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gy oS TOTTC CRANIA

AMONG

ABORIGINAL RACES OF MAN.

Some attention has been directed of late years, chiefly by different
distingnished continental anatomists, to the deformities and irregularities
of the human skull, which are intimately connected with a premature
and abnormal obliteration of its sutures (Synosfosis). The subject has
been studied, in the main, in relation to Cretinism, as it was in the
dissection of unfortunate creatures who had suffered from this endemic
disease, that this peculiar closure of the sutures was first profitably
observed. Up to the present time it has not excited any attention whatever
in Engluud, and hitherto its occurrence has scarcely been at all noted
or described in any but European races; and in few of these has it
been noticed, save in the cretins of Southern Kurope. Hence eranial
synostosis has attracted much less consideration than from its impor-
tance it is entitled to.

It is proposed to bring forward some cases of this singular anomalous
condition of the cranial bones, which have been met with among races
of people justly entitled to the designation of aboriginal. This may prove
a valid contribution to a curious subject of inquiry, which, in all its
extent, involves, besides accurate descriptions of the various kinds of
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abnormal ossification of sutures, their causes and their effects, not merely
upon the development and the form of the calvarium, but upon the
brain also, and upon its functions.

SoMMERING, In his great work on anatomy, referred to the early
closure of the sutures as a modifying influence on the form of the skull:
Dr. J. C. G. Lucax, now Professor of anatomy at Frankfort-on-the-Main ,
who long devoted his attention to the unsymmetrical forms of the skull,
in his inaugural Dissertation upon that subject, figured a wry calvarium
from a German cemetery and preserved in the museum at Marburg ).
In this example, which the author considered to be the first instance
mentioned by anatomical writers, the right parietal appears to have a
firm ossific union with the right half of the frontal bone, and this por-
tion of the coronal suture seems to be entirely obliterated. Dr. Lucag,
however, was of opinion that the bone on the right side of the calvaria,
occupying the place of the parietal and half of the frontal, was really
formed from ome centre of ossification. With this view Professor Vircnow
concurred *). A later examination of this skull, which has again been
carefully and accurately figured, by Professor Hermany Werncker, ren-
ders it almost certain that this is one of the usual cases of obliteration
by synostosis of the right half of the coronal suture, some slight traces
of which may still be perceived ). Professor Joskpn Excer, of Vienna,
in his work on skull-forms, described and arranged a few synostotic cra-
nia, of which he gave figures and measurements, in exemplification of his
views ¥). Dr. F. C. Staun, in his researches on cretinism, pointed out
the influence of the effuacement of one half of the coronal suture in pro-
ducing the asymmetrical and wry skull, which occurs in eretins ). Profes-

V) Be symmelrie ef asymmelric organ. animal. inprisgs crani. 1859,

) Gesamnielle Abkandluagen sur wissenschafilichenr Medicin, 1856. 1L 8. 937 and 'EI'"FI

3y Untersweloungen wher Wachsthum and Baw des menschlichen Schidels, 1862, 8. 111. Taf. XTT.
Fir. 2 and 3.

vy Unlersnchangen diiber Schiddefformen. 1851, 8°.

*) Newe Beifrige sur Physiognomit wnd pathologischen dnafomie der Idioftia Endemice, (ge-
nannd Crefinismus). Tweite Aunflage. 1851. 5. 67.
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sor Hyrrr also, of Vienna, in his Anatomical Treatises, indicated the
too early closure of the sutures as a cause of unnatural forms of the
skull. But RupoLr Vircnow, Professor of Pathological Anatomy at Ber-
lin, subsequently, and, like Srann, when engaged in the study of
cretinism, investizated this morbid state of the cramial bones much
more fully '. He directed his attention to deformed skulls and obliterated
sutures in various anatomical museums, and concluded that there exists
a series of difformities which is owing to premature and irregular ossifi-
cation of the sutures.

Vircrow arranged the different skull-forms, produced by synostosis of
the cranial bones, under three principal heads *).

1. The obliquely contracted (wry) stull.
There are two varieties. «. An anferior, from synostosis of one half of
the coronal suture. 6. A posterior, from synostosis of one limb of the
lambdoidal suture.

2. The transversely contracted (lony) skull.

Of this he enumerates four varieties. @. Synostosis of the parietals
from obliteration of the sagittal suture. 4. Synostosis of the frontal with
the great wings of the sphenoid, from ossification of the spheno-frontal
suture. ¢. Synostosis of the parietal and sphenoid, from effacement of
the spheno-parietal suture. «. Synostosis of the parietal and temporal,
by ossification of the squamous suture.

8. The longitudinally contracted (short) skull,

Some of these synostoses may occur on one, or on both sides of the
skull, in different cases; and they present themselves in different com-

binations.
Professor Vircaow pointed out that in the contractions of the calva-

1) Ueber den Crefinismus, wamentlick in Franken, wnd dber pothologizehen Schidelformen.
Wiirzburg, Verhand. Bd. II. 8 230. 1851. Gesamm. Abhandl. 1856. 8. 891.
3y Op. cit. 8. 890.
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rinm in different directions, which depend on synostosis of the bones,
there is often seen a coexistent undue dilatation, or expansion of this
spheroid in other directions. This he justly regarded as compensatory.
The development of the brain being arrested in one direction by the
closure of the sutures, it grows in another, perhaps excessively, where
the sutures are open. This system of compensation contributes greatly to
the strange anomalies in the form of the cranium, produced by premature
ossification of the sutures.

The cartilaginous substance forming a suture presents the aidus for
the deposition of the earthy salts of bone, and is essential to the progress
of ossification. When this substance disappears by obliteration of the
suture, the spheroidal calvarium can no longer grow in the direction of
the plane at right angles to the suture, i. e. the cranial bones cease to
increase at their edges. Hence Vircmow enunciated the law, that, i
the synostosis of « sulure, lhe development of the skull is always arrested
in the divection perpendicular fo the synostolic sulure1).

Professor VikcHow also proposed a nomenclature for many of the
pathological forms of the skull, to which it will be desirable to refer
upon one or two points. Under his third head, Dolickocephali, or long
heads, he ranges: a. Superior middle synostosis, which embraces Stmple
Dolickocephali (Synostosis of the sagittal suture), and Wedge-shaped heads ,
Sphenoceplali *) (Synostosis of the sagittal suture, with compensatory
development of the region of the great fontanel). 4. Lower lateral syno-
stosis: which includes Narrow lkeads, Leptocephali, (Synostosis of the
frontal and sphenoidal bones); and Saddle-shaped heads, Kiinocephali,
(Synostosis of the parietal and sphenoid or temporal bones).

Professor Lvcae has devoted much attention to synostotic crania, in his
work entitled, Zur drchitectur des Menschenschidels , Frankf. a./M. 1857.

Y} Op. cid. 8. 936
1) This term sphenccephalus is an objeetionable one in eraniology, unless it be explained in
what sense or direction the wedge-shape obtains. It has been applied in very different ways,

and admits of application in every aspect of the skull. Prof M. J. WeneR, Die Lefire von den
Ur- und Racen-formen der Schadel und Becken des Menschen 1830. 8. 21.
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This book is elaborately illustrated with lithographs designed upon a new
plan, the intention of which is to represent the outlines geometrically ,
i. e. true to measure, and without regard to the optical effects of visual
perception '). In this volume Luvcae has examined the subject of the
arrangement of synostotic and other pathological crania critically , pointing
out its difficulties, and proposes a distribution under six divisions. He
makes twelve species of synostotic skulls. As the entire subject is little
understood, it has been suggested to give the arrangements of Vircnow

and Lucag in a tabular form :

Vircuow.
L. Simple Makrocephali :
a. Waterheads , Hydrocephali.
b. Greatheads, Kephalones.

2. Simple Mikrocephali :
Dwarfheads. Nannocephali.

3. Dolichocephali. Longheads.

a. Upper middle synostosis:
Simple Dolichocephali (syno-
stosis of the sagittal suture).
Wedgeheads, sphenocephali
(Synostosis of the sagittal
suture, with compensatory
development of the region of
the great fontanel),

Lucak.
I. Megalocephali *).
a. Waterheads.
ones.
b. Greatheads, Ceplalones.
L. Microcephali.
| 1IL. Brachycephali, Shortheads.
r a. Simple brachycephali (too
‘ early synostosis of the basi-

Hydrocephal-

lary — pars basilaris ossis
oceipitis — and the sphenoid
. bone).
b. Pachycephali, Thickheads. —
‘ Synostosis of the parietals
| with the scaly portion of the
' oceipital.
i ¢. Acrocephali, Spireheads (Oxy-

1) He had previously fully explained his method in his: Zur Organischen Formenlehre. 1844,

*) Prof. Lucae very judiciously proposes to abandon the use of the ancient, but inappro-
priaste and indefinite, term macrocephalus, which simply means long head, and has been
replaced in modern craniology by dolichocephalus.



b. Lower lateral synostosis :

Narrowheads.,  Leplocephali
(Synostosis of the frontal and
sphenoidal bones). — Saddle-
heads, Alinocephali (Synosto-
sis of the parietal and sphe-
noidal or temporal bones).

4. Brachycephali, Shortheads,

a. Posterior synostosis:

Thickheads ,
(Synnostosis of the parietals
with the scaly portion of
the occipital).

Pointed or sugarloafheads,
Oayceplali (Synostosis of the
parietals with the occipital and
temporal bones, and compen-
satory development of the
anterior fontanel region).

. Superior anterior and lateral
synostosis,

Flatheads, Platycephali (Ex-
tended synostosis of the frontal
and parietal bones).
Roundheads,  Trochoceplali
(Partial synostosis of the fron-
tal and parietal bones in the
middle of the half of the
coronal suture).

Wryheads, Plagiocephali (one-
sided synostosis of the frontal
and parietal bones).

Paclyeephali

|
r
|

b. Tapeinocephal

cephali, pointed heads). —
Synostosis of the parietals
with the frontal bone, and
development of the great
fontanel region.

d. Leptocephali, Thinheads. —

Synostosis of the lower parts
of the coronal suture.

IV. S8tenocephali, Narrow-heads.

Macrocephali (Dolichocephalt)
Longheads. — Synostosis of
the sagittal sntare, with com-
pensatory development of the
parietals, in length.

b. Sphenocephali, Wedgeheads.

— Bynostosis of the sagittal
suture, with compensatory
development of the great font-
anel, in height.

¢. Apiocephali, Pyriformheads.

— Synostosis of the oceipito-
mastoid suture, with compen-
satory development of the
parietals, in breadth.

V. Batlhycephali, Depressed heads.
a. Klinocephali

Saddleheads.
— Synostosis of the parietals
with the ale majores of the
sphenoidal, or of the parietals
with the middle of the scaly
portion of the temporal.

Lowheads.
— Synostosis of the ale ma-



¢. Lower middle synostosis. ‘ jores of the sphenoid with
Stmple  brachycephali  (too the frontal.
early synostosis of the pars ’ ¢. Plalycephali, Flatheads. —

basilaris ossis occipitis and the Synostosis between the fron-

sphenoidal bone ). tal, parictal and the squamous
portion of the temporal.

d. Kyphocephali, Humpheaded.
— Synostosis between the pos-
terior part of the squamous
plates of the temporals and

| the parietal bones, with Wor-

mian bonesin the lambdoidal
suture,

| VL Plagiacephali, Wryheads. —

Synostosis of a side suture

on one side *).

In the pages of his very valuable Memoir, Vircnow has figured
many examples of cretin and other skulls, exhibiting synostotic deforma-
tion, to which be has added illustrative notes. The subject of the 13th
fizure he speaks of as a ,Kielférmige” (boat-shaped) calvarium with
obliterated sagittal suture, the region of which projects ontwards, whilst
the lateral parts of the skull are compressed. In this case, Professor
K. E. voy Baer has pointed out that , Kielformige”, is a misprint for
HKeilformige” (wedge-shaped); but the ealvarium is truly boat-shaped
and that in the very sense which induced von Barr to apply the
term scaplocephalus to such calvaria. The subject of fizures 18 and 19,
under the head of ,the only complete wedge-shaped head”, spheno-
cephalus, Vircnow describes as having ,.entire obliteration of the sagittal
suture, large flat posterior fontanel-bones, wedge-shaped projection of
the anterior fontanel-region, with protuberance of the whole sagittal region,

1) Op. cit, 8. 901.
2} drchiteciur des Menschenschadels. 5. G0
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very broad forehead, strongly projecting oceiput, and a total absence
of tubera parietalia” 1).

The illustrious Professor K. B, von Barr of St. Petersburg, in his
elaborate dissertation on Macrocephalic skulls *y, has proposed to apply
the name scaplhoceplhali to deformed calvaria which are very narrow , and as
it were compressed at the sides, in which there is no trace of the sagittal
suture, but the sagittal region is elevated into a caréine, and in which this
carina is prolonged both before and behind into an arch. By this means the
skull-cap acquires the form of an ancient boat, having a keel, with its
bottom turned upwards. In the opinion of vox Baer, this remarkable
deformity arises congenitally, from the presence of ore middle centre
of ossification for the two parietals, or, in other words, that there exists
only one parietal. This designation of scaphocephalus has been adopted
by the latest writer upon the subject, Prof. Hermany WerLcker of
Halle *); who does not concur with voN Baer on the question of the
origin of the parietals from one centre of ossification. The appellation
itself is exceedingly appropriate to the form of synostotic calvarium which
is embraced in the definition. When the subject is more fully under-
stood and the many varieties and combinations of synostoses have been
noted , the rich nomeneclature of Vircnow and Lucag will not be found
at all too copious to embrace them all. It should be remarked that
voN Baer, when he wrote his learned Memoir, had only met with
three examples of the synostosis, or more properly, as he regards it,
congenital absence of the sagittal suture, to which he applies the term

1) 8, 909.
*) Die Makrokephalex im Boden der Krym und Oesterreichs, verglichen mit der Bildungs-dbwei-

chiing , welche BLumexeac Macrocephalus genannt hat. Outb of the Mém. de I Acad. imp, des Scien-
ces de St Pelersh, ViIe Série. Tome IT, N°. 6. 1860, —a copy of which, printed separately, L
owe to the great politeness of Prof. vox Baer. The late Prof. Jxo. Quexerr applied the term
boat-shaped” to an example of this abnormity in a cranium from Scotland , in the Museum
of the Roy. Coll. of Surg. London. No. 5732. In this case the distinguished Prof. Owex
omitted to note, in the printed Catalogue, the obliteration of the sagittal suture, allhough
in two others, Nos. 5556 aud 7, Hisdoo skulls, he has recorded the fact merely.

3} Unlersuchungen diber Wachsthun wind Bow des menschlichen Schidels. Erster Theil. 1862.
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scaphocephaius. One of these was the famous calvarium of Brumessacu’s
Table 111, dsialae macrocephali; the second was a still more lengthened
skull, also in the Blumenbachian collection at Gittingen, labelled,
Danus;” and the third the cranium of a Gipsy of 20 years of age,
in the Bonn collection. From this statement it must be inferred that
the Museunms of St. Petersburg do not contain any example of this
particular deformation. When to this is added the remark of Prof.
Wercker, that he likewise knows of but three instances of adult scapho-
cephalic skulls, two of these being the same Gottingen specimens men-
tioned by wvon Barr, and the third one which is in the collection at
Halle, it may be concluded that the abnormity is rare. Yet, 1 am
ready to doubt, whether it be of such extreme rarity. I possess two
examples of the scaphocephalic form of vox Bagr. One of these was
found some years ago, at a depth of 18 feet, in making excavations in
Clothfair, London; and the other is the skull of an Australian, which
will be more fully described hereafter. I have also observed in different
collections in England at least eight others.

But to conclude the brief history of the subject, I must mention the
memoir of Dr., Humpary Mixcmiv, of Dublin, who met with this
abnormity in the living subject !). This was an extreme instance of
scaphocephalism in a boy of 9 years age, who, when 4 years older,
was still in ,full health and vigour, remarkably quick and intelligent;
nor has he been known to evince any symptom leading to the suspicion
of cerebral disease.”” The result of Dr. Mincuix’s inquiries was ,,suffi-
cient to establish the congenital nature of the cranial form in this in-
stance and to discountenance the hypothesis either of morbid cerebral
action, or manual compression™. Dr. MiNcnix had the good fortune to
meet with another example of scaphocephalism, in the skull of a boy
of the age of two years and a half, who had died of acute phthisis , after
measles. In this case also, ,,the child had been good humoured and

1) Contributions to Crawiology. Dublin Quart. Journ. Med. Sc. Nov. 1856. A separately
printed copy Dr. Mixcuin was kind enough to supply me with.

2*
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playful, and by no means deficient in intelligence”, and did not suffer
from head symptoms in his last illness. The greatest peculiarity in the
calvarium of this boy shall be described in Dr. Mincnin’s own words.
»» Lhis skull exhibits a remarkable development of the antero-posterior
elongation, associated also with a total absence of sagittal suture, and,
further, upon looking closely to the vertical ridge, or “‘carina’, which
occupies the place usually assigned to the suture arising from the june-
tion of the two parietals, there is plainly to be observed what T conceive
to be the point of ossific origin of @ single verlical bowe ; indeed, the
stellate or radiate appearance of this part, a condition commonly seen
in the vicinity of ossilic centres, is so unequivocally evident, that this
fact, together with a total absence of a similar radiation from the regions
usually oceupied by the parietal protuberances (which in this eranium
are flattened in a remarkable degree), would contribute strongly to favour
the presumption that the ossification of the dome has proceeded, in the
present case, from the vertex alone and not from the sides.”” Dr. Mix-
cuin's conclusion is, that the erania which have since been denominated
scaphocephalic, and which 1 have spoken of as owing their form to a
premature synostosis of the sagittal suture, necessarily result from the
abnormal occurrence of only ome central and vertical centre of ossi-
fication for the parietal bones; and he was the first to enunciate this
doctrine, which now has the weighty support of Prof. vox Bagr. Dr. Mix-
CHIN's case presents apparent evidence of such a primitive vertical centre
of ossification; and a calvarium in the Muaseum of the Royal college of
surgeons of Ireland exhibits the same appearance of stellate radiation
from the vertical region of the parietals, according to the wood-cuts in
Dr. Mivcmin’s treatise, In my calvarium from Clothfair there are some
very faint traces of an appearance of radiation from a central spot, a
little behind the middle of the parietals, taken lengthwise. Still, that
the abnormity is to be attributed to the existenec of only asingle centre
of ossification, as Dr. Mivcuiy and Prof. voy Baer have maintained,
will require much further investigation and more decided evidence, espe-
cially derived from feetal crania, before it can be admitted.
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The instance of a remarkable calvarium '), believed to be English,
in my collection, which affords an example of wryhead closelv coinciding
with the Marburg specimen, is quite opposed to the doctrine of defect
of centres of ossification as the canse of these abnormities. In the Mar-
burg calvarium, as already related, the right half of the coronal suture
appeared to have been abnormally absent during intra-uterine life both
to Lucae and Vircnow, although Werncker has since detected traces
of it, and the two former concluded that there had been only one centre
of ossification for the right parietal and this half of the frontal. My
calvarium exhibits no trace whatever of the right half of the coronal
suture. The right parietal and the frontal bones are perfectly continuous.
Yet the presence of both the frontal eminences, and of an elevation in-
dicating the right parietal protuberance also, point satisfactorily to the
existence of the three normal centres of ossification 2).

As our attention has been so principally directed to synostosis of the
sagittal suture, I will now bring forward the adult cranium of an Aus-
tralian in which this exists.

I. This remarkable skull of a man, who appears to have reached the
age of about 50 years, is derived from the Colony of New-South-Wales.
He belonged to a tribe domiciled on the Me Leay river, a navigable
stream, thickly wooded on its banks, about 200 wiles north of Sydney,
I have been fortunate enough to acquire a normal skull, (I1.) also of
a man and of about the same age, of this tribe. This will prove of

1) In the course of these remarks I have used the terms calvarium, ele. in a scientifie
sense, which may require fo be defined. Craniem is used for the bones of the head in a com-
plete state ; ealoarinm, for these bones, when the lower jaw is absent; cafearia, for 1he bones
of the vault of the brain-case.

*) In order to complete the history of the elucidation of the subject of synosiolie crania,
I must not omit fo refer to a very exaet explanatory Memaoir, illustrated by good fizures
from the Author’s own drawings, by Dr. J. vax per Hoeves Ju. in the Perhandlangen der
Kaiserl. Leopold. Carol. dkademie. Band 20, In this essay, the author deseribes two curious
synostolic skulls in the Muoseum of his excellent Father, the illustrious Prof. J. van pem
Hogven of Leyden. One of these is the skull of a Hottentot woman from the Cape of Good
Hope, and the other that of a woman from Nymegen. Both are singular examples of deforma-
tion from premalure synostosis,
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value for comparison. The synostotic cranium presents an example of a
curious custom which prevails among many of the tribes of Australians,
to mark the period of puberty of the young men, and to sanction their
admission into the manly state and privileges. The practice is to punch
out one of the incisor teeth of the upper mandible, on the left side. In
some instances this operation has not been done guite so cleverly as in
this, whether from want of expertness in the operator, or from the
refractory behaviour of the sufferer. In the skull of a man of the Pie-
caninny Creek Tribe, in the Colony of Victoria, in my collection, the
two upper incisors and the canine also of the left side have all been pune-
hed out, doubtless to the great dismay of the youthful aspirant.

This singular cranium 1., which wounld be designated scaplocephalic by
voN Baer and Wercker, and splenocephalic by Vircnow and Lucar
exhibits no indication of a sagittal suture, either within or without, and
has no parietal tuberosities, on the contrary, the parietals present a
large flat-arched surface, as it were compressed, which is pretty equable,
and they unite together in a narrow arch, which is ridged in the centre.
These bones are very long, and exhibit the large surface for the attact-
ment of the crotaphite muscle, terminating in the semicircular line at
a great elevation, which is common to the Australian race. The bone is
thick at the vertical ridge, scabrous on the surface and covered with
vascular pores, among which the two foramina parictalia, one on each
side, occupy their usual places, about the junction of the middle with
the posterior third of the surface, another being seen on the left side,
about the junction of the middle with the anterior third '). There is no

) Prof. WeLcker very justly concludes that the existence or the absence of these fora-
.mina is of great weight in deciding the question of the primary presence of two distinct parietal
bones. His researches among foetul skulls show that the foramina are formed in early fissures
of the parietals, and at their edges; so that the presence of one or two indicates a period at
which the hones had not coalesced, Ueler swei seltnere Difformitilen des menschl, Schidels,
Scaphocephalns und Trigonocephalus. 1863. 8. 5. In the calvarium from Clothfair, London, there
is one fine forawen parielale, on the right side.

The American Indian slave boy (III), has two pariefal foramina on the left side, and three
or four small foramina on the right side.
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trace whatever of any radiation of bony fibres from a common centre
of ossification. The frontal and occipital bones are both narrow, espe-
cially the latter, although the measurements do not exhibit this. The
former presents an indication of an injury during life, an appearance
which is frequent among the skulls of Australians. The frontal bone is
much more elevated and prominent than in the normal skull; the form
of the face in the latter being prognathous, whilst in the former it is as
it were orthognathous. The oceipital also bulges out in ifs upper por-
tion, while the lower is horizontal below the tuberosity. The compen-
satory development has in this case been predominantly directed for-
wards, so as to produce fulness in the frontal region and great elevation
about the coronal suture, from which point the vertex slopes downwards
towards the occiput. The parietal earina or ridge is prolonged to the
middle of the frontal, and to the upper part of the occipital. The coronal
suture does not take its usual course, obliquely entering the parietals
on each side to a central point, but encroaches much more on the
frontal boune, in the whole of the middle part of the skull. Tt does not
present any central process or distinet beak of the parietal (Schnebbe),
such as Vircuow describes. On the contrary, the united parietals ter-
minate in this suture with a blunt irregular projection, much more
distinet on the right side than the left. The right¢ squamouns suture of
this cranium is entirely obliterated, this side of the calvarium in the
temporal region being slightly flatter than the left. All the other sutures
are distinct. The sphenoparietal sutures are very short.

It appears from the table of measurements: 1. That the capacity of
the scaphocephalic skull is only one ounce less than that of the nornal
one; hence it is apparent that the compensatory development in the
frontal and occipital regions has very nearly equalled the lateral con-
traction, occasioned by the synostotic state of the parietals and left tem-
‘poral. 2. The circumference, the fronto-occipital arch and the length
have been increased by the deformity. 3. The intermastoid arch, the
breadth and height of the calvarium, and both the length and breadth
of the face, have been diminished.
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The brain having had space for its development so nearly equal to
that of the normal state, there is no reason to infer that the mental
powers of this man were less than those of his fellow. The fact of his
having arrived at such a mature age rather proves, on the contrary,
that he had attained to the average cultivation of his race, in all those
arts essential to life and enjoyment, and in which the savage is so ex-
ceedingly expert and accomplished — for without them, in an uneivi-
lized , self-dependent state, life must inevitably perish. Life was clearly
compatible with, and was not materially, if at all, abridged by the
abnormal condition of the bones of the calvarinm.

IIT. Another interesting instance of scaphocephalism is presented in
the craninm of an Indian from the distvict of the Columbia River, North
Western Awerica, who 1s said to have been a slave boy, and who ap-
pears to have been from 10 to 11 years of age. In this case, there is
no perceptible trace of sagittal suture, either on the outer or inner
surface, whilst every other suture is open, even the intermaxillary is
not quite obliterated. The vertex is devoid of every indication of radia-
tion. The sides of the bi-parietal are flat, except a very slight elevation
in the sitwation of each tuberesity. There is a perceptible carina which
runs onwards to the forehead. The bi-parietal exhibits the eentral pro-
jection or beak in the course of the coronal suture, (Schnebbe of Vir-
ciuow). The outline of this cranium does not present the same slope
from the frontal to the occipital, as is seen in the abnormal Australian,
since it has a distinct prominence just behind the middle of the bi-parietal.
There are two small irregular triquetral bones on the left side, one in
the squamous suture, and the other at the peint at which the coronal
meets the great wing of the sphenoid bone. The calvarium is remarkable
for the regularity of its boat-shape. The term scaphocephalous has the
greatest appropriateness when applied to it. I am not aware of any
previous example of scaphocephalism in the craninm of a North Ame-
rican Indian of any tribe. And, as no instance is depicted in MorTON'S
magnificent book , ,,Crania Americana”, nor mentioned in his ,,Catalogue™,
(in which, however, such points are generally passed over), it might
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be presumed to be of great rarity ammong the American races. Further
research is required to decide this.

1V. The calvarium of ,,Pofii”’, a man of 38 years of age, of the Tafiti
tribe, in the valley of Hanatekua, island of Ohiva Hoa, in the Mar-
quesan archipelago, presents a very peculiar form of synostosis of the
sagittal suture, combined with synostosis of the far greater part of the
lambdoidal 1). The result of this premature obliteration of sutures in the
calvarinm of ,,Pofii,” is the production of a singular deformation. The
bi-parietal makes a sudden perpendicular descent from an elevated point
just behind the middle of its length, and joins the scaly portion of the
occipital. This latter bone continues its course, inclining forwards, to the
foramen magnum. So that the calvarimm acquires a truncated appearance,
as if it had been cut off behind. The brain-case has received a com-
pensatory development at the forepart and at the sides, where the sutures
were open, by which means it has obtained a euboid form, with a square
forehead. The coronal suture is apparently thrown back nearly to the
middle of the length of the calvarium, and is devoid of the usnal ser-
rations in the greater part of its course, There is a triquetral bone on
the left side, at the junction of the sphenoid and pars squamosa with
the parietal, and another of different shape in the same place on the
right side ?). This calvarinm presents a combination of synostoses which is
not clearly embraced in the nomenclature of either Vircnow or Lucas.
It exhibits the synostoses belonging to both of their divisions dolicho-
cephali and brachycephali, and comes nearest in its conformation to their
pachycephali. 1t is scarcely necessary to add, that no such abnormity has
been before described in any race of the Polynesian Islanders.

V. The skull of a man of uncertain age, of the Kanaka, or Sandwich
Island race, presents an instance of the variety b. among Vircuow's
+ Brachycephali, viz. superior, anterior and lateral synostosis; although
the Professor appears not to have met with the precise variety exhibited

1) I follow the example of Vircmow in speaking of synostosis of @ sufere, for convenience.
Properly it is synostosis of the bones entering into ihe suture,
) Fontanel bones of the fonficwli sphenoidales.
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in this cranium; for, in this case, there is no laferal synostosis, it is
merely superior and anterior. It is a small, thick, slightly wry skull
of very much of a square form, which has had its chief compensatory
development downwards. The sagittal and coronal sutures are obliterated ,
the latter not being so entirely effaced but that its former course may
be imperfectly traced; whilst all the others remain in a patent state.
This man also has undergone the operation of tooth-punching, for the
Kanakas have a similar custom to that of the Australians; yet it is not
peculiar to the males and is not performed at one particular period
of life, but is adopted on different occasions, as a sign of mourning for
a deceased chief, ete. and is made to extend its harsh sway over a greater
number of teeth. The upper outer incisor on the right side, and the
whole of the lower incisors, have been eradicated in early life ').

In the Table of Measurements I have included those of the normal
Australian skull, besides those of the scaphocephalic Australian; those
of the calvarium of ,,Pofii,” the synostotic Ohivahoan; and those of the
skull of the Kanaka. The scaphocephalic cranium of the North American
Indian slave boy is not admitted, on acconnt of his immature age.

The bones of the craninm are formed by two distinct processes of
ossification. Those of the primordial skull, chiefly of the base, from carti-
laginous nuclei. Those of the calvaria, or vault, in a membranous capsule,
on the outside of the primordial cranium 2). The points of ossification

1) In the imperfeet calvarium of a Polomame in my colleetion, from Guatemala, a race
which practised an extraordivary distortion on the skulls of infants, ’n;,r:l. considerabile counter-
pressure on the oceipital and frontal regions, there is a perfect ossification and obliteration
of the sagittal suture. As the other sutures are quite patent, there is reason to conclude that
this is a case of premature synostosis. Aud, as the calvarium has ouly underrone that
deformation which has been oeccasioned by art, it is most probable that the synostosis of the
sagitial suture took place im intra-uterine life. The bi-parietal has become strongly arched
antero-posteriorly , and also greatly bulged out at the sides. This distortion constitutes the téfe
cundiforme relevée of De. L. A. Gosse, Déformations arlificiclles du Crane, 1855, p. 24

2) Om Primordial-Craniet, af L. Jacossoy, Forkandlingar vid de Skandinaviske Natur-
Jorskarnes dredje Mote, i Stockholm, 1842, 8. 730. — H. Sedwoul, Ueber dea Pri-
mordicl-Sehidel, 1846, 5. 27.
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in the latter are sometimes much more numerous than the rule, and the
consequence of this irregularity of development is an unusual expansion
of the calvaria at the spot in which Wormian bones are situated. The
elder Monro deseribed a skull with a great number of triquetral bones ).
And the distinguished Professor of Physiology and Anatomy at Hel-
singfors, Dr. E. J. Boxsporrr, has given an account and figures of
another, in which the parietal bone on the left side was composed of
16 separate ossicles, and that on the right side of 8, whilst the occipital
was made up of 8 others *).

It has been maintained by eminent anatomists that the brain acquires
its full growth at ages as early as 3 and 7 years, but it is now well
ascertained that the process of cerebral development continues till mature
age, and that, even after that period of life, the cerebral mass may
contract in size *); thus is required a freedom of expansion of the eranial
bones by some remains of a cartilaginous condition of their sutures.

Dr. Mincuiy and others have affirmed, with the greatest probability,
that scaphocephalism is congenital. But in one of the instances in which
I have had the opportunity to see it in the living subject, the testimony
of the mother of the child was averse to this view. This was in the case
of a fine, stout, healthy, active and intelligent child, named George
Baskerfield, aged 7 months, who was just beginning to articulate ,,dad, dad.”
The sagittal and coronal sutures appeared to be quite closed. The forehead
was upright, prominent, and full at the sides; the calvaria flat at the
sides and sloping upwards to a long ridge which ran from the frontal
to the occipital; the latter bone had a sort of globular projection backwards.
The perpendicular height of the calvarium above the auditory foramina

'y Edinlurg Medical Essays, Vol. V, No. 16. Tab. II.

3) Beskrifuing af” el misshildadé eranium hos en Man, Actae Soc. Sciend. Fennice. T. 1. pars
II. 1847. p. 1283. ele.

) Dr. Taos. B. Peacock fixes ,,the attainment of the maximum of development at from
the 20th to the 25ih year; ..... a very marked decrease in weight obtainsin advanced age.”
Tables of ihe weighlts of the Brain, ete. Reprinted from the ,,Monfh. Journ. Med. Sei”
1861, p. 21. Obligingly transmitted to me by the author,

3%
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was ahout the same as in the North American Indian slave boy’s skull,
viz. 45 inches, which is equal to 114 millimetres; and the length of the
calvarium was 7-1 inches or 179 mm, The mother’s statement, if it might
be relied upon, was distinct, that, af birék, the swlures were open. No
doubt, this was a mistake.

The compatibility of these synostotic irregularities with life cannot be
questioned, although, in some cases, they may tend to abridge it; and
the testimony has hitherto been unanimous that they do not interfere with
the intellectual functions '). This is a point of great interest, which has
an intimate bearing upon the question of the injurious influences of artificial
distortion of the cranium. Authorities are much divided upon this latter
point. Many, with Morrox and Carriy, have positively affirmed, that the
fantastic deformities impressed upon the skull by the American Indians,
have no prejudicial consequences upon the functions of the brain, but
that those who exhibit these deformations are as acute and intelligent
as others of the tribe without them. Others, on the contrary, as
Drs. Fovinie, Lunier and L, A. Gossg, who have had opportunities
of witnessing the effects of those slighter deformities of the skull, which
arise, without design and as it were accidentally, among different
European people, prineipally from the mode of covering and dressing
the head by constricting bands, maintain that they have a tendency to
interfere with the due performance of the functions of the brain and to
lead to moral lesions. Such persons are frequently met with in the lunatic
asylums i the South of France. 1t is possible that races of totally diffe-
rent kinds of cultivation, may vary materially in respect of bearing an
interference with the central organ of the nervous system , and that those who
are called savage may have a higher tolerance of such interference. There
are many facts relating to the Australian tribes which might be quoted
to give countenance to this view.

I may observe that these undesigned and slight distortions of the
cranium, by artificial means, are not so confined to the French as has

1) Dr. Liocag may be guoted to this effect. Zur Archifeciur, u. 5. w. 5. JO.
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been considered. I am not aware that they have ever heen observed, or
their existence recorded in other modern people of Europe. But that
they are to be met with among the Russians, I am satisfied from the
examination of a number of examples 1 have of Russian skulls. They are
also to be seen among Dutch and even among English skulls, and I
have no doubt may be found among the crania of most European
nations. They are slight and easily overlooked, unless special attention
be directed to them.

Admitting that, in the normal state, the brain and its including case, the
skull, grow together, and that the former does not exercise an absolutely
predominating influence over the development of the latter; still, when
the cranium has become wholly or mainly a shut box, it can allow no
longer of*any material modification from within.

The effect of the more partial synostotic difformities is, by means of
the compensatory action which has been described in these cases, that,
in general, the cranial cavity is not materially encroached upon. The
mass of brain may be equal, or nearly equal to that in the normal state,
the chief difference being that the relative positions of the different parts
of the cerebral organs are slightly changed. These, according to the re-
searches of Mr. Rosr. GaArNEr, in fhe wormal stafe, appear to have
somewhat definite relations with the sutures "). But I am not aware
that a small change in the relative position of the different portions of
the cerebral mass, such as must occur in synostotic crania, can of itself
seriously interfere with the functions of the brain 2?). Still, where this
soft and pliant mass is as it were compressed, 1 have reason to think it
probable that its functions are interfered with, especially its moral
functions. I have the cranium of a convict who was executed on Norfolk
Island, which I owe to the kindness of Admiral H. M. Dexuam. This

1) Report of the British Associafion, 1862. p. 126.

*} Locae has remarked that these changes show how erromeous it is to conclude, from the
surface of the skull, as to the coudition and activity of individual parts of the brain lying
nander that surface. Sechidel bebannter Personen. 8. TO.
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man was executed there, when that beautiful isle was appropriated to
the reception of the most dangerous and irreclamiable convicts from the
other penal settlements. It is a microcephalic skull, rather dolichocephalic ,
of a man of apparently about 40 years of age. It exhibits a perfect
ossification of the sagittal and of the greater portion of the lambdoidal
sutures. The coronal suture is partially obliterated at the sides in the
temporal regions, and can only be distinguished by faint traces in all
its middle part. In this case there has not been any compensatory de-
velopment of moment in other directions. The calvarium is not abridged
in its length which is 7.1 inches equal to 179 millimeters; probably it is a
little elongated. It is however very narrow, being only 4.8 inches or 122 m.m.
at its widest part, between the temporal bones. So that the result is a
very small, dwarfed , almost cylindrical calvarium. The internal capacity is
only 50 ounces of sand, which is equal to 71.4 cubic inches or 1169 cubic
centimetres 1). This is a striking example of moral depravity, accompanied
with and most likely dependent upon the very defective state of the deve-
lopment of the brain. In the skull of ,,Peron,” a Spaniard, of not more than
50 years of age, which was formerly in the Museum of Josnuvs Brookes,
the eminent anatomist, there is a pretty general synostosis of the sutures,
as well as ZAyperostosis, and, although it does not look small, it may
be regarded as somewhat microcephalic. Peron, who had lost his right
arm , whilst commemorating the battle of Waterloo, assassinated an English
soldier with a fork held in his left hand. The skull is very thick and
heavy from hyperostosis. All the central portion of the lambdoidal,
nearly all the sagittal, the whole of the coronal, the right spheno-parietal
and the internasal sutures are obliterated. This extensive synostosis is
most probably connected with the hyperostotic state of the bones, and
by no means congenital. Tt also exhibits marks of that distortion deno-
minated féfe annulaire by Gosse. The skullis awry, and has an internal
capacity of only 68 ounces of sand, or 82.3 cubic inches, which is

1) The internal capacity of this eylindrocephalic skull is considerably below the mean of
that of the crania of any race in MorTox’s great table.
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equal to 1348 cubic centimetres. The cranium of another murderer,
,Owen,” a Cambrian, supposed to have heen about 40 years of age,
also from the collection of Brookes, presents much of the same long,
low and narrow cylindrical form as that of the Norfolk Island conviet.
All the sutures effaced in the skull of Peron are ossified in this, on
both sides. I have other examples of the skulls of eriminals which exhibit
synostoses, and Prof. Lucag figures the cranium of a woman named
,;Christiana Ruthardt,” who was executed for poisoning, with the same
peculiarity. He also delineates a most extraordinary cranium of a criminal ,
who died in a prison for secondary offences at Ziegenheim, which very
closely imitates the peculiar forms of the distorted heads of the ancient
Peruvians. All the bones were ossified together, except the right squamous
portion of the temporal and the parietal !). In the latter division of his
volume, Dr. Lucae depicts and tabulates the measurements of a number
of skulls of criminals, and in these an obliteration of sutures, sometimes
asserted to be early, approaches to the rule. It is observed in about half
of them, three being said to be remarkally small ?). But it is not necessary
to dwell farther upon the question: whether premature synostosis of the
sutures, especially when pretty general, and not accompained with compensa-
tory development, interferes with the due performance of the functions of
the brain. That it does so, I believe, the evidence is almost conclusive 3.

In the case of the Norfolk Island convict, the whole of the hemispheres
of the brain must have been subject , not merely to an arrest of development ,
but to some degree of abnormal compression, while the base of the
cerebrum might be somewhat freer from this constricted condition. And
the same may be affirmed in the case of Peron, the Spaniard. 1
also observe that, in both these skulls, the inside of the calvarium,
which, in the normal state, is marked by depressions, corresponding to
the convolutions on the surface of the hemispheres, is unusually plain and

1) Zur Architeclur. Schadel abnormer Form. Taf. VI.

vy Sehddel bekannter Personen.

*) The calvarium of the woman execufed at Paris, ,Le Couffe,” may be referred to.
Vimosz, Traité de Phrénolagie, 1836, Fol. Pl CXII, Fig. 1.
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smooth. As the hemispheres are generally regarded to be in immediate
connection with the higher faculties of the mind, where we find them
subjected to compression and their development arrested, it is fair to
infer that these faculties will be found in abeyance, and the more animal
propensities in vigorousand unrestrained action. And, reciprocally, when
we find criminals of the deepest dye exhibit the peculiar synostotic de-
formation of the calvarium, which must produce this compression and
arrest of development of the hemispheres in the greatest degree, it
seems a logical conclusion, that the series of phenomena stand in the
relation to each other of cause and effect ).

') 1 have not thought it necessary to discuss the eauses of synosteses, of which it is probable
but little can be ascerfained. It has been considered that ,,pressure and manipulation of the
sides of the head in infancy," isa prominent cawse gf synostosis of the cranial bones. Manipulation ,
without continued pressure, would, I believe, be wholly inoperative in changing the natural
form of the eranium. The skull of ,,Pofii” might possibly be quofed in support of this theory,
as the Sandwich Islanders have the cusiom of eompressing the heads of infants in the occipital
region; but ,,Pofii' was a Marquesan Islander, and T am nof aware that this eustom exfends
to the Marquesas. Besides, ,,Pofi’'s™ eranium is too plainly aninstance of abnormal synostosis,
in foetal life, or very early infancy, to be regarded in its de;l'grm:it.r as in any way the result
of pressure. Aund that pressure is wot au efficient cause of synostosis we have good negative
evidence in the skulls of those nations which subject the head to artificial deformations. In
about 50 of these cramia in my collection, I observe very few in which there is any par-
ticular tendency to premature ossification of sutures, unless il be in the skull of the Poka-
mame, But in ihis the obliterated sagitial sulure runs at right angles to the direction in which
the pressure was applied, a direction the most unlikely to oceasion ils obliteration.

Dy, Gosse devotes a section of his ecareful and elaborate work, (IMdfGoruations du Crdne,)
to heads arfificially flattened af the sides, but the eases he quotes donot bear out very strictly
such a mode of compression. They are mostly examples of elongation of the head, which has
nof by any means been compressed on the sides only. The oldest reference to distortion of the
head by art, that practised by the Mecrocephali of HipporraTes and Strano, produced long
heads, and as we have uo deseription of the method employed, we are unt.jusliﬂﬁd in con-
eluding that it was a contrivance for flattening the sides of the head. The ,,macrocephalus™
of Buomeseacu’s Table IIT, is but an instance of the too early synostosis of the parietals.
Erarroru’s reference to the Abases of the Caucasus, and the ease of the Kabyle skull in
the Museum of the Fcole de Médecine, at Paris, are perhaps the best evidences Dr. Gosse
has produced. That the heads of the Arabs, and especially those of north Africa, have been
subjected to pressure «f fhe sides in particular, is probably more doubtful. In a series of
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I have no doubt, that the synostoses which gave rise to the micro-
cephalism of the Norfolk Island conviet, took place long before the full
development of the brain. The abnormal form and conditions of the
skull appear to be quite conclusive upon this point. The greater com-
pression of the surface of the hemispheres than other portions of the
encephalon, can only be regarded as a hypothetical view. Indeed, upon
the question, whether the convolutions are the seat of the higher func-
tions of the brain, physiologists are not at present quite unanimous.
Still, the fact of the unusual prevalence of synostosed bones in the
crania of criminals, I believe must be admitted. That these synos-
toses, in many cases, influence the brain by arresting its develop-
ment, appears to be equally indisputable. The low moral character
and base propensities generally displayed by microcephalic idiots is also
admitted, and gives material support to the view I have taken. Hence,
the inferences I have been induced to draw, that, in some cases
of synostosis of the bones of the calvarium, the brain suffers an arrest
in its development which interferes with its functions, bears such an
appearance of probability as to deserve further mvestigation,

beautiful drawings of the races of Algeria, for which I am deeply indebted to the kinduess of
the distinguished Professor Miwe Epwamps, and taken during his visit in 1833, there is
no sensible appearence of such lateral pressure. They embrace Moors, Arabs, Biskris, Moza-
bites, Kabyles, Nezroes and Mulalios. And ihe Hottentol eranium, in the Galerie anthropo-
logique of the Jardin des Plantes, referred to and deseribed by Dr. Gosse, is plainly an
instance of interparietal synostosis.

Note. My collection econtains a good number of synostotie crania which have not been al-
luded to. An enumeration of a few of them may be added here. N°. 6809, Kuas, of Nepal
8 makrocephalus of Lucae, — Ne. B0l Vepau, aborigine of Ceylon. a makro- Elino-cephalus of
Lucae. — N°. B04. Vepau, a &linocephalus. — N® 884, Hispoo, a mebrocephalvs. — N*. 1145,
Lare, a Eligo-pachy-cophalus. — Nv. 1146, Lare, a Scaphocephalus.
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The time which has elapsed since the above memoir was written, has
afforded opportunities for further observations upon aboriginal crania
affected with synostoses, the result of irregular development. These
observations and a few conclusions deduced from them, seem to render
it desirable that some additional notes should be appended here.

1. The first point of importance is, that, viewing the premature
ossification of the sutures in its relation to deformation of the calvarium,
numerous examples prove that fhis deformation is by no means a
necessary and invariable consequence of synostosis.

No. 915 of my collection, the small skull of an Ausfralian woman,
of about 17 years of age, (the two dentes sapientive, or m 3 of OwEen,
are still deep in the alveoli, yet the spheno-basilary synchondrosis is
quite ossified,) exhibits an entire obliteration of the sagittal suture. All
the other sutures, usually open, are quite free from ossification. In this
case there is no approach to any deformity, not even to dolickocephalism.
In the fine large calvarium of a Fafwhivan, No. 789, from the island
of Fatuhiva, one of the Marquesas, which has belonged to a man of
about 17 years of age, the sagittal suture is wholly obliterated, the others are

4“
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still open. The denfes sapientiae are not quite extruded from the alveoli
and the spheno-basilary synchondrosis is only partially ossified. In this
calvarium there is no deformation, unless it be a slight indication of
klinocephalism, in a merely perceptible depression passing across the
biparietal, immediately behind the coronal suture. In these instances and
others also, the premature ossification of the suture has taken place
without any compensatory development in the frontal or occipital region,
to give space for the growth of the brain. Luvcar has already said:
»Die Compensation scheint niamlich fiir die gleiche Synostose nicht immer
dieselbe zu sein, und wenn sie es auch wiire, so ist sie wenigstens bis
jetat noch wickt fir alle Fédlle beobacklet.” (Zur drehitectur des Men-
sehenschidels. S. 67.) — Neo. 100, the small craninm of an Afirican Negro
woman, of about 30 years of age, is almost a counterpart of these
examples. The sagittal suture is entirely obliterated, yet there is no
other deformity, save a very slight Afinoceplalisim.

2. In the second place, the deformations ef the calvarium resulting
from synostoses, which have been named so correctly and described
with such precision, do nol necessarily and invariably follow the prema-
ture ossification of those sulures fo whick they have been ascribed, and
are sometimes occasioned by synostoses to which they have nol been attributed.

No. 540 is the incomplete calvarinm of a Kafir man, of middle age,
from the battle field of Gwanga, in South Africa. The sagittal suture
is ossified, the other sutures open. The only resulting deformity is a
moderate contraction, running across the fore part of the parietals from
one alisphenoid to the other. This constitutes the féfe annulaire of Foville,
when produced by bandaging the head, and is the Klinocephalismm of
Vircuow and Lucag. — No, 2094, is the calvarium of an £éo woman, of
about 80 years of age, from the neighbourhood of Old Calabar, on the
West coast of Africa. In this calvarinm again the sagittal suture is
wholly ossified and the other sutures open. There is only a slight
dolichocephalism, no scaphocephalism whatever ; on the contrary, the region
of the sagittal suture is low, like the rest of the vault of the skull.
There is, however, slight klinocephalism, which is ascribed by Vircnow
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and Luvcar to ossification of the spheno-parietal and squamous sutures,
both of which sutures are quite free in this calvarium. — Neo. 605 1s the
fine skull of a Kanafa man from the Island of Oahu, in the Hawaiian
group, who has been about 50 years of age. It presents a premature
obliteration of the sagittal suture and a trivial Z/irocephalism. In this
example Lucar’s definition is correct. There is an ossification of the spheno-
frontal and the spheno-parietal sutures. In No. 784, the calvarium of a
Fatulivan man, of at least 50 years of age, there is not the slightest trace
of the sagittal suture, but the spheno-parietal and squamous sutures are
as open as usual, yet it exhibits marked tinocephalisimn. — No. 1072 is the
cranium of an Afriean Negro woman, probably of about 30 years of age, of
the Osekani Tribe, from the region of the Gaboon River , under the equator.
In this example there is an occlusion of the sagittal suture quite complete,
except about an inch of its anterior extremity. Like No. 204, this calvarium
is low and it is not longer than usual. The only deviation of form is a slight
klinocephalism. — The next example to which I have to refer is another
skull of a Kanaka, from the Island of Uahu. It has belonged to a
man advanced in life, but there cannot be a question that the sagittal
suture has been prematurely ossified, probably in foetal life, so that no
trace of it is left behind. Perhaps as the natural consequence of age,
the middle portions of the lambdoidal and the middle and lateral portions
of the coronal sutures are partially obliterated. The squamous sutures
are quite open, and all the sutures round the alisphenoid on the right
side are in the same state — those of the left side are not quite so free,
still not effaced. In this calvarium there is neither dolickoceplialism nor
scaphocephalisie, still it is considerably deformed. The deformation is a
contraction, extending across the fore part of the parietals from one
alisphenoid to the other. The calvarium presents a very striking example
of Aklinocephalism. Thus it proves, that this synostotic deformation is
not entirely dependent on the particular synostoses to which it has been
attributed. It also shows, when supported by the other examples which
I have adduced, that Flinocephalism is not an uncommon result of
ossification of the sagittal suture,
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3. In the third place, it may be stated that seaphoceplalism is far
Jrom being the uswal result of the foo early ossification of the sagittal
sufure. On the contrary, is it a rare and exceptional result of the
synostosis of the parietals. The evidence derived from the crania in my
collection fully proves this.

I have 27 skulls in which there is no appearance of the sagittal
suture. In all these it is either completely obliterated or very nearly so,
for 1 have purposely omitted the cases in which the ossification is only
partial and incomplete. Among these 27 ecalvaria, only 4 can be said
to be scaphocephalic, 1. e. to present the carina or ridge in the
position of the sagittal suture and the compensatory elongation in the
frontal and oceipital regions. In one of these, the eranium ofa Lapp man,
of about 30 years of age, the signs of scaphocephalism are very slight.
In the three others they are strongly marked and very decided. These
are No, 1122, the skull of the Awstrafian, deseribed above, No. 69, the
ancient calvarium found in Cloth-fair in London, and Neo. 884, the
incomplete calvarium of a Findoo from Gazepoor, in Bengal. Thisis in
all probability the relic of a woman. Hence it appears that true scapho-
cephalisin 1s rare even among crania presenting synostosis of the parietals.
It appears, as far as my observations go, to occur in only one case out
of seven. In other words, the ossification of the sagittal suture takes
place even in early life without any compensatory development at all, or
the compensatory development merely produces Vircuow’s simple dolicho-
cephalism.

Seeing that true seaphocephalism is an infrequent result of premature
ossification of the sagittal suture, it should be stated that there are
instances of such anormal condition in which the line of this suture is
distinetly depressed, instead of being elevated into a ridge. In Ne. 628,
the skull of a Kanake woman, of perhaps 50 years of age, from the
Island of Uahu, the sagittal suture has been wholly ossified and obli-
terated at an early period of life. The calvarium is not at all lengthened ,
and about an inch from the coronal suture commences a depression
following the line of the obliterated suture and widening and deepening
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as it runs backwards to the lambdoidal sature, where the depression
ceases. This example of synostosis of the parietals shows an entire ab-
sence of compensation. In No. 434, another Aunata cranium of a young
woman , of about 20 years of age, the sagittal sutureis wholly obliter-
ated, and is replaced by a depression only less deep than in the fore-
going example. The acute WeLcker has already made the judicious
note: ,,Ich bemerke noch, dass auch Zwisthen-formen zwischen dem
ausgeprigten Scaphocephalus und den gewdhunlicheren Formen des Do-
lichocephalus synostoticus vorkommen, Formen, welche ihre Entstehung
einer in das spitere Fotus- und fritheste Kindesalter fallenden Ver-
schmelzung der Pfeilnaht verdanken mogen.” Ueber zwei seltnere Diffor-
mititen des menschl. Schidels, Scaphocephalus und Trigonocephalus.
S. 7. Abhandl. d. Naturforsch. Gesellsch. zu Halle, 1863,

4, There is a series of crania whick, in their natural development,
presenl such a degree of length and of narrowness, as almost to deserve o
be distinguished by the name of natural scaplocephali. The skulls to which
I allude oceur among the inhabitants of New Caledonia, the New Hebrides
and the Caroline Islands. They are not universal among these people, who
sometimes unintentionally flatten the occipital region of their infants by the
mode of nursing they make use of. Still many of their crania are so remark-
ably long and narrow and so elevated along the line of the axis of the
sagittal suture, as to be worthy of a distinetion among all dolichocephalic
races by the designation scaphocephalic ; without any reference to the closure
of any satures, but in the open state of all those usually open '), Hence
scaphocephalism among these people justly becomes one of their race
characters *). The crania of these people are so peculiar, and so distinct from

1) Perhaps the vame Kumbecephalic, invented by my friend Professor Danien Wirsow to
distinguish very dolichocephalic calvaria, might, to prevent confusion, be appropriated to these
natural dolichocephali in an extreme degree. Prekisforic Awnals of Scotland, 1851. p. 166.

*) Dr. Wencker has already claimed, as a national peculiarity, the approximation to
seaphocephalism in the Greemland skull, more correctly, the pyramidal form among the
Esquimanr. Wachsthum und Boau des menschi, Schadels, 5.118.
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all others, as to deserve to be elevated into a class, and perhaps to be placed
in the same line as the classes Caucasian, Mongolian and Ethiopian,

5. The further investigation of the subject of the synostosis of the
parietal bones does not afford any additional support to the doctrine of
Dr. Mivcniy and vox Bagr, that scaphocephalism is dependent upon
the parietals having, in jsome  cases, but one centre of ossification,
situated in the mesial line and developing a uniparietal. Among the
whole of the skulls that present a continuous plate of bone in the si-
tuation of the sagittal suture which have come under my observation,
there is not one exhibiting that radiation of osseous fibres from a central
point described and figured by Dr. Mincaiy. Dr. WeLcker's further
and very careful observations upon all the examples of scaphocephali he
has been able to examine, which he has recounted at length in the
vatnable Memoir just quoted, leads him to the conclusion: ,,die ur-
spriingliche Anwesenheit der Pfeilnaht fiir alle Scaphocephali jetzt mit
Bestimmtheit behaupten zo diirfen.” 8. 5.

6. [ wish to offer an additional remark upon a subject of inquiry
which T am inclined to think is not yet definitively decided. Some of
those who have written upon synostosis of the cranial bones have un-
hesitatingly maintained, that fhose races who inferfere with the natural
Jorms of the skull are pre-eminenlly distinguisthed for premature ossifica-
tion of the sutwres, and hence, that all artificial compression of the
head predisposes to synostoses. My opportunities for further observation
induce me to doubt, whether synostosis of the cranial bones is more
frequent in races who distort the skull, and whether artificial compres-
sion has any influence in causing premature ossification of the sutures.
The subject seems to demand a much more thorough investigation be-
fore a satisfactory conclusion can be arrived at. It cannot be disputed
that these developmental irregularities occur among people who prac-
tice, whether intentionally or otherwise, the arts of deformation on the
tender infantile cranium. I have adduced many instances among the
Kanakas, a people who resort to different means to modify the form
of the head. Still synostoses are not at all peculiar to these people.
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Wercker believes he has observed premature obliteration of sutures in
the line, in which the bandages for distorting the skull have compressed
the cranial bones ').

The arguments adduced by WEeLcker appear to render it certain
that the synostosis of the parietals, which results in scaphocephalism ,
takes place during foetal existence, before artificial interference can be
applied. Among a series of ffalian skulls which 1 owe to the generous
exertions of Dr. Givsriniavo Nicoruvcer, the distinguished [talian eth-
nologist and craniologist, I find synostoses exceedingly frequent. So
much so, that, out of 11 crania, 5 are remarkable for the premature
ossification of one or more of their sutures. 1 have made particular in-
guiry respecting the modes adopted by the people of the different pro-
vinees of Italy in the nursing of infants, and cannot ascertain that any
of them compress the head. Among a fine series of ancient Lapp skulls
recently placed in my hands, amounting to 8 in number, two are
synostotic. Another exhibits parieto-occipital flattening from nursing. [
am , however, somewhat in doubt, whether the Lapps may not have
nirsed their infants in old times on a cradle board.

At first view, it does not appear probable that compression of the
head in one direction, say antero-posteriorly, as in the Pokomame cal-
varium , should resnlt in the premature ossification of a suture as the
sagittal, running in the same direction; and that the same compression
should operate alike prejudicially upon the sutures running in an opposite
direction, or in that perpendicular to the line of the compressing force.
All that T can now add is, that an examination of the skulls of
Ilatheads and other American races in my collection, does not render
support to the doctrine maintained by some, that artificial compression
of the skull disposes it in a material degree to synostosis.

Since what precedes was written, the fine skull of a Flathead, of a
Tribe on the North East coast of Vancouver's Island, has come into my
possession, by the kindness of Mr. W. L. Grerx, of Hololulu, in the

') Opus eif. 8. 15.

(] ]
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Sandwich Islands. It is a curious instance of distortion and of synostosis
also. It is the cranium of a man, of probably about 50 years of age,
as doubtfully indicated by the teeth, the state of the sutures not affording
any guide to the approximate age. Its peculiar and most remarkable
Jorm is plagiocephalous, from artificial distortion. It is very short, and
very wide in the interparietal and intertemporal regions, which have been
rendered wry by the distortion. The frontal region is depressed, with a
ridge running along the centre of the os froatis. The parieto-occipital
region is extensively flattened, obliquely, so as to be depressed nuch
more on the right side than on the left. The general forin of the eal-
varinm is thus rendered very irregular. With respect to the sutures, the
sphenofrontal, the sphenoparietal, the coronal, the sagittal and the
lambdoidal are all ossified. There are only some very faint traces of
one or two of these sutures to be perceived. Still, the sphenotemporal
sutures and the squamous sutures are quite open, on both sides of the
skull. This is a singular instance of extensive synostoses in an artificially
deformed craninm, but does not appear to tend to show, that the
interference of art has had any influence in causing the synostoses.
Perhaps the most extraordinary featurein this skull is that the foramen
magawm 1s rendered exceedingly oblique, so as to form an irregular
oval, with its long axis extending from a point in a line with the right
pterygoid process of the sphenoid, to a point opposite situated in a line
with the left outer extremity of the superior transverse ridge of the oecipital
hone, or with the middle of the left limb of the lambdoidal suture.
7. 1t seems desirable to express the opinion decidedly, that the subject
of synostotic skulls, as well as of those deformed in other ways, deserves
far more at{ention and eslimation amony craniologists than it has kitherto
received. The human eranium is subject to developemental irregnlarities ;
to pathological conditions; to artificial deformations, both voluntary and
involuntary, as Dr. Gosse has named them; and to posthumous nodi-
fications, all of which interfere with and alter its normal forms. When
it is recollected, how high a degree of importance has been justly attri-
buted to the normal configuration of the skull in the study of anthro-
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pology, a science which has such various and momentous applications,
the need of a close, full and discriminating investigation of the kinds
and degrees of the influences interfering with such configuration, must
be at once apparent ').

8. The most extraordinary case of secaphocephalism ov record, is that
described in the Inaugural Dissertation of Dr. Josepn Scuape ) It
occurred in a man of Stettin, in Pomerania, who died at the age of
34 years, in the workhouse there. Dr. Scmape has given a small figure
of this cranium, which is preserved in the Anatomical Museum at
Greifswald. From the importance of this skull in the history of
scaphocephalism, and from the fact of its not having attracted the
attention of the principal writers upon the subject, von Baer and
Wercker, it becomes very desirable to notice it fully here. By the
great politeness of Professor Buper of Greifswald, and by the very kind
attentions of Professor W. Kererstrin of Gottingen, 1 am enabled to
do so, and to give three views of this curious cranium, of the natural
size, as well as to append some account of its peculiarities, and also
add its measurements to the Table. Its scaphocephalism appears to be more
exaggerated than that of any other example of the deformation hitherto
deseribed. And the interest attached to the case is greatly increased by a
particular account of the subject when living, from the pen of Dr. Brav-
mitLer, who knew him from his childhood. When a child, he was often
seen by Dr. BravmiiLner, who passed him frequently on his way to the
baths in the suburbs of the town, where the boy lived. Dr. Bravmiinier
suys, he used to look out for him and was not satisfied unless he saw
him, although he never beheld him without a shudder. The wonderfully

1) In a memoir read before the Skandinaviska Naturforskare-sallskap, at Stockholm , i
July, 1863, I have eudeavoured to explain and support this view , by an enumeration of ail
the different species of diﬂurbiug infleenees which act wpon and inferfere with the normal
form of the eranium. That most eminent craniologist, Prof. Axpers Rerzius, already fore-
saw the necessity for carefully separating aboormal skulls in his earliest communication to
ihis Seciely. Orer Formen af Nordloarwers Crawier. 1842,

:) De singulari cranii evinsdam deformitate. Aunetore Joserno Sciaank. Gryphiae 1858

ﬁ!
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prominent forehead of the boy, and consequent remarkably deforined face
were particularly conspicuous. The boy perceived that every one who
first beheld him was frizhtened with him. When he was sent to school,
his schoolfellows would not sit by him, not one would associate with
him, nor play with him. They shanned him, pushed him to one side,
and he drew back sullenly and mistrastfully. Yet in the school he learned
eusily ; he learned reading, writing and accounts; and afterwards re-
ceived religious instraction readily, and had as much desire for learning
as any healthy youth. His widowed mother was unable to get him
taught a trade from his repulsive appearance. In consequence they were
both taken into the Stettin workhouse, where the youth was taught to
weave, which art he learned with facility. When he had acquired this
art, he would have been able to support himself, but for his strange
deformity , which caused him to avoid society and others to shan him.
At the age of 20 years, he manifested a strong desire to remove from
Stettin to work and to live. It was arranged that he should go to a
small town in Lower Pomerania, as a journeyman weaver. But it had
not been duly considered that his appearance would be regarded as so
frightful. ,,Dicke schwarze, in einander ilhergeheudc Augenbrauen ,
starres, schwarzes wiistes Haar; der Man konnte nicht zum [Himmel
hinaufsehen , weil bein Erheben des Kopfes das Hinterhaupt gegen die
Halswirbel stiess ').”" He was obliged to retarn to the Stettin workhouse ,
where, from vexation, he began to give himself up to drunkenness and
gave occasion to some dissatisfaction. He showed himself to be quarrel-
some and very offensive, but never in any way gave rise to the suspicion
of an unsoundness of mind. He died there of pleurisy. His parents
and relations were well-formed and his birth was normal. Such 1s
Dr. Bravmiinper’s account, which is the fullest and most particular we
yet possess of any subject of scaphocephalism, hence T have been in-
duced to quote it somewhat at length.

Dr. Scuape informs us, that the bones of the ecramium were thin

+) Op. eif. p. 5.
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and light. ,,Praecipue notatu dignumn est, quod propter perfectas om-
nium cranii ossium conjunctiones ne ullum quidem saturarum vestigium
animadvertitur ; cranium ex uno osse forwatuin esse videtur ')."

By Professor KererstriN's goodness, I am able to relate, that the
ossa parielalie present a distinet ecariza, running along the middle of
the biparietal, but which is not prolonged down the os froafale. The
lineae temporales, s. lineae semicirewlares of the parietal bones are very
marked. On the left side of the skull, the sufura coronalis may yet be
traced, but is perfectly obliterated on the right side, and in the rest of
the skull all the sutures, (sufwra sagittalis, temporalis, lwmbdoidea )
are completely ossified, both on the outside and on the inside of the
calvaria. There are also faint traces of the sutures surrounding the
alisphenoids, although these are likewise quite closed. The pars pyra-
midalis of the temporal bones is synostosed with the dasis of the oceipital.
And all the sutures of the face are equally synostosed. The right side
of the cramium is convex, and the left side slightly concave. The Jasis
eranit has, at the same time, a very characteristic appearance. But these
peculiarities will be rendered apparent in the Plates, which [ am so
fortunate as to present. These have been very accurately drawn by
Mr. Orro Perers, of Gottingen, and afford a much more complete and
correct image of the curious original than Dr. Scuape’s miniature figure.

9. It was a very unexpected occurrence to me, recently, to meet
with another scaphocephalic cranium of an Australian. This is the skull
of a young man, of about 30 years of age, from the Colony of Vie-
toria, and was found in the branches of a tree, in 186G3. In this case
the sagittal suture is entirely traceless both externally and internally , and
the two parietal bones are perfectly ossified togegher. Its course is
marked by a carina for the two anterior thirds of its length, which
also advances upon the frontal bone a little way There is a good sized
parietal foramen on the left side. The middle portion of the coronal
suture, between the lineae semicireulares, is ossified. The whole of the

') Op. cit. p. T.
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suture is obliterated on the inside of the calvarium, and the left side
of the portion named on the outside; the right is still traceable. All the
other sutures of the skull, usually open at thirty years of age, are quite
free. In the right spheno-parietal there are two triquetral bones; a large
one, and one much smaller.

The effects of the ossification of the sagittal and partial ossification
of the coronal suture, the former of which appears to have been foetal
and the latter probably infantile, are the usual lateral contraction of the
calvarium, although the parietal tuberosities are siill slightly indicated
and a semiglobular prominence of the supra-occipital region, which is
compensatory. To this development of the brain in a posterior direction
the perfectly open state of the lambdoidal suture has materially contri-
buted. In this case, the usual anterior development of the brain in the
frontal region has been arrested, or prevented by the premature closure
of all the middle portion of the coronal suture So that the frontal bone
is not swollen out and prowinent, but is flat and low.

In almost all other respects this long flat cranium exhibits the cha-
racters of the race to which it belongs. There is one exception. It is
much thinner than usuwal, and consequently lighter. It is very progna-
thous, has a prominent supraciliary ridge, a narrow frontal region,
marked by vascular grooves in the bone, wide zygomatic arches, and
is rather small for its sex The tribe to which this man has belonged
appears not to have practised the custom of punching out the incisor
teeth. The disposal of the dead among the branches of trees is not
uncommon with the Australians. This second scaphocephalic skull,
which, as I have explained, from the particular combination of sutures
ossified, does not present the usual scaphocephalic form in so exagge-
rated a degree, is Ne. VI in the Table of Mesaurements. The curious
fact of the discovery of this second example of scaphocephalism among
Australians 1s a remarkable ocearrence, and comes very opportunely to
enable me to introduce its description into this memoir.

10. Certain races possess a super-activity in the process of ossification
of the bones of the head. Many of the Negro and Australian races are
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remarkable for the great thickness and weight of their skulls. And, in
the same way, these races are distingunished for a proneness to closure
of the sutures, which takes place at an earlier period of life than among
European races '). Professor WELckEr has, by numerous observations,
deduced the conclusion, that the fronfa! swfwre in European races is
found open in adult skulls in one case in nine, whilst, in African and
American races, it is seen in one case in fifty two or fifty three only 2).
As the ages of these skulls could not be precisely determined, such
mathematical results may not be found to be strictly correct, but, the
broad fact of the much greater proneness to closure of sutures in the
latter races, admits of no question. In 127 crania of African people in
my own collection, only two, and these are skulls of Guanches, the
ancient inhabitants of the Island of 'Teneriffe, have frontal sutures.
Professor GrarioLer has said, not only, that the growth of the brain
ceases sooner in those races in which the sutures close carly, but also,
that there is a difference between the higher and the lower races as to
the order in which the sutures are closed normally. In the latter, the
anterior sutures close before the posterior, and, in the higher races, it
is the reverse, the posterior sutures close earlier than the anterior.
M. Grarroner bases an argument, for the greater perfectibility of
these higher races, upon this asserted fact.

') In oune of my Ausfralian crania, that of a young woman of about 17 years of age,
No. 915a, there is not the slightest trace of a sagitial suture. Oune foramen parietale is very
distinet. In this skull, although the synestosis of the parietals has in all likelihood taken
place at an abra-uterine period of life, there is no seaphocephalism, or other deformation
whatever. In the cranium of the skeleton of a man of a tribe of South Australia, Just
received from that Colony, the sagitial suture is ossified, as well as all the middle portions
of the lambdoidal. This man’s age appears not to have exceeded 40 years. These facts confirm
Ihe view, that the Australian races are prone to ossilication of sutures. Notwithstanding this,
{rue scophocephalism seems to berare among Negro races, and more frequeut amung Australian
races,

) Opwr el 5. 99.
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DESCRIPTION OF THE PLATES.

I.
I1.
III.
IV.
W

VL.
VII.
VIIL
1X.

Xl

(A Dithographed of the natural size.)

Scaphocephalic eranium of an Aostralian, from New South Wales. A. Profile View.
Ditto B. Face View.
Ditto C. Back View.
Normal cranium of an Australian, from New South Wales.
Scaphocephalic cranium of a North American Indian Boy, from the N. W.
eoast. A. Profile View,
Ditte  B. Back View.
Pachyeephalic calvarium of ,,Pofii,” a Marquesan, from the Island of Ohiva-Hoa.
Brachyecephalic cranium of a Kanaka, from the Island of Oahu.
Scaphocephalic eranium of a Weaver of Stettin, in Pomerania. A. Profile View.
Ditto B. Vertical View,
Ditto C. Base View.
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