important addition to the previously limited collections repre-
senting the Lenape Indians, whose physieal 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.

IN 1902, in pursuance of a study of the antiquity of certain skeletal

1 Hrdli¢ka, The Crania of Trenton, New Jersey, and their Bearing upon the Antiquity of Man in that
Region, Bull. Amef. Museum of Natural History, Xv1, art. 311, New York, 1902, pp. 23-62, 22 pl., 4 fig.

2 For details and archeological results, see George (. Heye and George . Pepper, Exploration of a Mun-
see Cemetery near Montague, New Jersey, Contributions from the Museum of the American Indian (Heye
Foundation), 11, pt. 1, New York, 1915. The Heye Expedition reports some additional burials, but the
skeletal remains therefrom were in a very defective condition.

11
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On the arrival of white settlers, the entire region afterward known
as New Jersey belonged to the Lenape or Delawares,® whose settle-
ments extended “from the Mohicannituck [Hudson River] to beyond
the Potomac,” 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 affiliated lin-
guistically.

The Lenape were divided into three large groups, or, as Brinton
calls 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,*

1 Captain John Smith’s Works, 1608-1631, Arber ed., Birmingham, 1884; William Penn’s Letters, 1683;
G. Thomas, History of New Jersey, London, 1698; Thomas Campanius Holm, Short Description of New
Sweden, Stockholm, 1702, transl. by Duponceau in Memoirs of the Historical Society of Pennsylvania, 111,
Phila., 1834; T. Acrelius, History of New Sweden, Stockholm, 1759, transl. in Memoirs of the Historical
Society of Pennsylvania, X1, 1874; Samuel Smith, History of the Colony of Nova Cesarea or New Jersey, Bur-
lington, 1765; Peter Kalm, Travels into North America, London, 1770-71; G. H. Loskiel, History of the
Mission ofthe United Brethren among the Fndians in North America, London, 1794; Geo. Chalmers,Political
Annals of the Present United Colonies, etc., 1780, New York Historical Society Collections, 1868; John G. E.
Heckewelder, History, Manners and Customs of the Indian Nations who once Inhabited Pennsylvania
and the Neighboring States, Phila., 1819, Mem. Hist. Soc. Penn., X11, 1876; also MSS.; James Grahame,
History of the Rise and Progress of the United States of North Americe, T.ondon, 1827 (new ed., 1836, 1845);
Thos. ¥. Gordon, History of New Jersey, Trenton, 1834; J. Curtis Clay, 4 nnals of the Swedes on the Deloware,
Phila., 1835; Yates and Moulton, New York, N. Y., 1824; Isaac Mickle, Reminiscences of Old Gloucester,
Phila., 1845, Camden, 1877; A. Gifford, Aborigines of New Jersey, Proc. N..J. Hist. Soc., 1v, Newark, 1859,
pp. 163-198; D. G. Brinton, The Lenape and their Legends, Phila., 1885; Handbook of American Indians,
Bull. 30, Bureau of American Ethnology, Washington, 1907-1910.

2 These designations are not translations of the terms given in parentheses, but “refer to the location of
these sub-tribes on the Delaware River,” Minsi (from minthin, to be scattered, and achsin, stone), meaning
‘“‘people of the stony country” or ‘“mountaineers”; Unami (from nghen, down-stream) means ““people
down theriver”’; and Unalachtigo (from wunalawat, to go towards, and ¢’kow or tkou, 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.)

3 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.)

¢ Heckewelder, Hist. Ind. Nations, p.52. Brinton (op. cit., p. 37)is 6f the opinion, but on what grounds
is not stated, that the extent of the territory of the Munsee 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 historic evidence that they had a settlement on the last named river.” It seems, however, that
even if the presence of the Munsee on or beyond the Susquehannah may be open to contention , their
presence along the Hudson is well established. Gifford (Aborigines of New Jersey, p. 180) states that
‘‘the Minsi tribe extended as far on the west banks of the Hudson as Tappan.” Yates and Moulton
(History of New York, 1, p. 225) place the Minsi even farther east, ‘from Long Island to and beyond Min-
nisink.”  According to Ruttenber ( History of the Indian Tribes of Hudson’s River, p. 50) the Munsee terri-
tory ““extended from the Katskill mountains to the headwaters of the Delaware and Susquehanna rivers,
and was bounded on the east by the Hudson; their council-fire was lighted at Minisink [about 10 miles
south 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 subdivisions of the
Munsee along the Hudson and their location: the Waoroneck, 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 to 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 beyond 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 Musca-
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
castern North America, and it is 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 carly settlers, a fact that shows the cemetery
to be of historic date. Furthermore, one of the skeletons is that of
a-tall white man of Scandinavian or Nordic type, possibly one of the
Dutch, 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 Susquchanna and soon after
on the Allegheny River in Pennsylvania, where some of them had
gone as ecarly 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 outbreak
of hostilities between 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-

1 Quoted from Hrdlidka, The Crama of Tre’nton, op. cit., pp. 32-33.
2 Ruttenber, History of the Indian Tribes of Hudson’s River, p. 178,
4 “River Indians returned from a residence with the Shawanoes, brought with them some Shawanoes
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companied by Arnout Viello, 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 by
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 been
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
dcsucd many of the bones are sufficiently 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
cither 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 pelvic and other bones of the skeleton. The results

who intended to settle with the Minnisinks, asking permission to that end. Council directed that ths
Shawanoes must first make peace with the Five Nations. Cmmctl Minutes, Sept. 14, 1692.””
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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 cemetery
of a peaceful population.!

ARTIFICIAL DEFORMATION

A fact 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, cradle-board flattening,
but there are three or four instances in which there are plain traces
of bilateral frontal compression, which indicates intentional deforma-
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 distinct mark on the frontal bone.? 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 writert 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 Munsce of
some Shawnee is suggestive, for the latter, or a part of them, lived
in Kentucky and Tennessee, where the practice of fronto-occipital
deformation was not uncommon, and in some parts of that area,
indeed, was quite general.

PatrOLOGY

The bones in the collection are exceptionally free from the effects of
injury and disease. The skulls exhibit no scars 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. '

1 Had 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 could have been in use only
about 60 years by a population of 100, and proportionately less, of course, for a larger group.

2 As happened frequently on the coast of Peru, for instance, where the same type of deformation was
practiced. No board was used in these instances, the frontal compression being effected by means of pads.

3 Report on a Collection of Crania from Arkansas, Journal of the Academy of Natural Sciences of Phila.,
x1m, 558-563, Phila., 1908; Report on an Additional Collection of Skeletal Remains from Arkansas and
Louisiana, ibid., XIv, 1909, pp. 173-240, 9 figs.; Report on Skeletal Remains from a Mound on Haley Place,
near Red River, Miller County, Ark., ibid., X1v, 1912, pp. 639-640; Report on a Collection of Crania and
Bones from Sorrel Bayou, Iberville Parish, La., ibid., Xv1, 1913, pp. 95-100-

1 The Crania of Trenton, 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 callus 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 half.

Radii (total number, adults, 45):
: Both bones of no. 285,320: Some osteoperiostitis over distal half.
Ulnz (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. 285,336: Some osteoperiostitis, distal half
(left healthy).

Right bone of no. 285,320: Moderate oateoperlostltls 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.”

Tibize (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 osteoperlostlms
middle (right healthy).

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

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).

Fibule (number present, adults, 51):

Pair, no. 285,320: Osteoperiostitis.

1 The bones of the children show nothing bathological.
17135°—Bull. 62—16——2
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Clavicles (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.
Scapula (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, lumbar rcglon
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 arthritic exostoses.
No. 285,320: Moderate arthritic exostoses.
No. 285,328: Moderate arthritic exostoses in cervical and lumbar
regions.
Pelvic bones (of 20 individuals):
No. 285,321, right: Some marks of arthmtls 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.
DBones of the feet: ;
: Os calcis (number, 61): Nothing pathological.
Astragalus (number, 58): Nothing pathological.
Other bones (number, 537):
No. 285,321: Right scaphoid, arthritis (left healthy).
No. 285,326: First right metacarpal diminutive (may have been
injured in early life).
Patellz (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 OBSERVATIONS: DIFFERENCES IN 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 dolichoceéphaly 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 ‘Munsece”
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 Eastern skulls.in general.

1 Crania of Trenton, op. cit.
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Curer DEscrIPTIVE 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 zygoms 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
ovoid (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 scarcity 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.

¥ORM 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 dolichocephalic to mesocephalic, and (c)
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.

1 Allmeasurements presented in thisreport were taken personally 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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I. MUNSEE CRANIA: MEASUREMENTS RELATING TO THE FORM OF THE VAULT *

MALES
rength, | Breath,| Heght | copan | Hilehe | M
mum mum | bregma) index index
Cat. I:IO" Deformation
U.S.N.M. bX100 | eX100 | cx100
(2) (b) (e)
a a b
|
cm. cm. cm.
18.9 13.3 14.2 70. 4 75.1 106. 8
19.8 14.6 13.8 73.7 69.7 94.5
18.7 14 14 74.9 74.9 100.0
18.8 14.4 13.7 76.6 72.9 95.1
285,326. . ... Slight occipital flattening....| (17.7) (13.7) $14.9) i S S e el S
285,301..... Moderate occipital flattening.}  (17.8) (15.1) (Q420) ]2 St S5 MES e (o i s
285,305 - .|z - Oy, o A e E A 0T (R VB MG ) M TP A e ol S| TE B e
@ ) @ @ @ | ®
Averages of unde-
formieds, .\ .ot ol 19.05 14.1 13.9 73.9 73.1 98.9
FEMALES
18.2 13.3 13.1 73.1 72 98.5
17.6 13.1 12.4 74.4 70.5 94.7
16.9 13 12.9 76.9 76.3 99.2
17.4 13.4 13 77 7.7 97
18 14 13 77.8 72.2 92.9
6.0y | @41)| @3.2) ...
(16. 6) (14.3) (14.2) |...
16.9) | Q44| (4.2
285,321.. ... Marked occipital with slight
frontal flattening. ......... (16.4) (14.5) (G50t I e a2 |8 MR Wy - 50 1
(5) (5) (5) (5) 5) )
Averages of unde-
farmaghl 1% .. St s ot 17.6 13.4 12.9 75.8 73.1 96.4

* Arranged on the basis of the cephalic index.

1 Not sufficient to vitiate the measurements.
»

Attention may be called to the lower value of the 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 arc, 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 CRANTA: MEASUREMENTS RELATING TO TIIE SIZE OF THE VAULT *

MALES
Circum- Thickness
Cranial ference of left
Module | maximum | Nasion- | parietal (1
Number Capacityt| L+B+H | (above opisthion | cm. above
supra- are and along
3 orbital squamous
ridges) suture)
e.c. \ em. cm. cm, min.
D R SR el DR IR | X 1,470 15.27 49.3 36.2 4
1, 505 15.57 51.5 36.6 4.5
285,303.... 1,515 15.47 S12% 38.3 | 5.5
285,301.. .. 1,515 15.83 51 36.9 6.5
285,305. . .. 1,530 15.10 49.4 35.2 5.0
285,313.. . b 1,550 15. 63 51.3 3.1 5.5
25087, e o o Sl S0 1,720 16.07 55 39.5 4
. Q) ) ) @) )
Averages. ... b Rl L kLT At o ! 1,544 15. 56 51.3 3.1 5
FEMALES
1,225 14.37 48.5 34.9 3.5
1,240 14.27 47.6 33.9 3.5
1,265 15.0° 50. 2 35.1 5.5
1,280 14,60 48.2 35.0 4.0
i1, 256! 15. 03 48.7 33.3 5.0
1,295 14.43 47.9 33.8 4.0
1,300 14,87 50.1 36.3 4.0
1,310 15.03 48.7 34.0 5.0
1,375 15.17 49.3 35.0 5.0
. 9) 9 9) ) (9)
AU oyt s - o e - d 5 T g - e 1,285 14.75 48.8 34.6 4.4

* Arranged on the basis of capacity.
- fMeasured with dry mustard-seed and by the writer’s method described in Secience, xvi, 1903, pp.
1011-1014.

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 c. c.); 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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III. RELATION OF AVERAGES OF MEASUREMENTS RELATING TO SIZE OF VAULT IN
MALES AND FEMALES

(Males=100)
Number of speci- 2
mens . Nasion- iolea
Group Capacity | Module %ﬁgﬂg’ opisthion| T::ég;(
arc
Males | Females
Arkansas. .. . Zwreo. L et 19 14 86.5 96 96 96.5 92.5
LomiRlangen® b .. . Bocnate 12 % 89.5 96 97 98 88
Munsee (excepting no. 285,308). . 6 9 . 8.0 95.5 96 94.5 88

* From A. Hrdli6ka, Report on an Additional Collection of Skeletal Remains from Arkansas and Loui-
siana, Jour. Acad. Nat. Sci. Phila., X1v, 1909, 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 reasons 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 cranium 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 SIZE OF SKULL TO STATURE

The size of the head, as is well known, increases 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. MUNSEE CRANIA: RELATION OF SKULL CAPACITY TO STATURE *

MALES
Femoro-
. graxzial
v index (=c.c.
Bicondylar| gy [Zofskanl
Number length of capacity | capacity
right femur per 1.0 cm.
of femoral
length)
cm. ohel
43.4 1,530 35.3
4.2 1,515 34.3
45.1 1,720 38.1
45.1{ + 1,515 33.6
45.3 1,550 34.2
46.6 1,470 3L5
48.1 1,505 31.3
) ) )
AtVOrigrge s8N, L SYESEANEIRQ Y. o e, Sl aemih & (L (45.4) (1,544) (34.0)
Hxdlusiwe of 235:308: _eee. B s R Bl d g T T 3 45.4 1,514 33.3
FEMALES £
39.4 1,295 32.8
40.2 1,225 30.4
42 1,280 30.5
42.3 1,300 30.7
43 1,375 32.0
43.5 1,310 30.1
43.8 1,275 29.1
44,7 1,240 27.7
() ©)] (8)
AVOIEBENRA-] - ot . Ul My, i g AR T B s 42.4 1,288 | | 30.4
COMPARATIVE DATA
MALES
Arkansas (5) 45.1 1,446 32.1
Louisiana (7) 44.4 1,434 32.3
FEMALES
T (TR S S A S NPy A T ) 41.7 1,330 -+ 319

* Arranged on the basis of stature (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 alignment of the cases. This is especially true
in regard to the capacity, which in this small series shows little

1 Published by the writer in his Report on an Additional Collection, ete., op. cit., 1909, 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 to 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 elght mdexes 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.

SIZE 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 d1mens10ns
were rather subdued for Indians.
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V. MUNSEE CRANTIA: MEASUREMENTS RELATING TO SIZE AND SHAPE OF THE FACE *

MALES
Total Upper | Breadth s
length 1en§th of face | Facial | Facial | Cephalic
offace | (pros- | (diam. | index | index |index of | Diameter 5
Number (chin- | thion- | bizyg. | total | upper |theskull| frontal | Dismeter
nasion)f | nasion) | max.) | XX100 | yX100 (for com- minimum| Pigonial
Z z parison)

(x) (6] (z)

cm, cm, - cm. cm., cm.

11.8 6.8 13.7 86.1 49.6 70.4 9.3 11

12.2 7.0 13.9 87.8 50. 4 74.9 9.5 11.9

12.1 6.9 13.6 89.0 50,7 @ 8.7 10.6

12.0 7.2 14.0 85,7 51.4 76.6 9.0 9.5
285180821 ISR s N 12,6 7.4 14,2 88.7 52.2 237 10.1 1.1
b 168 Tt SR I [ A 12.1 7.2 13.6 89.0 52.9 $) 9.6 Bis
285,801 .55, Footaaads 12.3 7.6 14.2 86,6 53.5 (€)) 9.5 9.3

) (7) O] (7) ()] (W) O]
Averages............. 12.15 7.15 13.9 87.6 BL B UMY 9.4 10.4

FEMALES

T (e i SR 11.9 7.0 13.6 87.5 51.5 (€] 9.8 10.3
285 8Fpe T2 ST AR PN 3 6.6 12.4 90.3 53.2 4.4 8.4 8.7
285:8027€3 "\ vk b5y 11.9 7.0 12.8 93.0 54.7 ) 9.3 9.8
DRGIBOTE L © 4TS 163) 6.8 12T daldi " L S 54.8 76.9 S BRISARGRINE
RGBT T A 11.8 ) 12.9 9L 5 56.5 (€)) 9.4 9.6

4) ) (5) 4) )
Averages............. 11.7 6.9 12.8 90.5 UL 50 | e 9.1 9.6

* Arranged on the basis of the Upper Facial Index.

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

I Slightly 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 respects, 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 muscles of mastication.
The same condition was noticeable in the crania 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, wero rela-
tively quite narrow.
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MALE MUNSEE SKULL, NO. 285,303, U.S.N.M. (VIEW FROM ABOVE),
SHOWING TYPICAL FEATURES
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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 crania which the writer reported on in
1902,? there were several specimens in which the orbits were unusu-
ally low. At that time it secmed 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 78.1. 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 crania previously mentioned,
and is present among the Eastern tribes in general.

VI. MUNSEE CRANIA: ORBITS,* NOSE

MALES
Orbits y Nose
Mean
Mean | Mean | index Index
Number height | breadth | bx100 | Number [ Height | Breadth | Bx100
(@) BN H
cm. em. em. cm.
3.2 4.1 78.1| 285,303 5.0 2.2 4.0
3.4 3.95 86.1 | 285,326 5.0 2.35 47.0
3.4 3.9 87.2 | 285,301 5. 45 2.6 47.7
3.6 4.05 87.2 | 285,305 5.0 2.5 50.0
3.35 3.75 89.3 | 285,308 5.3 2.8 52.8
3.3 3.6 9.7 § 285,306 5.0 2.9 58
2858016 % . % siss epl kil 3.6 3.9 92.9 | 285,313 5.15 3.0 58.3
) O] (7 ) @ Q)
AVerages:......cocvaiaeiieeneas 3.4 3.9 87.5 5.1 2.6 51.1
* Arranged on the basis of the Orbital Index. { Arranged on the basis of the Nasal Index.

1 It seems advisable to mention at this point the exact method used by the writer in the measurement of
the orbits, for there appears to be not a little discrepancy in this respect among different workers. The
measurements are those of Broca: The breadth is from dacryon (the point of intersection of the lachrymo-
frontal suture and the sharp free orbital border of the lachrymal canal) to the most distal part of the
lateral boundary of the orbit, below the malo-frontal suture; while the height is the maximum height, from
about the center of the lower border of the orbit. Both dimensionscan be taken with fair accuracy by
either a graduated rod or by the two sharp points of the compas glissiére. The main point is that the
measurements should not comprise any part of the borders of the orbits, particularly the outer one, which
differs considerably in thickness and breadth, and part of which seems not infrequently to be included
by those who take these measurements.

2 Crania of Trenton, etc., op. cit.

3 Broca’s classification.
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VI. MUNSEE CRANIA: ORBITS, NOSE—Continued

FEMALES

Orbits Nose
Mean Mean 1%322 Index
Number height | breadth | }x100 | Number | Height | Breadth | BX100
@ |. O e H
cm. cm.
5.3 2.5 47.7
4.9 2.4 49
5.0 2.5 50
4.9 2.6 53.1
5.0 2.7 54
4.8 2.6 54.2
4.9 2.7 55.1
4.8 e B 56.3
5.2 3 57.7
: : 4] O] ()N FPERR 9) 9) 9)
AVOrages. ... coveeeceecananecas 3.4 3.72 AT SR ] 5.0 2.65 52.9

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 cent; 3 m., 1 f.) of leptorhinic, four cases (25 per
cent; 2 m., 2 f.) of mesorhinic, and eight cases (50 per cent; 3 m.,
5 f.) 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 thesubnasal (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

L I’ Anthropologie, XX, 1909, pp. 35 et seq., 175 et seq.; 1910, pp. 503, 637.
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MALE SKULL, NO. 99-6669, A.M.N.H., FROM MANHATTAN ISLAND
(FRONT VIEW) -
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VII. MUNSEE CRANIA: PROGNATHISM, FACIAL AND ALVEOLAR*

PHYSICAL ANTHROPOLOGY OF THE LENAPE

29

MALES
Basion- Basion Basion- | Frosthion- Prosthion- | Facial Alveolar
prosthion | subnasal o orig nasion subnasal angle angle
Number line point t height [point height| (angle be- | (angle be-
tween a tween a
(@) ®) © @) ) and d) and ¢)
cm. cm. cm. cm. cm. 2 H
285306 . Lob 10.5 9.7 10.4 7 2.1 7 62
B85, UM s LI e 10.2 9.2 10.3 7.4 2.2 70 58
285,301.. 10 8.8 10.4 7.6 2.3 72 54
285,305.0- - cvncenen 9.4 8.6 10.0 7.2 2.2 74 64
286,226, & . o 9.9 ‘8.9 10.3 6.9 2.0 74 56
s o D RACER SR AR 9.5 8.7 10.2 6.8 1.9 kid 61
(6) (6) (6) (6) (6) (6) (6)
Averages......... 9.9 9.0 10.3 7.15 2.1, 73 59
bR (T B 1 10.4 9.2 10.1 6.8 2.1 69 52
285,327.. .. 9.4 8.4 9.7 6.6 1.9 74 55
285,302.. .. 9.0 8.0 9.6 7.0 2.2 74 58
BFDOIINIL 5 L 5 10 9.0 10.5 7.3 2.1 74 58
285,310..-cccee.... 94, 8.4 10.2 7 2.1 76 58
) ) 5) (5) ) ) (5)
Averages......... 9.6 8.6 10 6.9 2.1 74 57

* Arrangement of cases based on Facial Angle.
f The “subnasal point’’ of the writer is the lowest point on the inferior border of the nasal aperture
on the loft side: it is the point from 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 crania, 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 cm.; the greatest breadth 6.9 em.,
the smallest 5.6 cm. The same measurements among the Munsee
range, if we take both sexes together, from 5.1 ¢cm. to 6 cm. for length
and 5.9 cm. to 7.2 cm. 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 “uranie’”’ 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-uranic,
or relatively broader. The sexual differences in both Turner’s and
the present series are so small as to be practically negligible. In the
different groups of Arkansas and Louisiana crania, 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.

1 Length: “From the alveolar point to a line drawn across the hinder borders of the maxillary bones.
Breadth: Maximum external just above the molar teeth.”’
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VIII. MUNSEE CRANIA: PALATE;* LOWER JAW;* FORAMEN MAGNUM

MALES
Palate Lower jaw 1;{’;;.%9;3
Thiek-{ry: Mini- Mean
1| Breadth | B 00| Number| at sy at 20 “eter brondtn] ADgle Iumber| ‘e
umber | Lel Tea X umber| at sym-| a s on. |Drea; umbe
ey i R physist| left Plgae-1 " of (mean)§ L+ B
molart ramus R
cm. cm. cm. cm. cm. cm. S cm.
285,316 | 5.8 6.7 1155 | 285,316 | 3.4| L5]...... BT [Eea 285,301 3.3
285,301 5.8 6.9 119 285,303 3.6 (P 11 3 120 | 285,305 3.3
285, 306 5.7 6.8 1 119.3 | 285,305 3.6 1.3 9.5 3.5 117 | 285,303 3.5
285,315 6 7.2 120 285,313 3.6 1.4 9.5 3.6 116 | 285,306 3.5
285,32 | 5.5 66| 120 [285,301| 37| 13| 9.3| 36| 116(285,308| 3.6
285,305 5.3 6.4 | 120.8 { 285,308 3.8 1.3 9.5 3.5 117 | 285,326 3.6
285,308 5.7 7.0 | 122.8 | 285,326 3.8 1.3 | 10.6 3.2 116 | 285,313 3.8
285,303 5.1 6.6 | 120.4 | 285,308 3.9 1.6 1.1 3.4 3 ) SRR T I s
................................... 285,315 3.9 1.8 | 10.9 4.0 LL0] AR
(8) (8) (8). ‘ 9) (O] (8) ) (8) @)
Averages. . 5.6 68| ~13017 oo s. . l 3.7 1.5 | 10.5 3.5 TISRIEER. . <. . 3.5
FEMALES
285,327 5.1 5.9 | 115.7 | 285,324 3025 L 15 9.6 359 128 | 285,309 g
285, 307 5.6 6.6 | 117.9 | 285,307 302" Lelkes AT e 127 | 285,327 3.1
285,304 5.2 6.2 ! 119.2 | 285,310 3.4| 1.6 10.3 3.5 131 | 285,304 3.2
285, 302 § 2 6.4 | 123.1 | 285,321 3.5 [l S6I | =y 513 35,5 LI 1NEvIE) 285, 310 3.2
285,310 5.2, 6.6 | 126.9 | 285,347 JESHRETRBAI Soged 3.4 128 | 285,302 3.3
.................................. 285,302 3.7 L5 9.8 2.8 140 | 285,320 3.3
.................................. O gy SRR ok b acibont et 3.1 123 | 285,347 3.3
.................................. 285,300 |-oo oo 180 | 285,807 { - 3.4
5) (5) (5) | (6) (6) 4) (6) (7) (®)
Averages..| 5.25 B85 (45120584 STl 3.4 15 9.6 3.2 130 |......... 3.2

* Arranged on the basis of the Palatal Index.

*k Arranged on the basis of the height at symphysis.

+ The vertical height in median line.

1 Measured with the compas glissiére in such manner that the center of the second molar or of its aveolus
corresponds to the middle of the rod of the compass between the two branches which are applied to the
ramus.

§ Measured with Broca’s goniometer.

9 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

1+b . . .
mean measurcment, (~+—25), which stands in some relation to stature

and probably to muscular developmeént, 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. It is almost identical in both sexes with that
of the Indian skeletal remains from the Louisiana mounds (Munsee,
7 males, 3.5; 8 females, 3.2: Louisiana, 10 males, 3.45; 14 females,
3.18 cm.), 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 cm.).

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 erania 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.

DreTaiLED OBSERVATIONS ON THE CRANIA

In visual examination of a series of crania or other bones of more
than passing importance, general impressions are not sufficiently
accurate orreliable; 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 Munsece 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

9 males 11 females

Cases | Péreent| Cases | Percent

BXceptionally:good-development. s sz 2 Helntatds coriat o [osal Tesioifet = 5 s 1 9
Wedium Lok o L T s TR v e o R oyl - e e 5 56 4 36
Bow.. .o ol s ST TPl P N S v 1 11 5 45
Slight to moderately sloping. ..........ooiaiiiiiiiiiiiiaiiis 3 - 33 1 9

SAGITTAL REGION

The vault of the skull among Indians is frequently more or less
arched or keeled, indicating strong development of the temporal
muscles. 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 exception 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. MUNSEE CRANIA: SAGITTAL REGION

9 males 12 females

Cases | Percent| Cases | Per cent

11
44
22
"9

42
42
8
8

NN o BASIY 9. .. || CICES AR L e
Slightly elevated orkeeled. . ..... oo . ceeiimirniimonernnnnn
Mioderatblvilkealod: o . R R e s T o Dok B
MarkedBysiceeled' .31 0 LTI TERERIE & TSN oty TR i

D DD e
[ S B

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
1s 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



34 BUREAU OF AMERICAN ETHNOLOGY [BULL. 62

XI. MUNSEE CRANIA: TEMPORO-PARIETAL REGION

9 males 12 females

Cases | Percent| Cases | Percent

3 25
. 8 67
1 8

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 con-
vexity of the occiput, 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 occipital ridges do not show especially
strong development in any case, and barring a single instance of the
occurrence 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

Cases | Percent Cases | Per cent

Médivsn priomainence'd: sa T Bt e d T o . sba N RIS 1S 3 75 3 75

Brotradihg. Dl o e S e R S e S SRt T e e Foteie ] 1 25 1 25
Slightly asymmetric. ............. T R L R S e 1 (25) 1 (25)

SUTURES: SERRATION

The serration of the cranial 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 occasionally 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 self-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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XIII. MUNSEE CRANIA: SERRATION OF SUTURES

7 males 11 females

Cases | Per centi Cases | Per cent

Medium (about as average in whites). ...

All sutures of the vault submedium..... 2 29 5 45
AJLBDOOT. .. . ..« soe s oo miniae o MRS T3 DRI 5. ... 2 29 5 45
Coronal and lambdoid submedium, sagittal medium 2 29 1 9
Coronal quite simple, sagittal and lambdoid nearly medium.... 1 )" Rt Dt TR

OCCLUSION 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-L;* 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 temporo-occipitals
in the Munsee it advances generally from the anterior or basal
extremity of these sutures backward and upward.

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

9 males 12 females

Per cent Per cent
Cases | of sicumls | ©85¢S | of siculls

33
33
17
42

[ R -
B =1
N

G N e e

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 certain 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

! S=sagittal; C=coronal; T'O=temporo-occipital; L=lambdoid.
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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.

XV. MUNSEE CRANIA: WORMIAN BONES; BREGMA AND “INCA” BONES

8 males { 12 females ! 8 males 12 females
Total number present a 5 Pu' According to sutures a1l
er er Per Per
Cases S Cases ot Cases cent | Cases s
NOBR.... ... ean e 4 33 | Coronal............. 1 b B+ | e s s
O oac e A 1 8 | Sagittal............ o oot R | E i 2] 5o
UL (0 o P 1 8 | Lambdoid.......... 4 50 6 50
More than two. .. 5 42 | Temporo-oceipital..|...... .|...... 6. &0
Incabone............. Iy 8 | Temporo - p a rietal 2 25 2 17
(squamo-mastoid
angle).
Bregma (fontanel) 1 1241 gyl ol Rt o e et L et R e | RO e i
bone.

BREGMA AND INCA BONES

Among the 20 crania 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 cm.). .There is nothing especially noteworthy in these
occurrences, 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. MUNSEE CRANIA: PTERIONS

7 males | 12 females

Cases |Percent | Cases | Percent

Temporo-fedntel contalt. ... o0 . ... KTt Ti kL S SR
e RATROWA S oo T T SR R ob 4 57 1 8
Htype,medium..........cocooninnan.s g0 3 43 . 6 50
g TR ET SRR - L1 b L IR s oplap . SERRRES § L RSO 5 42

PARIETAL FORAMINA

These are represented 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

1The 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 transmit, as is well known,
a small arteriole and an emissary vein which connects the venous
systems within and without the wall of the skull.

XVII. MUNSEE CRANIA: PARIETAL FORAMINA

9 males 12 females

1 Cases | Percent| Cases |Per cent

ORI N il o R VSN L B s o A | 3 33 6 . 50
lor2minute.............. . SR TR PSR P ‘ 3 33 1 8
B 1o )1 o MR S e S D S T 2 22 4 33
Pt T T WO SO SR v S8 S 4 I 1 IR . . ... e o
1 medium on right, 2 minute on left. . EOiad € ece 2N {05 2 LSS = 1 8

RETROMASTOID FORAMINA

The retromastoid (“mastoid’’) foramina are most often two in
number—a larger and a smaller—one of which transmits a vein
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
occipital artery. Like the parietal foramina, they show considerable
individual and groupal variation in both number and size. It is not
uncommon in some Indian crania 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 CRANTA: RETROMASTOID FORAMINA

8 males 12 females

Cases | Percent | Cases | Percent

2, moderate size, each side...... AL = 7 88 5 42

2, small to minute, each side. 1 12 4 33

B e R SRR NI MR 1 8

2, small to minute, eachside.............__.................... 1 12 4 33

2, medium, right side; 2 small, left side ......... SN P 0Ty FE LA LA L RN £ 08 B 1 8
MASTOIDS

The mastoid processes are mainly of importance as sexual charac-
teristics. 'Their value in this respect, however, differs considerably

X
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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 maybe said that in the
Indian female the mastoid is somewhat more developed than it is in
the average white woman. Occasionally 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 muscle, 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 | Percent| Cases | Percent

=

Large (maschline) .............................................. N TP e s
Medium (masculine).......... 6 60 §
Submedium (feminine) 3 30 11 92

In one of the females (no. 285,309) the apex of the left 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.

SUPRAORBITAL 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
tail 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.
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MALE MUNSEE SKULL, NO. 285,308, U.S.N.M. (VIEW FROM ABOVE)
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XX. MUNSEE CRANTA: SUPRAORBITAL RIDGES

8 males 12 females

Cases | Percent| Cases | Percent

PHonoUNSER (P1asCHlITIE) T e e e L L L St iy 170 (R e i3 Al i
Mediunx(madeulitfe) s Tl oo NI o e L 5 63 2 17
Small (feminine) 9 2 8 7
Very siiallze il TN or L0 s S 8% s T o TS ERET oMl v, ! 2 17

NASION DEPRESSION

The depression at the ridge of the nose is generally well marked
in male Indian crania, 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 usually quite wide from above down-
ward. The skulls of the series under consideration show nothing
very exceptional in this respect.

XXI. MUNSEE CRANIA: NASION DEPRESSION

7 males ' 12 females

Cases | Percent| Cases | Percent

Pronoisgedise gLl At b el SN ST Gl e b8 1 AT N\ s ARAET 2" alige A
¢ Med Hymasier i IS N g e s ST 5 71 2 17
ShalloyraBERe Ryt S ARt ) ST e e : 1 14 5 42
None/or:seaneelyaain ya w). %" T 1ule (SR r . 0 L S Tl e S e ST 5 42

NASAL BRIDGE

The development of the nasal bridge differs among the Indians
more or less from tribe to tribe, hence it would be erroneous 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.

XXII. MUNSEE CRANIA: NASAL BRIDGE

7 males 10 females

Cases | Percent | Cases [ Percent

Mediumheights ... Ec st o oot T8 2y Sna . S ier St 6 86 4 40
Submedium helght'. . .. oot LTSRN N 1 o i 14 20
oW b s Do e L Y e g N N Y 0 el oot o Oie . [P o o oie m o [is e & ¥ SHE 40

(V]
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NASAL 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 exceptlonally, 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

females.
XXIII. MUNSEE CRANIA: NASAL BONES

| 7 males 12 females

Cases | Percent| Cases | Percent

| [ ° el QeXamoec do Pl odnlrs, P s e n e 7 100 2 17
B CdimmA L, . g L 8 67
Narrow

....................... 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 fosse 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 NASAL APERTURE

7 males 12 females

Cases | Percent | Cases | Percent

Normal, fairly sharD: - c. 062,50« 2 B ris asiimrna: tue e T 4 57 ih 3 92
uD GTUE . et s [, Wikes o i P YRR St gt S R e M B P e Rt e
Asymmetric.......o. oo ol XML, SHEE SR ‘ 2 29 b 8

SimidA groovess. £ J..oves Lo . ey remangyd B gt g [ 1 14 .. FERS

NASAL SPINE

On the whole the nasal spine reaches its most pronounced develop-
ment, especially in height, in the modern whites. It isrudimentary
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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UNDEFORMED TYPICAL FEMALE MUNSEE SKULL, NO. 285,309, U.S.N.M.
(VIEW 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 MANHATTAN
ISLAND, SHOWING FINE ELLIPTICAL OUTLINE
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XXV. MUNSEE CRANIA: NASAL SPINE

7 males 11 females

Cases | Percent| Cases | Per cent

About as average in whites 1 14 3 27
Submedium Pors o A Sk : 4 57 6 53
VO IoWE o Ll v S b o S e . NS T el IS Rl . = 2 29 2 18

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

7 males 12 females

Cases | Percent | Cases | Per cent

No special features. . . ;32 TE ST L s, L ucl asf i bl Sl . 3 43 8 67
Lateral axis of each nearly horizontal. . ... .. ................. 1 il S Mg - Sl
Lateral axis of each decidedly oblique......................... 1 b 3| PRESTE e 1 O RN S
Strikingly large ; 1 8

Strikingly smalll . - . 3 R s o ST S
Exceptionally hight ... .. o0 St s i A S s S
Exceptionally low.....................
Right lower and more oblique than left

SUBORBITAL 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 fosse,” 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. MUNSEE CRANIA: SUBORBITAL (CANINE) FOSSE

7 males 12 females

Cases | Percent| Cases | Per cent

l

Deeply hollowed
Medium.........
o A BN L TP SRR B, [ Or i S S L
Qnly o trace of depregslont ® s 1 il LS e i Tl T o S 1 14 |oos oo SifeTRRNTRLE
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These foss 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. ZYGOMZAE

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; ZYGOMAE

9 males 11 females 7 males 11 females
MALARS K} . ¥ i ZYGOMAE % P
er er er \ er
Cases cont Cases ot Cases cent | C8ses | Gt
Weavyorpriotrad-| exk . .. 38, 0.0 il s e Very broadsvic.al.cesweafs Lo ik AN NG SR ve
ing. : Medium......... 3 43 10 91
Medium develop- 29 100 10 91 || Submedium (for 4 57 i 9
ment. L the sex and
Submedium de- |........[........ it 9 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 s