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PREFACE TO THE SECOND EDITION.

THE first edition of the DENTAL Axaromy Nore Book was no sooner
published than it was sold; and, having since had numerous requests for
copies, I have decided to amend and reprint it,

In spite of complaints as to its unwieldiness, T have kept to the
original size, beeanse I wish the book to remain essentially a ** Note
Book," the blank pages and the spaces in the text being left for diagrams
and notes to be made by the student when reading up the subject of
Dental Anatomy or being * coached.”

The first part is practically Tomes' Dental Anatoimry condensed, the
second is intended as a guide to the sindy of the cases in the Central
Hall of the South Kensington Musenm, and the third is eompiled from
VATIONE SONTCes,

All through the work an attempt has been made to tabulate concizely
and to accentuate the principal points; details must, of course, be sought
for i other books and in the examination of the actual specimens. The
“How to show™ and ** Learn to recoguese and explain” notes refer to
microscope work, and are reminders to the student of kis duty to a

“Note Book.”

DOUGLAS GABELL.

CHILTERY VILLA,
New Bamxer.

November, 1900,






DENTAL ANATOMY.

TEETH are hard calcified or horny masses |JJ|u:t:1[ in or near the orifice of the alimentary eanal, for the

prehension or comminution of food.

The FUNCTIONS of teeth are:

PREHENSION . . as in the Pike, &e.

COMMINUTION . . . . . Tiger, Elephant, &e.
COMBAT. . . . . . . Tiger, Pig. Narwal, &c.
Locomotion . . . .. .. ., Walrs

Anchorage . . . .. . . Dinotherium.
Transport . . . w w . Elephant.

Bpeermt b 1S et MR

ORIGIN AND HOMOLOGIES of the Teeth,

{(Homologous.—Having like relations to a fundamental type; or, corresponding in type of structure.)

Bead up a rough ountline of EMBRYOLOGY; EPIBLAST, MESOBLAST, and HYPOBLAST.

The mouth is lined with Epiblast.
Note the sumilanty and continuity of the Placoid seales and teeth i a voung dog-tish,

Note the similarity of fishes' teeth to mammalian teeth.

Therefore Teeth are Homologous with Dermal Spines both in origin and structure.

Teeth may be classified as

HORMY tecth, which consist of the hwrdened and thickened Stratum Corneum covering enlavoed paepille
and having an Albuminous matrix, and

CALCIFIED testh, which consiat of Eﬁan‘lef, D&I’ltine, and Cementum, and bave a mainz e nposed of
GCollagen.

Caloified teeth ALWAYS bave an Enamel Organ oven if no epamel iz formed. Cementum onlv ceeurs

on socketed or partially socketed teoth.






ENAMEL
Is very havd, brittle, bluish-white, and semi-translucent,
And composed of Caleifled Prisms in a Caleified Matrix.

CHEMICAL COMPOSITION.

Organie Matter, fmuein?). . . . . . . . . . . . . MNONE
l CaLciuM PHOSPHATE
R S C:llu.lum curlu’_snntu W P SR
l Caleinm fluoride
Magnesium phosphate
Water, . . . . . [chemically combined with the salts)., . . . . 6%
THE MATRIX

Is very small in amount, absolutely caleified, but is more easily dissolved by aeids than the prisms.

THE PRISMS

Are long hexagonal varieose rods, solid, and absolutely caleified, but the centre is 'lI:-iH:Il"_'l.' [T a L!uﬁily dissolved

by acids than the external part.

Inthe Bel . . . . No structure is visible.
Manatee . . Straight prisms.
Seiupidee . . Lamellate thuos:
Beaver . . . Lamellate and Hexuous prisms thus :—
Porcupine . . [Lamellate and spiral prisms.
Leporidee . . No lamelle, only flexuous prisms,
Muridee . . . Sereated prisms.
Man . .+ Straight or slightly flexuous prisms,

1. "-':i.l'icnrsit}' of the prisms.

2, Intermittent caleifieation,

3. Decussation of the prigms,
4. Boedecker's * thorns.”

4. The action of acids (balsam).

The Transverse Strim of prisms are due to either:

or

In all Marsupials (bav the Wombat), some Rodents (Jerboa), some Insectivora (Soricidm), Hyrax, and
soime Fishes (Barbel, Porbeagle Shark), the central portions of the prisms remain Uncalelfied, is.,
Tubular Enamel.

Sometimes this happens at the inner parts of the enamel un|}'. sometimes at the outer part {Sargus) ;
often this condition 15 rregularly distributed.

LEARN TO RECOGMISE and cuplain:
“BROWMN STRI£Z OF RETZiuUs."
"SCHREGER'S LINES.”
“TOMES' LINES."”
" BOEDECKER'S THORNS, "
“PIGMENT IN THE EMAMEL."
" IRREGULAR FISSURES NEAR THE DENTINE."

DISTRIBUTION OF EMNAMEL.

-\'_!l-lienl {n.-m: - - - - . . . Edentata, Narwal, some Cetacians, Reptiles, and Fish.
Tipenlyin . . . . . . . Hake, Esl, Elephant's tusk
All over crown in . . . . . Man and most Mammalia.

oD ; £ | Rodents’ incisors.
Front or sides only of tooth in .j DG £f sirs Tronsode:

LEARN HOW TO SHOW:—
ENAMEL PRISMS, TRANSVERSE STRIE, STRIE OF RETZIUS, SCHREGER'S LIMES.






DENTINE.

Varieties. f
Hard (uovascular), Plici-dentine, Vaso-dentine, and Osteo-dentine.

Hard Dentine
Is hard, elastie, yellowish and semi-translueent, and composed of a

Caleified Matrix, |mru11=.:1l:!d by Tubes containing Fibrils.

CHEMICAL COMPOSITION (dricd dentine).

Collage
Organle matter, Al : R HER }
Klastin
CALCIUM FPHOBPHATE
Caleium carbonate 'II 4
i Tha AN (Bt ™ Ll : : .. TR
Caleium fluoride ||I
~ Magnesivm phosphate |
Water, ol : (chemically combined with salts) . . 87

l'm sH dentine also contains 10 % of FREE wale

THE MATRIX

Iz collagen impreguated with salts, When decaleified a very faint fibrous structure is apparent.

THE TUBES (Sheaths of Neumann)
Bun at right angles to the surface of the puip, and
Decrease in dinmeter as they near the periphery;
Those at the neck of the tooth have a large flexucus Primary Curve,
Those in the root have many small spival Seeondary Curves.
Many little lateral branches are given off, and
The tubes terminate :—In forked extremities,
in loops with each other,
in the granular layer,
in fissures in the enamel,
or by anastomosing with the canaliculi in the eementum.
The tubes are said to be composed of Elastin and lime zalts, and vesist the action of aeids and alkalies,

THE FIBRILS

Are soft, sentient, branched procezzes of the odontoblasts.
Proofs = stretehing and contraction.  Funetions are nutritive and sentient,

LEARN TO RECOGHNISE and explain:

"SCHREGER'S LINES."
“OWEN'S LINES."

" INTERGLOBULAR SPAGCES.
“GRAMULAR LAYER OF TOMES."

LEARN HOW TO SHOW:.—

OWEN'S LINES, INTERGLOBULAR SPACES, 3CHREGER'S LINES, GRANULAR LAYER, SHEATH OF
NEUMANN, DEMTINAL FIBRIL, FIBROUS MATRIX,






Plici-Dentine.
The pulp is more or less folded. No eementum intervenes
Varanus, Lepidosteus Oxyurus, Lepidosteus Spatula, Labyrinthodon, Myliobates, Oryeteropus (Cape Ant-
eater), and Pristis (dermal spines).

The last three might be regavded as fused simple teeth,

Vaso-Dentine.
The dentinal tubes and fibrils are replaced by Canals containing Caplllary blood-vessels.
The Matrix is often laminated (also * thorns ™), and in its outer part a fibrous strocture s often visible.
Vaso-Dentine is softer than hard dentine.
In the Hake, Chmtodonts, and Ostraclon there are no dentinal fibrils.
In the Flounder, Megatherium, Iguanodon, Odontostomus, and Haddock there are hoth capillaries and fibrils,
In the Lotella there ave neither.
Sargus and Manatee show the remains of a vascular system.

Vascular canals are rarvely found in Human dentine.

Osteo-Dentine.
Caleification takes plama in the sabstance of, as well as on the surface of, the '|:I::||]r,
There is usually an outer laver of fine tube deniine, then imegular trabeculs of dentine containing Canalicull
and sometimes Laeunge, and between the trabeculm are spaces filled with pulp tissue and lined wiih
flattened ocells ;

Pike and Lamna.

NOTE THE GRADATIONS BETWEEN
HARD, PLICI-, YASO- (BOTH SORTS), OSTEQ-DENTIME AND BONE.

Secondary Dentine
May be of any of the varieties abeve mentioned, or structureless, or irregular.
It oceurs very readily in Elephants’ tusks and Whales® teeth,
And normally in the pulps of Persistent growing teeth ;

Also in any pulp a2z a Pathologleal condition.

LEARN HOW TO SHOW:—
PLICI-, VASO-, OR OSTEO-DENMTIMES. (@ WITH ; # WITHOUT SOFT PARTS.






PULP.

Composed of Matrix, Cells, Fibrous Tissue, Vessels and Nerves.

FUNCTIONS.

Formative ; Nutntive ; Nervous

THE MATRIX

Is plentiful, soft and jelly-like.

THE GELLS.
The eentral eells are numerous and have fine processes,

e ontoblasts (membrana eboris) form o complete surface laver; they are large elopgated granular cells
The odontoblast I I ) f plete f: i Bley large elongated g | 11

and send out progesses: 1, into the Dentine (dentinal fibiil), 2, laterally, and 3, towards the pulp.

In old age the odontoblasts become smaller and more oval,

THE WVESSELS.

Arteries, capillavies, veins, and no lymphatics.

THE MNERVES.

Three or four medullated nerves, which seon lose their sheaths and form a plexus near the surface of
the pulp (plexuz of Raschkew). The nerves probably terminate as fine varieose filiments between
the odontoblast cells. Other views arve that they join the dentinal fibrils, or run with them, or that

they join the pulp processes of the odontoblasts

THE FIBROUS TISSUE
Is very faint and continuons with that in the mairix of the dentine.

Im old age it increases and the cells disappear.

LEARN TO RECOGNISE and explain:

“BASAL LAYER OF WEIL.”
“ODONTOBLASTS.”

LEARN HOW TO SHOW:—

ODONTOBLASTS, PULP TISSUE IN SITU, NERVE TRUNKS, NERVE ENDINGS.






CEMENTUM

Consists of n Calelfled Matrix containing Lacun, Canaliculi and sometimes blood-vessels,

CHEMICAL COMPOSITION.

Almost the same as hone.

THE MATRIX,

If thin, is structureless or granular.
If thick it iz laminated and contains lacun.

LEARN TO RECOGNISBE and explain:—

"“SHARPEY'S FIBRES."
"INTERCREMEMNTAL LINES OF SALTER.

THE LACUNZE

Are not usually present in thin cementum.
They are more irregular in size and shape than bone lacunwe.
The Canalleull are abundant, especially towards the surface.

Each lneunme is filled with a Cement Corpusele.

LEARMN TO RECOGMISE and explain:
“ENCAPSULED LAGUNJE.”

THE BLOOD VESSELS

Oceur in thick cementum only, and do not form Haversian systems.

DISTRIBUTIOMN.

Cementum is rare in Fishes and Reptiles.

It covers the voots in all Mammalia teeth and the crowns of some.

It is the most external dental tisaue.

LEARN HOW TO SHOW:—

SHARFEY'S FIBRES. INTERCREMENTAL LIMES OF SALTER. LACUNAE AND ENMCAPSULED LAGUNE

NASMYTH'S MEMBRANE

Is a thin layer of Hardemed Epithelial Cells (derived from the enamel organ), covering the enamel and

having on its inner surface & thin, structureless membrane.

LEARN HOW TO SHOW .-

NASMYTH'S MEMBRAMNE IN SITU, also its STRUCTURE,






GUM

[z composed of Stratified Epithelium covering broad Papille, which contain numercus Blood-Vessels and a few
Nerves, bound together by much rirm Fibrous Tissue, the latter blending with the periosteum of the
alveolus.

It is hard, dense, firmly adbered to the bone, very vascular and only slightly sentient.

LEARN TO RECOGNISE and explain:—

"GLANDS OF SERRES.”

“POCKETS" ROUND THE TEETH.
"HEALTH LINE."”

LEARN HOW TO SHOW:—
GUM IN SITU, NERVES, GLANDS OF SERRES.

ALVEOLO-DENTAL MEMBRANE

Is composed of bundles of White Fibrous Tissue containing Blood-Vessels, Nerves and Cells between the

meshes,

It serves to fix the teeth, to prevent shock and damage to the nerves, and to nourish the cementum.

THE FIBRES
Are non-elastic snd mn obliguely from the bone to the tooth,
The ends of these fibres hecome imbedded in the hard tissues to form
“"SHARPEY'S FIBRES."
THE BLOOD VESSELS
Are very nomerons and devived fvomn the bene, gum and apical vessels.
Thc:r' form a L::.I.]:li”.i“':\" net-work close to the cementom,

Lymphatics are plentiful and most visible near the apex.

THE MNERWVES

Arve derived from the bone and apieal nerves and render the membrane HIGHLY sensitive.

THE CELLS

Are found between the fibres, especially vear the cementum (osteoblasts).

Nests of Epithelial cells are also often found, which are rempants of the Epithelial Sheath of Hertwig,

and form the so-called
“GELANDS OF SERRES.”

The alveolo-dental membrane is thickest near the neck and apex. In old age it becomes thinner.

LEARN HOW TO SHOW:—
PERIOSTEUM IN SITU, GLANDS OF SERRES, BLOOD-VESSELS.






DEVELOPMENT OF THE TEETH.

IN FISH.

In the Blasmolranch fish there is a continuous growing tooth band, enamel buds, and dentine papillz,
but no follicle, and the enamel organ is very simple in structure.

In Teleost fish there is no tooth band or follicle, and each simple enamel bud and dentine papilla is
dﬁ\'elupu.'d de nove,

IN REFTILES

There is a continuous growing tooth band, enamel buds, and dentine papille, the whole being enclosed
in a fibrous sae, a sort of common folliele, forming the “area of tooth development.”

IN MAMMALIA (c.g., Human)

There iz a tooth' band of limited growth, only two sets of enamel buds and dentine papillm, cach pair
having its own folliele.

Confining our description for convenience to the lower jaw, at the:

6th week
An ingrowth of epithelium oecurs all round the margin of the jaw,

Tth week

This ingrowth divides into two bands, an outer vertical *lablo-dental strand” (lippenfurche), and an
inner more horizontal * dental lamina ™ (zalnleiste), and & groove “*dental furrow ™ appears at the
origin of the lotter from the surface. Caleifieation of the bone starts.

9th week
Ten enlargements, “enamel buds,” appear near the free end of the dental lamina.

10th week
Eight thickenings of the mesoblast appear against the under surface of the cnamel buds * dentine
papilie.” The enamel buds have bheeome club ¢ haped.

Nith week
Two more dentine IJEI.]_}i.”.'.{! appear, Lo, ten * tooth germs ' are now formed.
The central cells of the lippenfurche atrophy to form the labio-dental suleus.

14th week
The enamel buds for the neisors dﬁ'\'l:lf}}l inte  * enamel organs.” The bone commenges to grow up
round the developing teeth. The dental lamina extends hackwards free from the gum.
17Tth week
Another enamel bud (for the sicyesr old moelar) appears with its corvesponding dentine papilla.  The
dental lamina is h:!;zilming to become fenestrated at the front of the mouth.

20th week
Caleification starts in the milk incisors.

24th week

Enamel buds and dentine papille for the permanent incisors and canines appear.  Caleifieation eommences
in the temporary canines and molars,

29th week
The enamel bud for the 1st bicuspid appears.

33rd week
The enamel bud for the Znd bicuspid appears,

AT BIRTH
The dental lamina is eribriform in front, but whole at the back of the mouth.
The necks of the enamel organs of the ineisors bave gone, those of the molars ave whole.
The teeth are ealeified thus -

The germs of the permanent incisors and canines are visible to the naked eye, those of the bicuspids and
dnd and 3rd molars are not yet visible.

The erypts are itlmn:ll]]em and the permanent and temporary teeth are in a coanmon loculus






TEMPORARY DENTITION.

CENTRAL. LATERAL. CAMIME. Ist MOLAR. 2nd MOLAR.
Enamel buds appear . . . . 9th week. 9th week. 9th week. h week. b week.
Caleifleation starts . . . . . 20th wesk. 20th week. 20th week. 24th week 2dth week,
Condition at birth . . . . . 1 (crown). 3 1 1 1
Eruption oeeurs . . . . . . Gth month. 9th month. 18th month. 14th month. 26th month,
Caleification ends . . . . . drd vear. 3ith year. 44th year. ath year. Gth year,
Absorption starts . . . . . d4th year. ath wear. 9th year. Tth vear. 8th year.

PERMAMNENT DENTITION. .
c L c B,. B.. M, M M

Enamel bud appears . 24th wk. 24th wk. 24th whk. 2%h wk. 33rd wk. 1Tth wk. 4th mth. 3rd yr.
Caleifieation starts. . lst mth. 2nd mth. Gth mth. 1kth ye. 3nd yr. At birth. 2nd yr.  12th yr
Condition at 6 years . 1 (erown). t i i 4 1 (veot). 4 (crown).
Eruption oceurs . . Tih yr Bth yr. 11th yr. 10th yr. 1lth yr. Tth yr. 13th yr. 24th yr
Caleiflieation ends . . 10th yr. 10th yr. 11th yr. 13th yr. 13th yr. 9th yr. 16th yr. ?

ENAMEL ORGAN.

The enamel bud is composed of cubical epithelial cells, and is at fist only a thickening of the lower
end of the tooth band: it then becomes elub shaped, and then bell shaped, growing out on  the
Labial side of the tooth band. Next as it imereases in size and encloses the dentine papills it
becomes differentiated into four layers: the External Epithelium, composed of oval cells; the
Stellate Reticulum, composed of stellate eells: the Stratum Intermedium, composed of one or
two layers of oval cells; and the Internal Epithelium, uuln]mwd of large, long, granular, eolumnay
eells with the nueclens at the outer end.

The funetions of the: —

Internal epithelium {amuiuhlllﬁtﬁ} is to form enamel,
Stratum intermedium is to recruit the internal epithelium,
Stellate reticulum is to act as a packing material,
External epithelium is to form Nasmyth's membrane.

The enmmel organ only beecomes thus specialised where it is going to produce enamel. It is continued
on as a thin Iﬂ,}'ul' of oval cells so as to invest the whole of the roots of the tooth; thiz continustion
is called the “Epithelial Sheath of Hertwig.”

DENTINE PAPILLA.

The dentine papilla is at first u:mly a hl]l::kuning of the mesoblast in front of the enamel bud, but
presently the surface cells develep into eolumnar eells (odontoblasts), smaller and less regular than
the ameloblasts, but still well marked off from the underlying round cells of the rest of the papilla,
which is well supplied with bleod vessels and nerves,

DENTAL FOLLICLE or sae.

The follicle at first appears as a thickening of the mesoblast eells outside the enamel organ and
continuous below with the dentine papilla. At first it is composed of very loosely packed cells,
but later on it becomes differentiated into an outer firm fibrous layer and an inner very vascular
more cellular layer; little proeesses from the latter project into the enmamel organ a short way. The
funetions of the outer layer are to protect the developing tooth and later on to form the dental
periosteum, those of the inner layer are to nourish the enamel organ and eventually to form the
cementum.

When a wvery thick layer of cementum has to be formed the imner layer of the follicle becomes
cartilaginous before calcification takes plaee, this cartilage iz called the * Cement organ.”

A small foramen exists behind the necks of the temporary teeth for the transmission of a small
artery and a little fibrous tissue from the gum to the follicie of the permanent tooth,
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GALGIFICATIDN—lmpltgnutiml with lime salts.

Excretion theory (molusks) ; Conversion theory.
CALCOSPHERITES amd CALCOGLOBULIN.

{Woodhead's theory of Degeneration and Dialysis.)

ENAMEL.
Facts.

Large granular Ameloblast cells, with nuelei at their outer cnd, exist.
In the corners of these cells, Fibrils appear (Osteo-genetic fibres).
The corners become tougher {cqﬂcug]ﬂhuliu, “ membrane ).
Lime salts are deposited in the corners (middle soft part is Tomes' proeess).
All these changes spread inwards and upwards,
(In Marsupials the centre of the prismsz remain unealeified).

Theories.
Cells grow at nueleus end and become impregnated with lime salts at the other end (Conversion theory).

Cells grow at inner end, and the new part beeomes impregnated.
Cells do not grow, but excrete matter from the inner end which becomes impregnated (Excretion theory).

DENTINE.
Facts.

Odontoblasts with large nuelei and rounded ends, imbedded in a slightly fibrous matrix, exist,
of the matrix oecurs, then a delmi,t of ca,]cmsl;thui'im.-'-. The Odontoblasts move off, but leave Eil‘]I[J.\i
behind them (Dentinal fibrils), The toughness follows and swrounds them (Sheath of Neumann).
Lime zalts ave deposited in between the fibrils (Dentine matrix).

Toughening

Theories.
Odontoblasts form matrix sheath and fibrils,
(Montoblasts secrete o fibrous matrix, and themselves form the filbeils.
Odontoblasts form filils, and Intercellular substance forms matrix (Mummery).

VASO-DEMTINE.

Fact.
The fibrows matrix is better seen.

Theory.
Same as hefore, but the Odontoblasts move away eompletely, and the Capillaries do not.

OSTEO-DENTINE.

Fact.
Caleification oceurs on the surface and e Tie svpsTavce of the pulp also,

Theory.
Bame as for Ossifieation in membranous hone.

CEMENTUM.

Facts.
A fibro-cellular membrane exists and becomes impregnated with lime salts,

When a very thick mass of cementum is formed, the fibvous memlrane becomes cartilaginous hefore
caleification oceurs (Cement organ).

Theory.
Cementohlasts form both Matrixz and Lacuns.
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THE JAWS.

LEARN THE DEVELOPMENT OF THE HEAD AND THE CENTRES OF OSSIFICATION OF THE JAWS.

CoNDITION OF THE JAWE:

Before Birth.

At Birth. The
The
The
The
The
The
The

lower jaw iz in two halves,

eoronoid process rises at angle of 45° from the anterior margin of the erypt of M.,

condyle is level with the alveolus.

symphysis is flat behind, no chin, the lower border of the jaw is eonvex.
CRYPTS arve open, incomplete, and packed.

malar process is opposite the second temporary molar,

AvTRUM is & mere depression. ({Teeth up against orbit.)

TERTH :—

8 Months, The
The
The
The
The

halves of the lower jaw are uniting.

coronoid process is farther back, the condyle is rising.

symphysis bulges behind, chin, the lower border of the jaw is concave.
cryPTs in front have closed and re-opened; at the back are incomplete.
antrum extends § across the orbit

Teeth. J root, § root, § crown, all erown, all crown, eusps united.

Adult ace. The
The
The
The
The

D Id ace. The
The
The

GROWTH takes place

coronoid process rises at a right angle from hehind the wisdom tooth.
condyle stands high above the alveolus.

sockets are all regularly arranged.

malar process is opposite the first permanent molar.

antrum forms a wide space between the teeth and orlat.

alveolus has all gone.
angle has bean much absorbed.
chin 15 protruded.  (Closure of bite.)

At all sutures {hi]i umited).
Beneath the periosteum,
In the sub-articular cartilage.

The Alveolar portion grows, is absorbed and grows again exactly as it is required by the Teeth.

in old age.

The Basal portion steadily grows according to the Museular development, and so becomes

The Ascending Ramus grows more vapidly than the basal portion, te provide rveom for the teeth
of bite and of antrum.).

THE LOWER JAW increases in length by growth:—
1. DBeneath the periostenm behind the ascending ramus.
2. In the sub-articular cartilage of the oBLIQUE set ramus,
3. Beneath the periosteum in front of the jaw.

THE LOWER JAW increases in width by :—
1. Elongation of the jaw (continuance of arch).
2, Bub-periosteal growth on outer side of jaw.
HS

Growth between

the halves. (Mainly intra-uterine. )

a hitls

e |

i1 'N-Jplh
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ERUPTION OF THE TEETH.
FACTS.

Large multinucleated cells appear on the under side of the roof and [ront wall of the bony erypts,
The roof of the crypt is absorbed away, and more than encugh room made for the tooth to pass out.
The soft tissues disappear and the tooth mowes up.

The alveolus eloses in around the neek of the tooth and both grow up together.

THEORIES.
No fully satisfactory theory iz at present known, but the following have been hatehed.
That the eruption of teeth is due to;
I. The elongation of the roots, BUT teeth move farther than the length of their roots.

2. The enamel of the tooth acting as a foreign body, BUT the teeth of the sloth, which
have no enamel, erupt.

3. The blood pressure, BUT why do they stop?

43 Enamel being an epithelial structure and thercfore tending te return to the surface,
BUT glands and nerves do not erupt.

TIMES OF ERUPTION OF THE TEMPORARY TEETH.

Lower ecentrals . . . . . abowt 8th month and take 10 days followed by a rest of 2 months,
Upper incisors NS ke (90 . Bth - 1 month . - 2 months,
L. laterals and Ist melars . . 12th 2} months " 2 3 months.
GENINES . v . a0 ow oss s ;5 18th s A 2 months |, — - 5 months.
endmolars . . . . . . » 28th 3 months.

Btruma and syphiliz aceelerate the eruption of teeth, rickets vetarvds the eruption.

CONDITION OF THE JAWS AT THE AGE OF SIX YEARS.
The temporary teeth are fully ealeified, spaced, partly shsorbed, and vertical in divection.
There is o wide space behind the last temporary molar,

The permanent teeth arve packed, partly caleified, obliquely placed, and plaged behind or between the roots
of the temporary teeth.

LEARN THE POSITION AND DIRECTION OF EACH TOOTH.

ROOM FOR THE PERMANENT TEETH IS MADE BY:—
1. The oblique divection of the erupting teeth.
The thickening of the jaw by sub-periosteal growth |rxt|-|1l:1l|3:.
The smaller antero-posterior diameter of the bicuspids than of the temporary molars.
The elongation of the jaw hackwards.

s el

ABSORPTION OF THE TEMPQORARY TEETH is caused by an "ABSORBENT ORGAN,” not by

pressure,

LEARN TO RECOGMNISE and explain:
“"GIANT CELLS."
'HOWSHIP'S LACUNAE."

TIMES OF ERUPTION OF THE PERMANENT TEETH.
I.. c B

I : : i B M, M. M,
Upper S o T Tl 83 11§ 104 111 7L 23 24 vears,
ot s T4 51 10§ 103 111 7 12} 24 years.

Girls eut their eanines and 2nd molars earlier than boys,
Rich children eut their teeth earlier than poor ehildven.






THE ATTACHMENT OF TEETH

Iy by :—Membrane, hinge, anchylosis, or socket.

BY FIBROUS MEMBRANE.

The teeth are embedded in a fibrous membrane which revolves over the jaw, eg., Sharks and Rays.

Or the teeth are bound down to a pedestal of bone by an annular ligament, c4., Sargus.

BY A HINGE.

(n.) ELASTIC. The hinge itsell is elastic and pushes up the tooth, eq.:

Lophius (angler).
Hake (merlueins).
Odontostomus,

Bathysaurus.

(.} MOMN-ELASTIC. The tooth is ereeted by elastic fibres in the pulp eavity, eg.:—

Pike (esox).

BY AMNCHYLOSIS.

The teeth are fixed to the jaw bone by “Bone of Attachment,” which is probably formed from the

periostenm of the jaw, eg.i—

Pike and Python.

Eel, Chameleon. (Acrodont, irc., on a pedestal of hone. )

Frog, Iguanodon, ¥Yaranus. (Pleurodont, te., to an external parapet of bone.)
Haddoek.

Mackeral.

BY SOCKET (goemphaosis),

The teeth are bound to the walls of o zocket I}!,r a fibrous membrane, edq. -

Man, and most Mammals,

Also the File Fish,

Lepidosteus,

Baracuda Pike,

The Dermal Spines of the Pristis,
Iehthyosaurus,

Crocodile. (The same socket serves throughout life; only the teeth ehange.)






THE TEETH OF FISHES.

Mnrpholdgy (MORPHOLOGY is the seience of structure and form).

HOMOLOGY.

Disgrams to show that Dermal Spines and Teeth have the same Onicrs and SToocTune.

STRUCTURE.

HORNY TEETH consist of Hardened Epithelium only, cg.:
Lamprey, Myxine.

CALCIFIED TEETH consist of:

Fine tubed dentine . . . . . . . Carcharias, and many others,
11’|igi.|lq-_min.- .« 2 .+ « « +« « . Lepidosteus and dingram.
Dﬂn[inﬁ ‘\.LLHIJ-LII"Ht-i.I'II! ; - - 2 s . 4 . : anﬂ. Flounder,
Osteo-dentine . - - +« - = . - = Shark, Plke
(Tipsonly . . . . <« - . o . . Esl Hake, Chmtodonts.
Enamel

IThin: layer(? . . . . . .. . . . Bharks, Plke.
{Sometimes the enanel is Tubular, eq.. Porbeagle Shark aund Sargus.)
Cementum is rare.

“Bone of Attachment™ . . . . . . . . . Eel, Hake, &oc.

MODE OF ATTACHMENT (sce page 13)

FORMS. Most are Homodont and of simple forms.
Comes . . . . . . . . Sharks, cy., Carcharias, &e. &c.
d dents en velours.
Slender rods .« + « = + Chestodonts 4 = - hrosse.
| o covdes.
Flat plates . . . . . . . Rays, cq.. Rhyncobates.

yAnarchus Lupus,

" !Cestracion Phillipi.
Ome shows Sexnal differences . Raia Clavara.

A few are Heterodont .

SUCGESSION iz continuous,

y F Raia Maculata
Several rows at a time . . .} v
. fAamerican Shark.

E . Carcharlas Lamna (alternate teeth),
One row at a time . . . .}
: e iGreenland Shark.
Iregular suesession G o AR e teleosten, ea., & (nert cdse).
1 £ 1 i Tl | I Pik
.File Fish,
Vertical suceession . . . . . [Lamprey,
Wrasse,
‘Pseudo-Scarus, Baracuda Pike (sphyriena pic)
Porcupine Fish {gymnodont).
Fused vertical succession . . . |Parrot Fish (scarus) ( ne )-

ILEpId.mirvEn {mud fish).
‘Ceradotus Forsteri.

(Searus, |J]|:|t':-,!|g1':|.] testh T_:"_ next -'f!'n'}.
DISTRIEUTIOM.

Margins of the jaws only, in the Sharks and Rays.
All over the mouth and p]l;,\,r:.'m-; in the Telepstel (see neet cose).
4. -—Amia Calva, Cod, Pike, Sun Fish, Wrasse, Searus.
Some fish are edentulous.
cay. -—Pipe Fish, Hippocampus, Sturgeon,
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THE TEETH OF FISHES.

Fishes are divided into—Leptoeardii, Cyelostomata. Palaeicthyes, and Teleostei.

LEPTOCARDII. Amphyoxus, no jaw amd no teeth.  (IFall cose.)
CYCLOSTOMATA. Lamprey, hul'll_‘; teeth ;. vertical suecession.
Myxine, horny teeth ; rudimentary ealeified teetl
PALAEICTHYES. Ganoids, Shicks amd |{.'|._\.'.-. {f';llrllurrufu ceredeer otnned Crernonider.)
GANODIDS. Lepidosiren . . | | have grooved iecth made up of superimposed plates of enanel only ;
Ceradotus Forsteri | | and & few tecth on the yomer,
Sturgeon . . . Fdentulous.
(The Larval Sturgeon has tecth.)
Folyodon . . . bas many minute tecth,
SHARKS. Polyphyodont; homodont; conical teeth; osteo-dentine and a thin covering of
enamel (7).
Cestracion . . i5 heterodont.
RAYS, More flattened teeth, plici-dentine.
Myliobates,
Aetobates.
Pristis bas socketed Dermal spines of continwous  growth.  Plici-dentine.  Teeth  like
ordinary ray's.
Rala Clavata has sexual teoth.
TELEOSTEI
Fike. Osteo-dentine, hinged and anchylosed teeth. Teeth on the vomer, palate, and pharynx.
Lophius. Vaso-dentine. Elastic hinged and anchylosed teeth.
Wolf Fish. Heterodont. (Chrysophys laticeps.)
Gymnodonts. Fused vertical succession, pharyngeal teeth.
Psendo-Searus. " Vertical succession.
Sargus. Tubular enamel, vertical succession, sockets, remains of VascuLar eanals {in the dentine).
Pipe Fish. Edentulous.
Hippoeampus, Edentulous.
Carp. Edentulous mouth, but pharyngeal teeth,
File Fish. Vertical succession and socketed teeth,
Amia Calva. Shows well the bones on which teeth grow.
Wrasse. Peculiar suceession of pharyngeal teeth, vertical succession of front teeth,
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BATHAGHIANS. (Case o the wall.)

Two rows in the upper and one in the lower jaw; homodont, haplodont; endless vertical
succession ; anchylosis; fine tube dentine, enamel tips.

L | S Edentulons.
Frog . . . . . One row i upper and none in lower jaw: {a few teeth on the vomer)
Tadpole . . . Horxy plates and hooks on lip
::;;,tn'gmn;iaﬁ ;- Double enpmel tips.
Labyrinthodon .. Plici-dentine.
REPTILES.
CHELOMIAM REPTILES. (Tortles o dorioices.) Horny Plates.
CARNIVOROUS . . Sharp-edged plates, Hawk's-bill Turtle,
HERBIVOROUS. . Blunt and serrated plates, Common Turtle.
SAURIAN REPTILES. (Ladzards, e}

Teeth confined to edge of jaws: continuous vertical succession; homodont, haplodont
anchylosis; hard dentine and enamel.

Yaranus . . . . bas plici-dentine.
Iguanodon . . . . has vaso-dentine.
Heloderma . . . . has poisonous, grooved teeth.
Sphenodon . . . . Large upper incisors hite on Bare bone of lower jaw, Tt is mmtr.]mh).-mlmu:_
Chameleon . . . . is 1|r-:11|l.“-|1||_\'m1m1t.
QOPHIDIAMN REPTILES. [ Swerkes, )

Two rows of teeth in the upper jaw (the OUuTER row on the SUFERIOR MAXILLARY bone, and
the iNMER row on the PaLATE and PTERYGOID bones), and one row in the lower jaw
(MANDIBLE' ; continuous succession, homodont, recurved cones, anchylosed; hard dentine
and enarmel.

MOTE THE METHOD OF SWALLOWING AND ADAPTATION THERETO OF DEVELOPING TEETH.

PYTHOMS . . . . are non-poisonous; their teeth have no grooves; they have two complete
upper rows of teeth.

COLUERINE.
1. A-GLYPHA . . . Teeth not grooved; non-poisonous. o L
= A i ..ﬁ wEo iy
Dasypeltls (Rachiodon), egg snake, has few teeth, =

Common English Snake.

2. OPISTHO-GLYPHA. Post. Max. teeth are grooved ; slightly poisonous.
Tree and Whip Snakes.

3. PROTERO-GLYFHA, Ant. Max. teeth are grooved or tubular. Post. Max. and Pterygoid
teeth are small and few; Max. bone is fixed ; poisonous.
Hydrophis. — e ggea VECGR e mga
Cobra has shght movement
Crait.
Australian Death Adder and Hamadryad.

of the Max. hone.

VIPERINE . . . . have a Movable Max. bone; a large poison fang with a complete tube

Fuff Adder.
Rattle Snake.
Viper.

STUDY THE MECHANISM, STRUCTURE, SUCCESSION OF THE POISON FANG (see prerious case).






CROCODILIA.

A single row; continuous vertical succession; homodont; haplodont; socketed; hard
dentine, enamel and cementum.

Crosodlle-s o S E G B R B are large, o tendency towards a earmivorous [ wimniila.
Garial . . . . . . . . GSlender teeth (Piscivorous),

Extinct Reptiles.

Some are more primitive, some much more specialised than modern reptiles.

ICHTHYQSAURUS . . . . has incomplete sockets. (Several varieties.)
DINOSAURUS,
Iguanodon . . . . . . FEoamel—haed dentine—vaso-dentine. Keep sharp.
ANOMODONTIA . . . . . Heterodont.
THEROQ-CHELOMIA.
Digymodon . . . . . . has persistent growing apper canines ; horny plates (¥},

THERO-SUCHIA.

Therodonts . i . Mot continuous succession.
Cynognathus . . . Carnivorous, 4. 1 5. 4.
Placodus Gigas . . . . Incisors and flattened molars,
FTEROSAURIA 5 5 2 : : ff-'.f.ljj'.lrrf .Irari'lfllll-ll-".';_.l |"l"r'|--u|.I'-|!'||'.l.nuur l'.-'rrf.l':-'.l'..lr_j
Pterodactyles. . . . . . Slender sharp teeth all along the jaw.
Rhamphorhynchus . . . . No teeth in front, horny plates (7).
Pteranodon . . . . . . No teeth at all, horny plates (7).

BIRDS.

Edentulous, horny plates, often serrated.

Merganser . . . . . Serrated beak,
Odontopteryx Toliopicus . .. Bony prominences to correspond
Archmopteryx . . ; .« Teeth.
ODONTOTORM.E.
Iehthyornis T o 21 homodont, haplodont teeth (horny plates in front ?) @ continuons vertical

aineeession, socketed, hard dentine and enamel.

ODONTOLCE.

Hesperornis . . . . . . 14 homodont, haplodont teeth, continuouns vertical suecession, incomplete

sockets : hard and osteo dentine and enamel,

Notice the "egg tooth " shown on a ehiek at the far end of the case; egg tecth also cceur in snakes,
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HOMOLOGIES OF THE TEETH.
THEORIES.

1. That several simple teeth become fused to form a complex tooth.
{fiose, Kukenthal, and Viechon.)
2. That new cusps are developed on an oviginally simple tooth.
(Cope and Osborn’s Trituberealar Hheory.)

STAGES OF TRITUBERCULISM. { Yerur mensl dran dicgrans)
iz H-ﬂpll}dﬂ-ﬂf P e [_".'r: warly .:'.r.'unl.m"r! B i Do B A Protocone, -id,
2. Protodont. . . . Dromatheluom . . . . . o : - .
3. Triconodont . . . Triconodon SN o e ] g ! Paraconse, -id,
l. Tritubercular . Spalacotherium . S e ; | Metacone, -id.

The Protocone is Inside and the Proteeonid is Outside. Para- s Anterior.

From the Tritubercular tooth all existing forms are derived by

Addition of CHiE]E. 1!,]'.-””.-"“1- -l Eatacone, -ud, ; Proto- and Mela-connle.)
Addition of some cusps il supprgaaiﬂn of others.

Elevations of the cingulum.

Foldings of the dental tissues,

Suppression of some of the dental tissues.

G. Addition of new tissues. Secondary dentine and cementum on the erown,
Lengthening of the cusps.

o

=]

EXAMPLES.
1. Addition of cusps. The lower cawnassial tooth of the Dog, in which the paraconid, protoconid. and

metaconid are united to form the blade, and a small heel (hypoconid) is added behind.  In the
Bear an entaconid is also added.
2. Addition and suppression of cusps. In the lower carnassial tooth of the Tiger the wetaconid 15 gone
(henee there are only two eusps to the blade), and a heel (hypoconid) is added.
3. Elevation of the cingulum. In the Insectivora the cingulum is raised both on the lingual and buceal
aspects to form extra cusps.
In the Suina the cingulum is raised distally to form cusps (eq., Phmeoch@rus, and to a less extent
the Pig).
In the Mastodon and Elephants we have another example of the same thing, plus a lengthening of
the cusps and a shortening of the roots.
Folding of the tissues. In the incisors of the Horse and the molars of some Rodents.
5. Suppression of tissues. The partial eovering of enamel on the incisors of Rodents, canines of
Pigs; aud itz entive absence from the teeth of Edentata.
6. Addition of tissues. In the persistent growing teeth of the Sloths and Rodents the pulp cavities arve filled
up with secondary dentine of o different type.
7. Lengthening of cusps. In the hypsodont tecth of Ruminants, and still more in the persistent growing
tecth of Rodents.
The molars of the Horse show an addition and lengthening of cusps, an elevation of the cingulum, and a
thickening of cementum.

Many people do not accept the “ Tritubercular theory " in toto, because -

. The earliest known mammals bad © Multitubereular ™ weeth,
2. Authorities differ as to the identifigation of ensps in many cases
3. It places the growth of the cingulum in a very secondary place

-

The order of calcification does not always agree with the aceepted homologies of the cusps.






TOOTH SUCCESSION.

1t

FISHES . . Continuous suceession (Polyphyodont) O tooth band Sharks and Rays.
MNo tooth band Pike, &c.
REPTILES Continuons suceession (Pelyphyodont) One tooth band Newt and Snake.
BIRDS (extinct) Continuous suceession [Pnlrphyodnnt} Une tooth hand Hesperornis,
MAMMALIA Two sets (Diphyodont) . Une tooth band Man,
Omne set (Monophyodaont) . Dne tooth band Rat.
Possibly there ave also o “PRE-MILK" and a2 “POST-PERMAMENT™ set in some mammalia.
THEQRIES to aceount for Two (or more) sets:
1. Duescent from Polyphyodont ancestors.
2. Folding of tooth band from shortening of face.
The Milk Dentition resembles the permanent Dentition.
Hence milk Movaps resemble permanent Morars, not Premolars.
But, Sexual teeth ave ill marked, also
The Oryeteropus bhas Hrererovoxt and Hoorep milk teeth, and homodont, persistent growing

permanent teeth ;
The Balmnoptera Rostrata has HERERoDONT nlt]iuwnlulj.' milk teeth,
The Chiroptera have small ]ka-ﬁhnpud milk testh, and very betevodont permanent teetl
The Aye-Aye has Lesmveixe milk and a Honext pervmanent dentition ;
The Wombat has milk Caxixes and a FRopext permanent dentifion.

and no permanent teeth

Permanent Molars ave either:

1. Milk teeth (Hose, Kukenthol, and Leche).

2, Permanent teeth [ Woodwaerd, Magefof, ond Tomes).
3. A fusion from both sets (Kukenthal ond Sclavalb).
1

Terminal members of separate sets.

DEGREES OF DEVELOPMENT OF MILK

Not formed at all.

Partly formed, but uncaleified
Caleified, but uperupted |
Erupted, but soon shed .

G e

6. All evupted and last some time
Last all life
“ peraenent

=]

i.'t".”"?“'

A few only formed and functional .

teetly are shed early .

TEETH.

Sloths.

Shrews.

‘Seals.

Bears.

Dugong, Hedgehog.
Dogs.

‘Whales.

f}nr,lr_ruq, H.:J.':-frrlr_.f.-_ Werrt-Trong,

In mony Ungulats, Carnivora, and Insectivora,

The first tooth bebind the ecanine is small, eut late, lost early, and has no sugcessor. Is it a first milk

maolar or a pre-molar ?
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SOME DETAILS ABOUT THE MILK TEETH OF MAMMALIA.

EDENTATA.
But in
0 Banded Armadillo | e,

Oryaterapns ; L e
CETACEA.

Milk tecth persist all life,
SIRENIA,

Dagong

Munataee

UNGUELATA,

I wmanyy olivey ( ey 7)) Ras no siccessor,
Pre-madk ™ tooth in the pig (f).

Timms found a

i Mool aued unum;.lh_m.wfrm.l'.l

ALk tewth Gl mearly ball size.
7 Rudimemtary, calcified, heforodont, une rupted milk teeth; plivi-dentine,
i* persistent growth,

| Morophpodaet. )

Permanent rivdiments unornpted.

\iilk tusk only.

A
3 I 3, lilk teoth,

{ Tupecal dipdigodamits.)

{2nd Inegisor ?)
Porpotual sucecssion of molars 4 le Klephant.

Phrpockares sheds My, PRI, BE,, n:r’ 15 :u:rmum-:nt &l

RODEKRTS,
Hares |

Rablit=

Sqpuireel
OuRE . . .
Baaver |

Krethizon .

Guines Pig

Drasyprocta

Chenodactylus

]{}Iqﬁx a B . - - . -
Athoerina

Rat .

CARNIVORA.

I IR T r.i'r.l'rI {;.lr.lrl Fl lavs apv snccessor,
Falidae .
All athers
Bear G i
DOIE. L v W . . \

Haria,

Phocan Greelandica

Cwstaphiors proboscidia
Walrus,

IXSECTIVORA,
Galeopithecns

Hedgehog (erinaceus) . . :

Gymoura ., . .

Shrew [sorex) | S

Maole {talpa)

Uemtetes
Hemicentetes
Macro=celides
Tupain
CHIROPTERA,
Mtk beeth illadevedoped,
Vampire.

Frunclionless,

PRIMATES,
Axeave

MARSUPIALS,

ﬂ..r'h'lr i.'mu'r.l;-rn'nl‘_

[Few milk teeih)

by by dlang dhnss ling Liy
il |I|'u|_'1|'!i;_- = iy Jewsh iy mlerae,
iy iy ey bt g ilig mnad alnis lost in 15 dnys
iy iy ddmg {mia-prersistont growilj
1|.1_1 ll_i,-1|-|_1|
g
[
II:: Inst till Tesld gromn.
almi
i
il
In lrasg i Ebafun
il
Monophyodont.

[ }"mur.'n’ n.l'llpllr_a,rrmrrlm'sj

i 1.
3 : o Milk toeth,
¥
Eais Milk teeih.
lm a milk teeth early,
Have deqenerate milk iﬂ\H.l,
2 : g Milk teeth. Last o fow weeks.
II: 1 : Milk teeth. Lakt n waek.
T 1% Milk teeth. Lot in utero,
4 Milk teeth and 27 Laost o bhirth,

{ il yondiard )

20 % Milk teeth., Cut late. Work with true molars, I;].i, lost early, Resemble pre-

2408 malnrs,
18 3 remi e s A
{E: i {g Milk teeth.  Those in italies functionless.
1 1"24- Milk tecth, = . =
4 ; Al uncaleified.
12211
151 Iﬂ Milk teeth, Lt carly.
iy has wo funetional suceessor, and is retained late: dm, is iwe rooted and

iy melariform.

Have good fanetionn] milk teeth,

Samme prersist with fe pecmanent beeth, and are of rery simple form, ¢4,

:.I"iipﬁ ruwlanart, )

= 12 Atk tooth,

aq Last carly,

Aceording fo Wilson aiwd Hill the Functional s«f are the Permanent sef, aud the Mille feeth are o carions slates of ved uelion,

Womlbat

OTHER VIEWS,
Kukentlml and Fose,
Woodward (didelphys) E
Timms= (didelphys) . . ;
Leselie (myrmecobing)

111 Ak testh,

3ii Laost carly,

Functional MiLk teeth and rodimentary PrgaasesT.
Rud, Presy : Funct, Mick : Ruod, Prasases

Hud, Mitk: Funet, PerMaxesT: Bod. Posr-Pei,
Buwd, Pre-sock ; Funet. AlLg,






MAMMALIA.

PHOTGTH EHI.A. ( Monolvemrie, )
Echidna . Foadroe i WEE
Ornitherhynehus . . . . . . . las homy plates and rudimentary teeth above them.

EUTHERIA.

15 edentulons.

EDENTATA.

Meonophyodont, homedont, no incisors, persistent growth. No enamel, hard dentine, and
secondary dentine.

SLOTHS.

Two=toed Sloth . . . . . . . . has one woth laceer than the rest,

Three-toed Sloth . . . . . 18 typieal.

Megatherium . . . . . . . . las vesoadentine and eementum,  Grooved maolars,
ANT-EATERS.

Manis, Mutiea, Tamandua . . . . are edentulous.
ARMADILLOS.

Six-banded Armadille . . .+« bas rudimentary incisors,

Nine-banded Armadille . . . . . is diphyodont.

ORYCTEROPUS (Cape ant-eater). (Aard-Vark.)
Is diphyvodont, heterodont, and has plici-dentine

Clyptodon . . . . . . . . . hw;d grooved molacs

CETACEA.

ODONTOCET]I.

Monophyodont, homodont, haplodont, socketed teeth; hard dentine (interglobular spaces),
enamel tips, cementum.

Dolphin. Porpeise. Grampus . . . are typical,

SNI“'I‘I‘I WHHIH = - 1 o gl : . 2 hins '|'l]i]i]|u*l|ri|t':l uppeer teeth and a few i:l]':l' lower testh.
erperudens Hiﬂens : o = d % . z has I'I|1Ei|||r|'||l;|_:|':|. |||||.:||-|' 1|,'|_'[h .il.lll] two lower teeth.

Eiphoids . . . . . . . . . . have two odd-structured lower teeth

Narwals . . . .o« have rodimentarcy and sexual incizors and an edentulous mowth

The functional teeth of whales are snid to be the milk teeth (conTrasT with THE sEALS ).

MYSTACQCETI.
Edentulous, rudimentary teeth. Whalebone.

Balmnoptera Rostrata . . . . . . has heterodont rudimentary Mink teeth.
Whalebone is homologons with the enamel of tecth, and not with the whole tooth.

SIRENIA.

Dugong has horny plates over rodimentary teeth.  Five semi-persistent molars © and a tusk which is persistent
growing in the male, rudimentary in the female, It is preeceded by a milk tooth. An old animal loses
some of its molars,

Manatee has homy plates and vudimentary teeth: many meolars which erupt behind and move forwards in
# 7 the jaw: straight prismz in the enamel, and the remains of vaseular canals in the dentine.

Rhytina is extingt, was edentulous, and had horny plates.

[
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UNGULATA
UNGULATA VERA

Lo
[+

Diphyodont; heterodont ;i;; enamel, hard dentine, cementum.
Brachyodont and hypsodont; bunodont, selenodont and lophodeont,

VEGETABLE DIET :—

ARTIODACTYLES

LOMG NARROW ARCH.

. REDUCTIOMN OF FROMNT TEETH.
SUFPPRESSION OF CANINES.
DEVELOPMENT OF CHEEK TEETH.
GLOBULAR COMDYLE.

SRR

|:l'|"l'J|' |'-:~'r”.

Premolars differ markedly from true molars (simpler).

BUNDDONTS
SUINA . . .

Pig and Collared Pecary .
r \)‘.."'F"-‘tk-h_

Phacochmrus
Sus Babirussa
HIFFOPOTAMI
SELENODONTS .
TYLOPODIA.
Camel
TRAGULIDE.,
Chevrotians .
PECORA,
Bovidm=
Sheep. Oxen.
Giraffidse.
Giraife
Cervide .

Musk Deer :
Muntjak . . . .
Hydropotes Inermis
Michie's Deer

{noie-runiiioands ).

have large sexual persistent growing canines,
are typical.

lins non-sexual capines n|'|'rr|-r|' i both seres).
lias the ]1!!!1].‘_’1,'31 canines (o 1"|1:||'|||'|._:I.

Both ineisors and canines are of persistent growth.
(erntnls) rl{ Mo upper incisors,

1. are lost 1':.'.!"_'\.-

s good eanines ;

linve Ii“;.‘__’" h{‘\‘liil Prersi=be ,'.:l.'ﬂ“'irl:.} Canies

A large

M.,

have no canines; hypsodont teeth and thick cementum over

the enamel.

Antelopes.

lhas no canines.

have small canines: brachyodont teeth and no cementum on

the crowns.
has large sexoal canines,
has large canines and small horns.
hias laree canines.
has lavge canines

A few deer have no canines at all,

PERISSODACTYLES

{r.vl'nr fr.l.rnllj_

Premolars and molars form an unbroken series and are almost equally complex.

Study the pattern on the wolars of the Tapir, Rhinoeeros, and Horse.
Study the “*Mark™ on the Horse's incisor in the ease in the next aleove.
The Stallion has a small canine, in the Mare the eanine is radimentary.

SUBUNGULATA.

HYRACOIDEA.
Hyrax

. is vodent-like in general form, but it has molars like the rhinoceros and an upper seecond

incisor, which is lost early, and the two lower incisors are not of persistent srowth  and

hite on the upper gum.

PROBOSCIDEA.
Elephant

. is iii-i)ll:ﬂ){ll.ﬂlt. hetevodont i : z

The first upper incisor is of persistent growth.

in each set, the milk molars and permanent molars crapt one

after the other into the same situation; they me hypsodont, poly-lophodont, and composed
of cementum, enamel and dentine.
The tusk is of ]!L'1'si'~stu11l erowth, ‘ii:']"'-":l with enamel, eovered with eementum, and the
dentine is less ealeified, apt to eontain interglobular spaces, and the tubules have well
marked secondary curvatures,

Mastodon

. had brachyodont teeth and tusks in both jaws.

Dinotherium had tusks in the lower jaw only,






RODENTIA.

Almost monophyodont, heter‘odont, ::i:. persistent growing incisors (enamel on the front only)
hypsodont or persistent growing mnlars. grooved at the sides, condyle long antero-posteriorly.

Hydromys .
Agouti .

Coast Rat .
Capybara .
Beaver.

Hare amnd Rabhu

22 few tecth,

J| non-persistent growing molars.

|-.|..-i |L(J]I-]H'J'h!:-ih':||t growmg |::n:)|i:||':..

Lag persistent growing molus and a large 3ed molar.
s persistent growing molars,

A

have (525 no pattern in the enamel ) many milk teeth: some lateral
movement o the jil".'. AL s meisors,

COMPARE THE PATTERM IN THE ENAMEL OF:
MAMATEE. MAN. RABBIT, BEAVER, SQUIRREL. PORCUPINE, RAT, JERBOA MARSUPIALS.

CARNIVORA.

CARNIVOROUS DIET .

TERRESTRIAL.

Diphyodont, heterodont, ;:g:
1. INCIS2RS, 6 IN A STRAIGHT ROW,
2. CAMINES, LARGE AND WIDE APART.
3. PREMOLARS, SMALL, INCREASBING IN SIZE BEHIND AND
BLADE-LIKE.
4. MOLARS, RUDIMENTARY

5. ;. SECTORIAL'™ OR " CARNASSIAL" TEETH.
6. ARCH SQUARE, AND ZYGOMA BROAD.
7. COMDYLES FORM A PURE HINGE JOINT.

ELURIDEA  (val-like}), Sh;—up “carnassials,” rudimentary molars.

Tiger and Cat

Hy=na .

Aard-Wolf

Binturang anid Herpestes
CYMOIDEA  (ifog-like).

Wild Dog .

Common Dog

Otocyvon

Typieal ewrnivora.

has short stout teetl.

has rudimentary premolars and  molaes,
FII,'I'IH'I.HH:III\- |]i|,'l and Insectivorous diet.

Sharp *carnassials,” fairly good molars.

has no lower 3ed molar.
142 gypical mixed feeder. Milk * carnassials |

o} i |III
has 48 tecth (4 molars).

ARCTOIDEA (fwwr-like). Mo “carnassials,” broad topped molars,

Coati and Suricate
Bear

AQUATIC.
Otaria (sen lons)
Phoea (common se 1]]

Walrus
INSECTIVORA.
Diphyodont, heterodont, i:::
Galeopthicus . :
W PATTERN.

Mole (talpa)
Hedgehog (erin: ll..l'lt*-_:l
Shrew (sorex)
Tupaia.

V PATTERN.

have Hattened canines and blunt molas.
Typical herhivorous carnivora.

Sln:lth Bear. Oiters, Badgers, Poleeats, Glutton, &c.
Degenerate carnivorous forms, Rudimentary milk teeth,

A fairly earnivorous type.
A less ewrnivorous tyvpe, more homodont.
has large persistent growing canines.

small canines, MANY CUSPS on the malars.

has lower comb-like meisors.

(L o diogram.)
is typical.
has very large incisors of peculiar shape, and tubular enamel.

(Less specialised).

Potomogale ; Centetes : Hemicentetes,

CHIROPTERA.

Diphyodont, heterodont, large canines.

INSECTIVOROUS (Similar to W pattern Insectivora, bul larger canines).

Common Bat.

has rudimentary back teeth and hook-like milk teeth.

Vampire

FRUGIVOROUS, Hn1lnw ﬂat-tcpped molars.
Pteropus.
Cephalotes peronil.

Cynonyeteris dupreana.






PRIMATES. Diphyodont, heterodont

LEMURS.

Slow Lemur .
Ruffed Lemur
Indri i
Aye-Aye (cheiromys)

SIMIADE.

NEW-WORLD (platyrhine) =
Hapalidse.
Marmosets .

Cebidm.
Ateles and Capuchin .

OLD-WORLD (catarrhine)
Eaboons

Chaema and Rheus Baboons.

Anthropoid Apes.

Orang .
Gorilla
Chimpanzee
DIFFER FROM MAMN:—.
2.
a.
.
B:
6.
7
MAN.

Gnathic

Dental Index

LEARN THE ANATOMY OF EACH HUMAN TOOTH

Same

2133
2131

Typical Lemur; 152
: 2183
has only one lower ineisor.

v oroddent type.

have |:||'|ix two molars,

Gradual change fvom ineisors to molars,

formula as man.

Poenliar lower frad l,.-.-';-.-;.-.-.."u.r-\_

h'.l,w '.'1'!‘_‘.' ||.lt1_;.{ teeth,
Late eruption of eanines,

iz the most like man.

PROGHATHOUS (late closure of suture).

SQUARE JAWS (molars converging behind}.
MEGADONT.

LATERALS CANINIFORM; DIASTEMA.

CANIMES. SEXUAL. LARGE, LATE ERUFPTED.
FREMOLARS, UPFER THREE-. LOWER TWO-ROOTED.
MOLARS, INGREASE IN SIZE BACKWARDS.

BA. 5 10
BN,

I of T. % 14
=
X,

Index =

IN ABSOLUTE

COMPARE THE MOLARS OF APES, ABORIGINES, NEGROES, AND EURQPEANS.

MARSUPIALS. Diphyodont? heterodont § | & 5

: tubular enamel.

DIPROTODONTS. ] incisors, small canines, molars ridged.

Kangaroo Rats

CGast of Thalacoleo
Kangaroos :
Australian Opossum .
Phaseolaretos Cinersus .

Herbivorous : | persistent growth; pm, large.

is |H‘|.'|Ii‘.'l:]l'1lll:-i. not CHmIvorous,

Persistent growing incisors; but milk teeth "':'>-

&

2

DETAIL.

Herbivorous ;- persistent growth, pm, replaces dimg; pmy is shed later on,
i

is herbivorous.

is vodent-like,

Wombat is rodent-like ; all the testh are of persistent growth: no
enamel ; cementum grows all round the teeth. Has IJI ]I
Tarsipes . . . . has rudimentary molars.
POLYPROTODONTS. | incisors, good canines, molars tuberculated.
Thalycine . iz dog-like ; differences ?

Tasmanian Dewvil
Dasyurus Viverinus .
Azar's Opossum .
Myrmecobins .

5 I Ve HOLE,

5 InSectlVorou s,
1% insectivorous.

has fifty-feur teeth: many milk teeth formed but unernpted.

tubes in the

]
7 MILE teeth.
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EDENTULOUS.
*ﬂlﬂll Sturgeen, Pipe-fixh, Hippooampus.

Echidna.
Manis, Mutica, Bhytina, Mystacoceti.
Birds.
The Narwal, Sword-fish, and Carp have endentulons Movris,

TEETH OF PERSISTENT GROWTH.

Pristiz (dermal spings).

Diesnodon (eanine tuaks only).

Canines of Suina, Tragulide, and Cervidae,

Canines and Incisors of Hippopotamus,

Upp:r Incisors of ]{}'rmf. Elephant, H}'lhii.ll:l'_\'l‘l]“ll-.

Lower Incisors of Kangaroo, i-[_l.'p.-ipr}'mnus.

u r and Lower Incisors of Rodents, Ave.Ave,
olars of many Hodents.

All the Teeth of Edentata, Pagong, Wombat.

VERTICAL SUCCESSION OF TEETH.

Lamprey, File-fish, Wrasse (pharyngeal teeth), Peeude-searus, Sargus, Gymnodenis.
Moo=t Haoptiles.
lehthpornis and Hesporomis.

RUDIMENTARY TEETH EXIST IN:—

Bdellestomn, Myxine, Sworl-fish, Larval Stargeon.
Rachiodon (and Elachistodon). (DAsvPELTIE, new name for Hachiodon).
Ornithorhyncehus and Mystacoceti.
3 Minx Terrn of Oryeteropus, Mole, Shrews, Guinea-pig, Bats, Seals,
sSpcoxp SeT of Odontoceti,
Tusks of Fraare Narwal, Dugong.
Canines of FEuary: Saina, Tragalide, Pecora, Dear, Mare,
Ixcigons of Rhinocoros, G-handed Armadillo, Manates, Narwal, Petrogale.
Urper Caxines of Kangaroo,
Morars of Tarsipes, Vampire, Anrd-wolf, and Troe Carnivora.
1sr Prexonak of Horse, Benr, Pig.

HORNY TEETH, OR PLATES, EXIST IN:—

Lamproy, Myxine, Bdollestoma,

Tul[td]l:, Turtle, Tortolee, T'ﬂe}'n-:ldﬁn 7). Ilhmn]:hq:-rh.p.‘l|r=.|11:|s. Proranadon (7).
Merganser.

Ornithorhynchus.

Dugong, Manatee, Rhytina.

SEXUAL TEETH ARE FOUND IM:—

Raia Clavata,
Warwal, Xiphoid cetaceans.

Dugong,
Suina, Tragulide, Camel, Hydropotes, Musk-deer, Stallion, Muntjak, Flaphodus,
llﬁnkc_'r.

GLOSSARY.
SRR T LT T O I e e it e an e . Eel.
Plewrg-dont Loy b e e e e L el e R v & a0« Igunoodon,
Haplo-dont . . . . . . L T .« « +« « =« Daolphin,
Einahoad faile erisp sl So B e e e R e T B e de E W s e E - inemot e
Tosomodonk. . . . . . L0 L . . e oh a i a4 s e s s s e w . 'Triconodon [Leopard Seal),
T N E R e s A U A y . Spalacotherium,
Buno.deont . i iy R N T SRR it £owt e o PhyMam.
b e - L2 o Ao .« Sheep.
B e oAl B L e i e v e m e e Elaphamk:
SRR e S A i . e P A T
Brachyo-dont | ST i S ST G L e e - T Mk on
Hypso-dont . . SR R L LR R i | s . +« +« « =« . Horse, Elephant,
HRTERaE R e e R R S o o o B E wid o Tolphin:
Heterodoot . . . . . . ., . ., e o Lo e R - i (T
Mopopbyodont. = - . . .. L . L. . 2 ; : Dalphin.
i Sl RTRCORNEE R it e T T Gk e : = Pig, Man.
Prdyilivecdond 20 mail s setiaie S nan Ga oTEs B e o ; 1 Shark.
MLEre o b T e T S e ST e e i g : Anglo-Saxon.
Meso-dout SN R e R LTl e o : g . . Migger
i T e A N R R N T . . Aborigines, Monkeys,
Ot RHghe el i B B e S e AT e T R e -
Mesograthous . . . . . . ., , . . GRS A R

s R, -
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PREPARATION OF HARD TISSUES.

l. Saw into thin slices. (Cut enamel with a diamond dise.)

2. Grind on a carborundum wheel, as thin as possible.

3. Grind between two bits of ground plate glass, with pumice and water,
4. Wash.

5. Dry lightly on the hand.

6. Mount in warm hard Canada balsam.

PREPARATION OF SOFT TISSUES.

l. Fix in Muller's flnid or corvosive sublimate, &,
2. Harden in 20 % alechal.

3. Deh'ﬁrdrate in absolute aleobiol.

4. Stain in borax carmine, &c.

4. Clear in oil of cloves, &c.

G. Imbed in gum mueilage, pacaflin, celloidin,

7. Cut.

8. Mount in Canada balsam or glycering jelly, &,

Lf preferved, the sections may be stained, dehydrated auwd cleared, after being cut, instead of before.

PREPARATION OF HARD AND SOFT TISSUES TOGETHER.
WEIL'S PROCESS.

1. Saw a fresh tooth into four pleeies, mnder water,

2. Fix in a saturated sol. of HeCl, . . . . . . . . . . . . . about 4 howrs
3. Wash n runmng water A e el e S e e i 2

P EardenEins R stabeeteili s e i s e e el e g w a e e e . 12

5. i 509 . b e T el e e i 12

. . m 7%, R s e e e e e i 12

T. e in 90 % s and a few drops of tr. of jodine . . . . . - 18 .-
8. Stain in alcoholic borax carmine. . . . . . . . . . . . i 3 weeks
9. Fix the stain with T0% alechel and 1% HOIL . . . . . . . . . i 12 hours
10. Dehydrate in 890% oy e e eSS e R . 24

11. " in abzolute |, SRR e T e R e i 24

12. Clearin oil of eloves . . . . . . . . . . . e ... " G

13. Wash in xylol.

I Bonlc i chlorofarmi,. . . . o o s e s e o s m e L 1 day
15. Imbed in a weak sol. of Canada balsam . . . . . .« . . . . i 2 days.
16. e in a strong - ik , R BT O R | o b
17. w o thick Canada balsam at 70°C. . . . . . . . o . .| i 1 day.
18. 7 in o - T R Ny - 2 days.

19. Grind when eool and brittle,
20. Mount in Canada balsam.






HOPEWELL SMITH'S PROCESS.

l. Remove the apex from a fresh tooth. :

2. Fix in Muller's fluid . . . - = « .+ « « & & & & & s o= s+ & about 3—4 weeks.
R ardensin A alemhal sl T s s e e e e e e 0 days,

4. Wash in normal salt solution (-6 %), dry and protect the soft paris with collodion.

s Beralefy insidlee ol DOSCHEEE S0 w0 e L L w15 hours.
5. = [ T i T B LA T R e L

7. = add 1:6 e pove HNO; again- - . . . & = . & o oi o . R i |

8. Meutralise in lithium earbonate (6 grs.—1 oz). . . . . . . . . . . = ¥

% Wash in distilled water.

10. Imbed small pieces in gum mueilage . . . . . . . . . . . . . . s

11. Freeze, cut, and float off sections on water, stain.
12. Dehydrate, clear, and mount.

MULLER'S FLUID:—

BICHROMATE OF POTASH . . % 3 3& puarls.
SULFHATE OF 50DA . .. . . . . 1 part.
WATERSCTame s O, . o 100 paris,

CHROMIC ACID PROCESS.

1. Place the tooth in half & pint of
Chromic acid 1 velume.
Nitrie acid ]
Water 100 valumes.

ibhanga- fhaquently. mel o n el s s w0 o a8 s ommnow e o el w vws B—d weske:

3. Wash thoroughly.
4. Imbed in paraffin, cut, stain, &e.

IMBEDDING.

GUM MUCILAGE IMBEDDING.

PN Ees e nllar s Mgy . e i i s o e an aw em e tmoe e o e e wow s G veRke.
3. Wash in water.
Imbed in—Gum mucilage 5 parts.

Byrup 4 SRS R E GE S SRR D R o T
Place on o microtome and cover with mucilage.

Freeze, cut, and float off zections on water.

S

Stain, dehydrate, clear, and mount,
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COLLODION IMBEDDING (for large ohjects).

. Dehydrate in absolute alechol.

2. Soak in a mixture of equal pats of alcohol and ether.
3. Place in n very thin =zolution of collodion.

4. Place in a thick

5. Allow the solution to evaporate slowly.

6. Bemove the object to 30 % alcohol to bharden,
Gut with a microtome.

5. Stain and dehydrate.

9. Clear in cedar oil {not oil of cloves).

1. Maount.

The time taken will depend on the size and permeability of the object [t is DBetter, when possible, to make

ents in the apecimen to hasten penetration.

PARAFFIN IMBEDDING (ior small ohjects and verv thin sections).

Dehydrate.
2. Clear in cedar il
3. Place in melted paraffin (45° C.) still saturated (1 hr.),
4. Cool rapidly. (To prevent erystallisation.)

Mount on a mierotome and cut.

6. Warm and wash out parvaffin with naphtha.

Stain, clear, mount.

In either method the objeet may be stained in mass before imbedding, if preferved.

STAINS.
ALCOHOLIC BORAX CARMINE (for staining in bulk),

1.0 Place in: the stain #ill satorated . . . . . . . . . o 4 . o w o. 2—4 woeks
2. Place in acid aleohol to fx the stain . . . . . . . . .+ .« « .+ .« 12 hours
3. Dehydrate in 90% and 100% neutral aleohol . . . . . . . . . . . 12 hours each.

AGID ALCOHOL:~T0% ALCOHOL AND 2 DROPS HCI TO A TEST TUBE FULL.

SILVER NITRATE.

1. Wash the fresh tissues in distilled water,
2. Place in 1§ AgNO, in the sunlight, till of a whitish-grey eolour,

3. Wash and mount at onee.






24
HAEMATOXYLENE.

Place the section in & dark sol. of hemat.
Wash well in water.

Dehydrate in absolute aleohol

Clear in eedar oil and mount.

il et

To eounter-stain with eosin, add eosin to the absolute aleohol used for dehydrating.

MUMMERY'S IRON AND TAMNIN.

Wash the sections in water.

Place in liquor ferri perchlovidi |

Wash quickly and thoroughly.

Place in tannic aeid (2 grs.—6 c.c. of water)

@k e

Wash in water, debydrate, clear, and mount.

GOLGI'S METHOD.

1. Place the sections in & mixture of
2% =ol. potassium bichromate 5 parts.
1% sol. osmiec acid . . . 2

2. Remove to 0-5% AgNO; (in the dark)

3. Dehydrate, clear, and mount in gum dammar.

UNDERWOOD'S GOLD CHLORIDE.

1. Grind seetion.

2. Wash in 1% Nag E.'-{:l't.

3, Neutral 1% sol. of AuCl {in the dark)
4, Wash in water e |
5 Warm 1% sol. of formic acid (.. .. . )
6. Wash in cold water,

7. Dry and mount in glycerine jelly.

TO STAIN BACTERIA.

Wash in Gram solution . gy T
Wash in absolute alcohol till differentiated.
Clear and mount.

L TR

GRAM BSOLUTION:—

IDDINE . . . . 1 park
POTASSIUM IODIDE 2 parfs.
WATER . . . 300

Place the sections in a strong aleoholie sol. of gentian violet .

1 hour,

100 min.

24 hours.

H5—10 min.

24 hours.
I day.

1 hour,
10 min.

1 hour.

4 min.
3
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TO SHOW :—

ENAMEL PRISMS.

Grind and mount unstained.

TRANSVERSE STRIZ OF ENAMEL PRISMS.
1. They may be slightly seen in ordinary ground sections,

9. (Grind o section and wash it in weak HCl, and stain with carmine,

EROWMN STRIE OF RETZIUS.

An ordinary ground section.

DENTINAL FIBRILS.
1. Wail's process.

2, Hup-_-v.'ull Hmith's process.

DEMNTINAL TUBES.

1. Unstained ground sections.
2. Underwood's gold chloride,

DENTINAL SHEATHS. (Sheaths of Newmann).

1. Golgi's method.

2. Grind a zeection and wash in HCl (tubes only remain).

INTERGLOBULAR SPACES AND OWEN'S LINES.
1. Weil's process.

2. Underwood's gold ehloride,

VASO-DENTINE AND OSTEO-DENTINE.
l. Weil's proeess.

2. Chromic acid proeess.

PULP CELLS. {Odontoblasts.)
1. Weil's process.

3. llupu.mlu“ Smith's process.

NERVES OF THE PULP,

Mummery's iron and tannin stain.

ENCAPSULED LACUNZE. {(Use a horse's looth.)

Stain o ground section with carmine after parctially deealeifving m HCL

SHARPEY'S FIBRES.

SBame as for cncapsuled lacune. «
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NASMYTH'S MEMERANE.

CELLULAR STRUCTURE.

1. To smow nuelei.
Remove from tooth with HCl and phloroglucin, stain in Erlich's acid mausroxviese, wash and mount
in Farvant solution.
2. To swow outline of cell. 7

Remove with HCIL and stain with SITRATE OF SILVER.

POSITION.

Grind a section, mount on a shde, and wash with FHCI, stain with esrmine.

PERIOSTEUM AND GUM.

1. Chromie acid method.
2. Hopewell Smith’s method.

DEVELOPING TEETH.

Chromic acid method, carmine stain, and parattin imbedding,

CARIES OF THE EMAMEL.

Ordinary ground section.

CARIES OF THE DENTINE.
Weil's method.

GERMS IN THE TUBES.

Break off the enamel from a carious tooth,

Wash in salt sol. and remove soft part with one ecut,
Place in gum mucilage (15 hrs.).

Freeze and out,

Btain the sections by Gram's method.

Clear and mount.

TRANSLUCENT ZONE.

1. Weil's method.

2. Underwood’s gold ehloride.
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