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copies, hare been nsecl to snell this chorus 
of admiration. 

I Ie  lias another craze. I l e  chooses to as-
sert that there is a conspiracy among what 
he calls ' the BIorgnn nleii ' to depreciate and 
crush him, aild that these tno  articles are part 
of the plan. M e  snspect arclleology is too 
engrossing a stncly for such trivial by-play ; 
and n e  Ll~ow, also. that the editors, nrl~oin lie 
hcr:ites for leildi~lg tlleillselves to such a, plot, 
Cou~icl stucle~~ts in the field too inclined to  
ignore iris \\ ork. t o  1)ring theinc;el\ es ensily to  
the beston-a1 of alij- time npon rsriticising it. 
It is l~iteoni to tlliilli- how ~ ~ r h n l  might have 
I2ccn n ~tsefill 1al)or is reinltiug ill cliacredit nnrl 
pe~.qonal intrusiveness. 

A STUDY OF TT7E IIUJizlN T1ZdIPOllil1, 
BOATE.-I. 

ITinax be aslcecl 1111y tlic rl liter oS the pres- 
ent aiticle sllonld pui>lish :L subject wliit.ll has 
:;iread?. heen so t h o i o ~ ~ ~ l i l y  ai~tl rty~entcclly in- 
vestigatecl, is qo fi~miliar. nlltl is treated nitli 
the utmost c1rt:lil ill inan- ma~ioals of aiinto~iiy. 
In his esl3e~~ieilcc hens a teacher of n~ia to i i~~- ,  
lias, of necessitj ,been ohliged to ol~serve illnny 
important points over and over agai l~  ; and, as 
one of the resnlts, lic has been lecl to see some 
of them differently from the vien.s cor~llllouljr 
elltertajned. As  110 other hone is so cornples 
as the ten~poral, and iloue more in~por ta~l tin 
its relatioas, it occiirred to lliln tliat his view 
of it inight prore of interest to stuclenls. No 
disco1 eries are claimed, alld it is probable that 
what is here n ritteo may he fonucl in previous 
anatoinical 1iti.rature. I n  some points the cle- 
tails are less complete than those giren in the 
acln~irable, nccmate, ancl exhaustive IIilncl-
buch der antitoinie ' of Professor 1Te11le ; I ~ n t  
others are perliaps more definitely inclicatecl. 
For brevity, solile of the more ob-cious details, 
given in e-crery manual, ale exclntied. 

For  conrrellience o l  stoclj- and reference, it  
is usual to consider the teniporal honc as con-
sisting of the squamous, mastoid, ancl petrons 
portions, thong11 these do not accord nit11 the 
natural divisions ohsc r~cd  ill its development. 
T o  avoid circnmlocution, the terms ' sqnnuiosa.' 
'mastoiden,' an~1 'petrosa,' are substituted for 
the ordinav phrases ' squamons portion,' ctc. 

The sqcccinzosrc is the irregularly circu1:tr or 
oval plate, upright in position, a t  the fore-part 
of  the bone. I t s  outer surface, nearly flat or 

feebly convex, forms pait of tlie temporal fossa. 
Tlie inner surface is coiicQare and pittecl, as 
usual in the other bones of the crailinnl, and 
is 1n:rrl;ecl by grooves for the great meningeal 
vessels. I t  is  commonly clefilleel by a fssure of 
variable extent, remaining as part of the petyo- 
sqna~nosnlsuture. 

Projecting from the lo~ver part of tlie squa- 
mosa, externally, is  the zygo?natic process, 
which articulates vith the 111nlar bone to form 
the zjgoma. The base of the process is hroad 
xild strong, aiicl has its nppw surhce sla~itillg 
f o r ~ a r d .  The upper shaiy border of the p ~ o -  
cess is continnous b:lcIirnald mith n culved 
line, the te?nl~orrrl ~ir7ge, wliich tlefiiles the 
sqnninosa from Ihc inastoiclcn. 

r 71l1e squnmosn ~u1deinet7tli So~ms the articu- 
lar surface for tlie illandilsle, consistir~g of tlie 
gleiloiil fosqn n it11 the articu1:;r c~ninci~cei1.r 
front; bot11 e-utcutling out\\-:~rtlly I ~ c l o ~  thr  
1,oot oi' tlie Z Tgomatic process. 'Uie qlexoid 
~ O S S C ~is a clei'i, t ranr~rrse ly  ovn1 concarity, 
deiinc.cl I)t>lliilrl111 f l lc  glcnoid fissilrc. 7'11~ 
~r,.tic~ilct~ i b  a transvelse lidge of'ew~i~~eizce 
I :~riai)le Illicliness. colli ex fore :;nti aft, :111d 
lnore or Icss colloaT e to stlniglit tra11s-c cr5ely. 
J':li ia!~le 111 oininencc2s :11 the onter lmrt of lllr 
articular surf:~ce are tile a?~iei.ior mid ~?osterior. 
gle,~zoiclpocesses. 

Fhe nzastoidea js tlie outer back palt of the 
l,one, externally ilefiiiecl C~om thc sqnamosa Oy 
the ten1poi:rl ridge. It  is 111 olongecl 1)elom into 
the col~spic~~ions eminence, the nipl~le-sl~apecl 
mastoic1 p ~ o c ~ s s .  1ntern:ill~-, to the base of 
the process, is a 1:uge Sore-a~ld-aft ~ I - O O Ie, the 
cligast~icfossci ;:inrl inte1.11:111~ to this :igai11 is 
a narrow gioo\ e for the occi13ital :~rtery. 

The h~oacl arcl~rvaj- betneen tl-rc ~~lastoicl antl 
post-gle~loid processes is  fornled by tlie nudi-
tory plate ' (fig. 2, cl) , n hich estc~lrls iliwarclly 
as the roof of tlie esternal attditory inealns. 
I t  is partially defi~lecl from the temporal ridge b j  
a variable, irregalar cresce~itoicl i n t l e~~ ta t ion .~  
The inner estrelnity clefilles the meatos from tlie 
tympanic cavity by a11 acute currecl edge, froiri 
nhich a wide crescentoicl plate, the tympccnic 
scute,' s la~lts  u p ~ ~ a r c l ,  a ~ i d  fo1111s tlie outer 
bouildary of the upper portion of tlie t jmpa~i ic  
ca~i t j - .  The scztle (fig. I,b ;  fig. 2, c) call best 
be see11 by sa rn i~~g  bone fore and the tempo~~al  
aft throagti the tj+mpanic cavity, aucl I iemi~ig 
the onter division of the boue from within. Tlie 
scute is separated externally from the rest of 
the audi toq  plate by spoilgy snbstance, but 
occasionally is contiauous through thick, com- 
pact substance. I t s  anterior border joins the 

1 Lamina auditoria. 2 Post-auditory fosaa. 

8 '  Scutum tympanicum. 




separated by an angular process, whkh gives 
attachment to a partition of the dura dividing 
the foramen. At the apex it is usually marked 
by a groove for the inferior petrosal sinus. 

The anterior border of the petrosa is the 
shortest ; and it forms, with the sqoainosa, a 
notch, which receives the angular process of 

'Y the sphenoid bone. 
I The anterior surface of the petrosa, broad 
I 

0, and uneven. forms the posterior boundary of 
FIG. 1. -View from within of the outer portion of the left tem- the middle cranial fossa. Above its centre, 

poral bone, pawed through the tympanum, fore and aft, 
parallel with its inclination. a, tympanlc margin of the ex- 2% C O ~ S P ~ C U O U S  l)rominence, %ether with the 
ternal aod~tory meatus, formed below and at the sides by the contigllou~ depression internally, marks the po- 
grooved margin of the tympanic plate, nnd above by the 
margin of the auditory plate, b, scute, form~ng the outer sition within of the labyrinth. Another depres- 
houndaly of the attic' c, tegmcn; d ,  mastoid antrum' 
prominence of the intier posterior boundary of the attic); 2 of the the 
canal fortbe accommodat~on of the long process of the mallet. ganglion of the trifacial nerve, and the notch 
g, petro.sqoamoaal fissure. Below e are seen the pyramid: 
and the aperture of the tympanic cord. just below commuilicates with the carotid ca- 

nal. The portion of surface below the posi- 
The inner surface of the mastoidea forms tion occupied by the labyrinth is formed by a 

part of the posterior cranial fossa. Contigu- wide, triangular plate, the tegmen,' which 
ous to the petrosa, it is impressed by the large covers the tympanum, the mastoid antrum, 
curved channel for the lateral sinus. The and the eustachian tube. It is commonly more 
upper border is defined from the squamosa by or less defined by a fissure, remaining as part 
a notch, which receives the posterior inferior of the petro-squamosal suture, which at birth 
angle of the parietal bone. Usually a short extends from the notch at the bottom of the 
canal1 pierces the posterior border, from the squamosa to that at its upper border. Fre- 
outer surface to the groove for the lateral sinus, quently, also, a vascular groov,e, and several 
for the transmission of a vein. foramina for the transmission of vessels, mark 

The petrosa is a prostrate three-sided pyra- the line of separation. The inner extremity 
mid, with its base applied outwardly against of the tegmen is further somewhat defined 
the squamosa and mastoidea, and with its apes from the rest of the petrosa by a groove di- 
directed obliquely forward in the base of the rected outwardly, and ending in a small aper- 
cranium, between the occipital and sphenoid ture, the l ~ i a t u s ~  of the facial canal, for the 
bones. entrance of the great superficial petrosal nerve. 

The posterior surface of the petrosa is the From the extremity of the tegmen, a narrow 
smallest, and forms an uneven slope at the fore- bar dips into the glenoid fissure, and separates 
part of the posterior cranial fossa, defined out- the tympanic plate from the squamosa. The 
wardly by the groove for the lateral sinus. under part of the tegmen is commonly formed 
Internally, to its middle, is the internal nudi- by a layer of spongy substance of variable 
tory meatus, a short, wide canal for the passage thickness. 
of the auditory and facial nerves. Outward The inferior surface of the petrosa is very 
from the meatus is an oblique cleft of variable uneven. At its fore-part, outwarclly, is situ- 
extent, sometimes large and conspicuous, and ated the tympanic plate, originally a distinct 
sometimes nearly obsolete. I t  communicates bone from the rest of the petrasa. I t  presents 
with a fine canal,2 extending to the vestibule, a broad, concave surface, directed towards the 
for the passage of a vein. glenoid fossa, and defined from this by the gle- 

1 W t o i d  foramen. Aqueduct of the vestibule. 1 T. tympani. H. Fallopii. 
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noid fissilrc. I t  i i  proclucctl below into a sharp, 
irregular cl est, the accginnl process, variably 
estencled into several uneven points. 

The outer portion of the tympanic plate is 
producecl into a cylinclrical scroll. which forms 
the floor ancl sides of the external auclitory 
meatus. The rough, crescentic border a t  the 
entrance of the latter is the nz~ditoryprocess, 
ancl g i ~ e s  attachment to the auricle. The 
scroll terminates a t  the inner extremitj- of the 
meatus with an abrupt tympanic margin (fig. 
1. a ) ,  vhich is groovecl along its course within 
for the insertion of the tjmpanic mernbrane. 

The inner extremity of the tjmpanic plate 
closes the lover part of the e:rstachian tube. 

Back of the vaginal process, and partially 
sheathed by a rlownward esteusion of the 
same, is the usually conspicuous styloid pro- 
cess. This is a n:vrow, tapering spine, of 
variable length, from half an incll to an inch 
or more, ilircctecl from the pctroqa clomn~-arcl, 
forn.:~rtl, and inward. Before maturity it is 
commonly a clistiact b0ne.l joined by cartilage 
to a short c~lindrical  l~ase, '  which occupies a 
pit or groove embraced b -  the raginal process. 
Prior to puberty it is, for the most part, car- 
tilaginous, ancl is nsually lost in preparecl spe- 
cimens of the temporal bone. 

Betveen the styloicl ancl mastoicl processes 
is the stylo-mastoicl furnmen, which is the exit 
of the facial canal. Behincl it is a broacl. 
mostly quadrate, articular facet, vliich joins the 
jugulnr process of the occipital bone. ddja-
cent, invarclly, is tile jugular fossn. a concave 
recess of variable capacity, and commonly dif- 
fering proportionatel- from that of the oppo- 
site boue of the same skull. I t  accommoclates 
the commencement of the jugular vein, and 
forms the fore-part of the outer division of the 
jugular foramen. T o  its inner side is  a pyram- 
idal pit, n~hich communicates at bottom with 
a fine canal,3 extencling to the cochlea, for the 
passage of a yein. The mouth of the pit ex- 
tencls domnwarcl in a groove, which forms the 
fore-part of thc inner division of the jugular 
foramen. 

lnwarclly from the lower extremity of the 
jugular fossn, nncl behincl the inner extremity 
of the vaginal process, is  the entrance of the 
carotid canal. This ascencls vertically, and 
then curves abrupt11 inwarcl, uncl proceetls to 
the apex of the petrosa. I t  is sometimes in- 
complete at its inner fore-part, when, in the 
recent state, it  is  closecl by fibrous membrane. 
I t  gives passage to the internal carotid artery 
ancl sympathetic nerve. 

1 Stylo-hyal. 2 Tympano-hyal. 
,: A-lqueductof the cochlea. 

The uneven surface beneath the apes of 
the petross, a t  the fore-part, gives origin to the 
elevator of the palde,  and, just behind, gives 
attachment to the pharynx. Bacli of this, the 
irregularly grooved part joins the occipital 
bone, having the interval occupiecl by fibro- 
cartilage. 

The external auditory meatus. or oilter pas- 
sage of the ear, in the prepared bone, communi- 
cates :xt bottom with the tympanic cavity. It 
is a currecl canal, with t6e convexity upward. 
and is about two-thirds of an inch in length. 
It is directed from without inward. and a little 
forward ancl clownward. I t s  cross-section is  
oval, with the longer cliameter inclinecl forward. 
The roof, formecl by the auclitory plate. is ex- 
tenclecl to the greatest degree outmarilly ; while 
the floor and sides, formecl bg- the tjmpanic 
plate, are extended niost invarclly. The en- 
trance is formed above by the narrorring of the 
broad arch of the auditory plate, ancl below by 
the auditory process .curving up :xt the sicles to 
the roof of the meatus. The tympanic ortjice ' 
(fig. 1,  a ) ,  or communication with the tym- 
panic cavity, is oral, or nearly circular, ancl 
very oblique, x i th  its plane inclined outward 
ancl downwarcl to an angle of about 50". I t  is 
formed above bg- the sharp, currecl t-mpanic 
margin of the auclitory plate, ancl below by the 
horseshoe-lilie t j  mpanic margin of the tym- 
panic plate, grooved n-ithin for tlie insertion 
of the tympanic membrane. 

The glenoid jisszlre defines the tj-mpanic 
plate from the fore-part of the squamosa. behind 
the glenoicl fossa. nncl remains as a portion 
of the petro-squamosal sr~ture. I t s  outer part 
is  closer1 by anchylosis of the ty~npiulic plate 
with the post-glenoicl process. I t s  inner part 
receives a bar, dipping into it from the tegmen 
of the petrosa, ancl separating the tympanic 
plate from the squamosa. *kt its middle is a 
foramen, -the exit of a short, oblique canal 
from the tympanum, for the accominoclation 
of the long process of the mallet and the 
tympanic cord. 

The eustnchian tube is a short, oblique canal, 
communicating outwardl~  with the tympanam. 
and opening inwartily in front of the apes of 
the petrosa, at the notch between this ancl 
the squamosa. I t  is formed in front and he- 
neath by the inner extremity of the tympanic 
plate, above by the tegmen, ancl behind by the 
anter ior .~al l  of the carotid canal. I t s  inner 
extremity is roughened for the attachment of 
the cartilaginous portion of the tube. 

Auertura tympanica. 
a 
1 

Fksure of Glaser; Glaserian tiaeure. 
3 Canal of Huguier. 
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A t  the  upper part of the tube, extencling 
into the tympanum, is the receptacle of the  
t ~ m p a n i c  tensor muscle. This  is formed by a 
thin, cylindrical scroll, commonly open along 
i t s  fore-part, hut closecl i11 the recent condition 
by  fibrous membrane. The  upper extremity 
o f  the scroll tapers, curves outwardly, and 
projects a s  a short conical process l into the 
tj7mpannm. Sometimes the receptacle forms 
a complete osseons tube, 01x11 only a t  the 
encls. 

The  iizter?zal auditory meatus is  a cylindri-
cal canal, about a third of an inch long, ex- 
tellcling directly outwnrd from near the rnidclle 
of the posterior surface of the petrosa. Tlie 
bottom of the meatus is  directed forwarcl and 
outwarcl, aucl is appliecl to  the base of the coch- 
lea and t o  the vestihulc. I t  is dirided into two 
fossae by a trans\.erse ridge, which expancls, a t  
the extremities, into the front auil back ma119 
of the rrieatus. I n  the upper fossa, internally, 
is  the aperture of the 'facial ~ a n n l , ~  by  which 
the  facial ner re  leares  the meatus. T h e  facial 
canal ac l~ances  a short distance, and commu- 
nicates, tllrough the h i a t u ~ , ~v i t h  the  anterior 
surface of the petrosa. Turning abruptly out- 
ward and  bacli\vard in  the upper part of the 
inner ~ v a l l  of the tyrnpnnain, i t  then curves 
downward i n  tlie posterior wall, and ends under 
the llanle of the st! lo-mastoid foramen. I t  is  
sometimes open along i ts  coursc a t  the upper 
par t  of the tyml)anum, but is  then closed i n  
t h e  recent s ta te  1,- filwous membrane. Outn-ard 
from the entrance of the facial canal is a con-
care  recess, with a circular or oval groirp of 
minute foramina, which cominunicnte with the 
superior cribrifo~-mmacula of the vestibule. 
O n  the onter extremity of the transverse riclge 
o f  the  bottom of the meatus there is a rariable 
number of little pits, o r  foramina, usually two 
o r  tliree, which likewise communicate with the 
macnla just mentioned. 

T h e  lon-er fossa of the meatus is ii~ipressed 
with a band-lilie spiral t ~ a c t , ~  wliich is  pierced 
along its course with namerons minute forain- 
ina. These sometimes exhibit a slight ten- 
dency t o  anangeinent  i n  little groups in  
longitudinal series ; though I have never seen 
a specimen exhibitiiig even a well-marked ap- 
proximation to the  regularity rel~reseiited in 
fig. 725 of Snppey's Trait6 d'ai~atomie, sec- 
ond edition. T h e  foramina commnaicate with 
caiials of the mocliolus, and  transmit the fila- 
ments  of the cocl~lear aerve. 

Centrally, a t  the termination of the spiral 
t ract .  there is usually a conspicuously larger 

1 Processus cochlearifor~nia. 2 Squeduc t  of Ra l lop iu~ .  
"1. Gallopii. "l'ractuu ~piyalia for;l~nirlosun. 

foramen, which gives passage to  the central 
artery of the modiolus. 

Above the conimenceinent of the spiral t ract ,  
and just below the transverse riclge, is  a recess, 
variably distinct, sometimes scarcely ~narl ied 
fi*oin the spiral tract,  soinetimes forming a 
conspicuous clepression or  pit ,  with a little cir- 
cular group of nliaute foramina, which commu- 
nicate with the middle c~ibrifornz macula of the 
vestibule. 

I n  the outer wall of the meatus, near the 
recess just indicated, is  the aperture of a nar-
row canal, which is  clirected outwardly, and 
terminates in a group of minute forarriina, which 
coininunicate with the infe~ior crib~iforrn mac- 
ula of the ampulla of the posterior semicir- 
cular canal. T h e  three g r o ~ i p s  of foramina, 
comrn~micating with the cribriform maculae, 
transmit the filaments of the three cli~,isions of 
the rriti l>ular nerve. 

T h e  tympanic cavity occupies :L position a t  
the  fore-part oi' the petrosa, beneath the  teg- 
men, and closed in front b r  the t j  inpanic plate. 
I t  communicates or~t~varclwith the external 
auditory meatus, outward and baclinrard with 
the  mastoid antrum, and inrrard and forward 
with the enstachian tube. Closed externally 
by  the tympanic nieinbraae, it  forins the tym-
pan~tm,or exr-drum, -an air-chainher interme- 
diate to  the external auditory nlentas and  the 
labyrinth. JITithia i t  are contaillecl the ear-
ossicles. 

The  tympanic cavity is  obliquely placed 
parallel with the long axis of the petrosa. It 
nlay be regarded a s  consisting of t ~ v o  portions, 
-tlle ~ n a i n  chamber, which may be nniiled the 
atrium, situated i l i r e c t l ~  opl~osi te  the external 
auditory meatus ; and a recess above this, 
mhich may be distinguished as  the attic (fig. 
1, b ) .

T h e  atrium is  discoid in shape, aucl is de- 
fined outwardly b y  the  prominent eclge of the 
tympnilic orifice of the external auditor1 
meatus. I t s  nsunl climensions are about half 
a n  inch obliclnely, fore and aft,  and in height, 
aild about taro and a half lines from within 
outwarcl. Tlie iniler mall is next the labyrinth, 
ancl in  great  par t  is visible through thc ester-  
nal allilitory meatus. It exhibits a coaspicn-
ous smooth erninencc, the promontory, cnnsed 
by  the  projection of the cochlea. Tile back 
part  of this arches o ~ e r  a deep recess, looliing 
bncliwarcl ancl outmrard, and having :it its inner 
sicle a n  aperta'e, the ~ o u n dzointlozo12 wliich 
comm~ulicateswith the cochlea, antl, in  the re- 
cent state, is closed by the cocllleo-tynipanic 

1 	Atriunr tympanicnni. 
Pene8tl.a rotund;^; f. cochleae. 
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membrane.' Above the promontory, and over 
the position of the round window, is a concave 
recess, at the bottom of which is the oval 
window.Vhis is half oval or slightly reni- 
form, with its longer diameter nearly hoiizontal, 
and it is directed outwardly. I t  communicates 
with the vestibule, and, when complete, is 
closed by the insertion of the base of the 
stirrup. 

I n  advance of the oval window is the pro- 
jecting end of the scroll or tube, which serves 
as a receptacle for the tympanic tensor muscle. 

Below the promontory, curving fore and aft 
around it, is a concave, rough, cellular recess, 
which extends outwardly, and is defined by the 
tympanic margin of the tympanic plate. The 
lower part of the recess is the floor of the tym- 
panum, situated above the jn,dar fossa; its 
back part forms the lower portion of the pos- 
terior wall of the t-mpanum ; and its fore part, 
the lower portion of the anterior wall, situ- 
ated just external to the ascending portion of 
the carotid canal. Above the recess, in front 
and inwardly, is the orifice of the eustachian 
tube. In  front of this is the short, narrow, 
oblique canal, which opens into the glenoid 
fissure, and receives the long process of the 
rpallet, together with the tympanic cord. 

Within the posterior wall of the tympanum 
is the descending portion of the facial canal ; 
and in advance of this is the receptacle for the 
stapedius muscle. The receptacle is a cylin- 
droid cavity, about a fourth of an inch long. 
Ascending in front of the facial canal, it then 
curves forward beneath this, and tapers to an 
aperture at the summit of a little conical 
process, the pyramid. I t  is separated from 
the facial canal by a thin partition ; but this is 
not unfrequently more or less imperfect, and 
is then, in the recent state, closed by fibrous 
membrane. The receptacle also communicates 
with the facial canal by one or two small canals 
for the passage of the vessels and nerve of the 
stapedius. The pyramid projects forward into 
the tympanic atrium, behind the position of the 
oval window. It is commonly connected with 
the contiguous wall by several little radiating 
bars, one of which joins the promontory. 
Between the pyramid and the recesses of the 
round and oval windows there are two racant 
recesses. 

Close to the back margin of the tympanic 
orifice of the external auditory meatus, a little 
below the level of the pyramid, is the opening 
of a small canal from the facial canal, which 
admits the tympanic cord into the tympanum. 

1 Secondary membrane of the tympanum. 
2 Fenestra ovalls; f. vestibuli. 

The attic of the tympanum is #a pyramidal 
recess over the atrium, and above the tympanic 
orifice of the external auditory meatus. Its 
upper anterior boundary is the tegmen, which 
separates it from the cranial cavity, and is 
mostly provided with a layer of spongy sub- 
stance of variable thickness. Its inner boun- 
dary is a convex prominence (fig. 1, e; fig 2, 
b) produced by the contiguous portions of 
the external semicircular and facial canals. 
Its outer boundary is the wide crescentic tym- 
panic scnte (fig. 1, b; fig. 2, c) of the audi- 
tory plate. I t  opens above the prominence 
of its inner boundary, outward and backward, 
by a large aperture into the mastoid antrum. 
Beneath, it opens into the atrium by an ellip- 
tical aperture, formed internallyoby the ridge 
of the facial canal, and externally by the 
tympanic margin of the auditory plate. The 
attic is partially occupied by the mallet and 
anvil, which thence, by the handle of the 
former, and the long process of the latter, 
extend into the atrium. 

The mastoid antrum (fig. 1, d; fig. 2, f) 
is a prolongation of the attic backward and 

I I 

j -h c 
FIG 2.-Sectionof the left temporal bone, through the squamosa 

immediately in advance of the external auditory meatus: 
a, atrium of the tympanum; b, prominence on the inner back 
part of the attic; c, scute at the outer part of the attic; d, 
auditory latc; e, tegmen; .f, mastoid antrum; g. anterior 

assage orthe same; h, canal for the long process of the mal- 
fet ; i, hiatus of the facial canal; j, euslscbian tube. 

outward in the spongy substance of the mas- 
toidea. It is of variable size, ordinarily 
ranging from that of the attic to double the 
dimensions of this. It sometimes ei~ds in a 
blunt, flask-like recess, but is oftener more or 
less extended downward among the cellules 
of the mastoid process. Frequently it gives 
off a smaller fork or passage (fig. 2, g), which 
is directed outward and upward among the 

1 Atticua tympanicue, upper chamber of the tympanum of 
Huxley. 

Petro-mastoid canal of Sappey. 
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cellules above the external auditory meatus ; 
ancl rarely a thircl branch is directed more 
anteriorly. 

While the at l i t~m of the tympannm varies 
hut little in size, the attic and mastoid antrum 
vary greatly. 

The mastoid cellules ' consist of air-carities 
of variable number, size, a i d  extent, in the 
miclst of the spongy substance of the mas-
toidea. They are commonly mole or less pro- 
portioned in number and size with age. With 
the advance of Fears, they increase in both 
respects from the convcrsion of the ordinary 
marronr-fillecl, spongy sr~bstance into vacant 
spaces. Latcr they increase in capacity by 
expalision ant1 coalescence, ancl propo~tioa-
ately decreasc in number ; and often in old age 
some of them even esceccl in size the antruni. 
The cellnles comm~u~~icate nit11 one anothcr, 
aacl, through thc sicles aiicl extremity, with the 
mastoid antrum. 

Some small but important foramina a11c1 
canals of the temporal bone, besides those 
mentionecl. are n 01thy of notice. 

I11 the ridge separating the jugular fossa 
from the entrance of the carotid canal, there is 
a fine canal which ascencls to the tympannm. 
It  commonicatcs with the atrinnl a t  the inner 
part of the floor, k)en~ath the promontory, and 
is thence continuous with a groove ascending 
and dividing into s c ~elal k~ranclies upon the 
latter. The canal gives passage to the tyni- 
panic nerve, ~vhicll is clistribnteil npon the 
promontory. 

Among the nutritious foramina of the caroticl 
canal, chiefly on its outer wall, thcre are 
sercral larger ones, mhicll communicate n-it11 
the tympanum, and transmit one or two ininnte 
arteries and coii~iecti~ig branches of the tym- 
paiiic nerve with the symlsathetic nerT e. 

Lilicwise, in the jugular fossa, there are 
several foramina co~nl~lniiicating ~16th the t j  In- 
~ a n u i n  for the passage of minute veins. An-
other fora~nei~  in the fossa cxteiicls in a fine 
calla1 ontwarclly, ancl opeiis into the fissnre 
between the mastoid and auditory processes. 
The canal transmits the auricular branch of 
the vagns nerve, and, in its course, communi- 
cates with the facial canal. 

On the i~liier extremity of the tegmen, a 
cleft or groove ends in a fine canal, vhich 
proceecls ontwarcllg to the inner side of the 
receptacle of the tgii~panic tensor, aacl coin- 
n~unicates with the tympannni. T l ~ c  calla1 
transmits the small superiicial petrosal nerTre. 
Another sm:tll groove on the tegmen, close to  
that for the large snl?erficial petrosal nerve, 

1 \lastold ainuses. 

likewise ends in a fine canal, communicating 
with the facial canal, for the transmissioil of 
the least superficial petrosal nerve. 

THE WEATHER IN MARCH, 1883. 

THEfloods reported last month have nearly 
subsided, though their evil effects will con-
tinue to be felt for many months. The illis- 
sissippi remainecl above the danger-line a t  
Cairo till the 12th ; at  Memphis, till the 15th. 
It was two fcet abore danger-line at Vicbs- 
bnrg, ancl ten inches below the same a t  Xew 
Or lea~~s ,on the 31st. The hearicst losses 
mere on the west hank in Arliansas, ancl here 
they mere more serions than in 1882. I t  is 
statecl, that on the l l t h ,  to the sonth of 
IIcleila for a distance of two hnnclrecl miles, 
nearly the entire country for about thirty 
miles from the rircr Trns floocleil, and a great 
~inmber of cattle mere lost. On the St. Fran-
cis River there was more de~as ta t ion  than in 
1882 ; in the ~ ic in i tg  of Oldtonn, near IIele-
na, the flood was the worst ever experiel~cecl. 
The sitnation is rnore farorablc a t  JIernphis 
than last year. There mill be 110 interfere~ice 
i a  planting the crops between C a ~ r o  ancl TTicBs- 
burg. A11d nliile, in 1882, at least 20,000 
destitute people Irere supported rllore than a 
month by the govelnmcnt, tile losses this year 
are confined mostly to the clrowning of stocli. 
The heary rains of the 20th ancl 21st caused 
damagilig fresl~ets in the rnaritline provinces 
of Canacla. 

The chart on 13. 386 exhibits mean isobars, 
isotherins, a i ~ d  wintl-clirectio~is, for this month. 
A co~nparison ~ i t h  the similar chart for Feb- 
rnarg, l~nhlished ill SCIENCE,April 13, shows 
that the ninter alea of pcrmancnt high press- 
ure, which in February Toas very extensive, 
ailcl nearly clividecl in two by the Rocky BIoun- 
tail1 range, had moved to the east of that 
range, aiid mas central in i~or ther~i  Nontz~na. 
This area, in coi~i~ection vith the pre~railing 
north-mest minds, accounts for the lo~v tempera-
tures of the cast. These prrsciit a marked de- 
ficiency in a11 sections east of the 97th inericlian, 
the mean being 3.2' below the normal. The 
lowest temperature reporlccl mas - 34", on 
RIo~iiit TVashington, the 5th. 

Eleven storms l i a ~ e  been traced whose 
tlacks lay either in the Uilited States or a 
little to the north of the boundarg. The fol- 
lowing table ex1iik)its the number and mean 
velocity of storms in each &lurch since 1877, 
so far as they nerc suITicieatly ~iiarliecl to en-
able a ~eloci ty  to be determined. 


