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---_:J,:c----

(TranslaLcd fr om : V crslug van dc gcwone vCI'gudcring tlcr Wis- en NaLuurkundige 
Afäccling van ZaLerdag 20 November lU04, Dl. XllI). 
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The following papers were read: 

Zoology. - "On t!te develoJ)lJwnt (~l tlw lm/in in Tal'sius spectrum." 
By Prof. _Tu. ZmHEK of Berlill (CoIlnTIul1lcatecl by Prof. A. A. 
W. HUBlmCH'l'). 

(Comtnunicated in the Meeting of September 24, 1904). 

Owing to the lduclness of Prof. HummcHT seven series of embl'yos 
of Tarsins spectrnm were at my disposal, among them a sagitlal 
series. With l'egard to the central ner\'ous ~'ystem of the adult animal 
I l'etel' to two short papers pnblishecl by lllyself, Anat. Anz. Bd. 22, 
N°. 24, p. 505 seq. and MOIl. SC'hl'. f. Psyrhiatrie u. Neurol. Bcl.14, 
p. 54 seq. 
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The fh'st stages of developmel1t arc only known to me from 
HUBRECH'l"S paper. In the yOllngest embryo t he segregat.ion of the 
two hemispheres has only just COlllmellC'ecl. Tbe next yonngest. embryo 
shows the -hemispheres ê.tll'eady developed, uamely at the lower 
posterior periphery of the anteriol' vesicle. They are sepamt.ed ft'oIil 
this latter by a snJcus hemisphaericus which ê.tnteriorl~· fOl'ms a prett." 
deep and sha,rp grooye but occipitally terminaLes in a shallow groove. 
The segmentation of the posteriot· brain (5 segments) is çlearly shown 
especially by the youllgest embryo. 

The foIIowing stages are ver." similar 1.0 those of uther llIammalian 
orders. In frontal öections tltrough the hind-brain the llnCOllllllon depth 
of the suIcus limitans in tlw distal parts is especially striking. Frontally 
jt soon beCOlues slllooth. A snlcns intel'medillS (Groen berg) is indicated. 
The inner ê.tnd onter labial gl'ooves ("Lippenfmchen") are present. Tlte 
cerebellum consists of two symmetrical lamellae, one to tIte right ane! 
one to tbe left, joined by a thin and nart'ow ttleclial part. ()n the 
outer surface of eaclt lamella ê.t broad meclial 101lgituelinal groove in 
the immediate proximity of tbe median part anrl a nal'rowel' bnt 
relatively deeper lateral groove are to be seen. Uorresponding 10 

these two grooves we finel on the ventl'icular Burface of each lam elIa 
two longitndinal ridges a,nd t!tree grooves (an unpaired snléus 
mediamls dorsalis, a su lens mec1ialis dorsalis anel a sulcus lateralis 
dorsalis on each side). The roof of the mei:iCncephalon is rather pointed 
and edged like a keel. The pharyngeal part of the hypopltysis shows 
an almost compact appendix, extending backwanls and downwal·c\s. 
Also two latel'al eonti1111atiolls in a backward anel downward elireetion 
of the ventricle of tbe mid-brain dflserve notiee. rl'he ehol'ioid fissure is 
already developed ancl shows some bnlgillgs. The öll!ellS bemispltaericus 
has also become mneb 1ll01'e marked oecipilally. Tlte siekie-fold 
("Siehelfalte") forms a öharl' but shallow gl'oove and is euelosed by 
the bifurcating vent.ricle of tlte fOl·e-hrain. The öuleus hemisphaerieus 
lies at the right and left in close proximit.y of it. Tlle Ammon fole! 
{Hippocampal fllrrow) is still elltirely absellt. At a stagé wltich for 
the rest has only little advanceli, tbe sltape of tbe fore-brain has 
alreaely materially progt'ei:ised in development. The i:iickle-folt( is a' 
deep gl'oove. In itö wall tlte Ammon fûId is noticed la whieb,col're
sponds on the snrface of tbe vellll'icie a distinet Ammon ridge. In 
an oeeipito-parietal dil'ectioll the öickle-fold l'eachcs as tal' as the 
anteriol' limit of the mid-brain, baöally it tiMlly lerminates smootltly 
in the lamina tel'lllÏnalis. Tlte :ml(,\ls l\1olll'oi iö very sharply mtwked. 
On one side it terminates ömoothl~· in tbe neigltbonrltood of tbe 
stalk-fold of the optie vesicIe anel on the oUler side in the neigh-, , 
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bourhood of the fiool' fold of the primary foramen .Monroi (not in 
the fOl'amen itself). 

The ahove-mentiollcd appendkes of thc 111men of the midbl'ain 
have alrea,dy beeullle .l'udimental'y. The characteristic enclosllre of 
the cerebral part of the h~'poph.rsh; hy thc pharyngeal pa,rt is met 
with here in a similar way as in othcr orders of mammais. The 
larnclla, of the cerebellum has gl'own thickel'. Of the longitudinal 
grooves, it is only the snlcns dOl'salis ,meclialis and the snlclls 
meclianus dorsalis tl1at are weIl marked OII the inner sm'thee. On 
the outer sUl,thce the ridges anel gl'ooves have been almost entil'ely 
f1at.tenecl out. The posteriol' 1011g'itlldillal blll1dle, the spinal root of 
the trigemin liS and the lower uii ve farm all'eady distinct prominel1-
ces. The chol'iuid plexus of the talll'th ventricle has alreacly invagi
Ilated itself considerably, TIte diiferellces in level of the fossa 
rhomboidea Itave al ready a, little more flattened ont. The sulcus 
intermedius is lacking, the sulcns limitans is distinct. The la,bial 
gl'ooves have become flatter. 

The next-following changements ma)' bc briefly slllIunarised as 
follows: 

a. The hemisphel'es show a deep groove corresponding to the tItalam
ellcephalon, vallis dienccplutlica. The medial wall of each hemisphel'e 
shows on horizontal section three l'idges projecting towards the lnmen 
of the ventl'ide, whieh we will dcnote by Tl, S and T in their 
order fl'om before backwards. Bet\veen S anel l' we find, following 
up the series in a basal direction, a great eliminution in the thickness 
of the ventl'iClllar wall (part ti). In this thinner part anel mnch 
uearer to S tItan to T thc formaÎion of the chol'ioiel fissure OCCllrs 
anel the invagination of the plexus chorioieleus ventricnli latel'alis. S 
anel Jl coalescc more anel more. Menmvbile from tbe lowel' posteriol' 
part of the wal! of the Itemisphericttl ventricle tlte broael ridge of 
the caudate nneleus t"rises. Tlte lateral ventricular wall shows onl'y 
a very sligltt - thickening, resp. elevation ..I,V in its posterior part, 
which at higher~ (i. e.· more parietall'y sitnated) levels, togejher with 
the caudate nncleus mitrks a narrow slit anel coalesces with the , ' 

canelate nucleus at lower levels. Between tlte canelate nucleus and 
the l'ielge T there Îl:; a fold, whieh may be denoted by T. A very 
sltallow prominenee P is also shown by tlte Jateral wall in its 
most anteriol' part. The furthcl' the series is folIo wed in a basal 
diredioll the 11IOI'e conspicllollsly a short anterÎol' portion is markeel 
011' OIi t.hc medial Itemisphel'i('al sl1l'fhcc of the vallis diellcephalica, 
which pol'lioll i::; not, (',olltiguons willt Ihc IhalalllcJl('cphaloJl, bnt is 
separatcu fl'olll tbc ('OI'I'cspond illg ptwl of' I hc oi.hcl' hem isphc1'c lIy 

23* 
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the primitive sickie fold onIy. Within reach of this portion we find 
now also a slight ridge pro,jecting into the vcntricle, which we shall 
here designate by Q for bl'iefne5s' sal<e. To all these jnst mentioned 
pl'ominences of the interiOl' wi.l,ll-surfnce correspond only ~very slight 
grooves of the extel'iol' surft.ce Ol' none itt all. Only the ridge 8 
cOl'respond::; in fllture pl'etty accurately to a, shallow groove S, which 
must be interpreted as the fissura hippocampi. ~ This groove belongs 
to th at part of S which is nearest the chol'ioid fissure and finally 
has an aIlllost huolc-shaped bend near the lleighbouring lip of the 
ehorioid tissure. 'fhe more in the followillg sections S is arched, the 
more a.lso the fissura ltippocampi is deepened, wbile at tbe same 
time all other ridges a,re levelled. OnI.)' the caudate nucleus remains 
entirely nnchanged. On its sl11'fncc tI. ver,r sligh( groove is tempo
mrily seen. The gl'ooves v tl.lld T become gl'adnally obliterated for 
the greatel' ptl.l't, so th at the caudaie nucleus cualesces with Pand 
1'. The thinner part d of the medial wall does not coalesce witb 
the eaudate llucleus. Sa the uOttOlll of the groove T tinally eOl'l'esponds 
exactly to the border of d and T. When we progress still fUl'ther in a 
basal direction, the fil'st eonnection bet ween the thalmneneephalon and 
the hemispheres tl.ppears immecliately below the uottom of the groove 
T, i.e. in the former regioll l' mIlI rapidly increases til'st in an 
oecipito-b'l.sal direction. At the same time tbe lamella cl now seems 
to originate in the bend betweell the caudate nuclèns and the optie 
thalamUl:i. 

In the following sections we fillli l[ more aml more connected 
with the lateral wall of the thalamencephalon, i. e. with the optie 
thalamus itseIf. 

The insel'tion of the lttmella cl seems to shift mOre and more 
towal'ds the roof of tbe thalarnelleepha.loll allel tbe lamella itself 
seems to beeome shortel'. It is Olle of tIJe most (liOiclllt questions 
of cerebral developmellt wiJethel' this shifting <tud shol'tening of 
the lamella d alld also the eoalescence of the caudate nucleus 
with T anti the Iateml wall of thc tilahl.lllellCeplmJ(m llIll!:>t be 
interpreted 'l.S tt secolltlar'y eoale!:>cence of ~riginall'y separMed/ pm·ts. 
My histologit'al inve!:>tigations of 'l'.\RSIUS lio not allo\\' me to give 
a. definite allSWel' to this tJuestioll. ~till more basal see/ions show 
the disa.ppeara,nce of tilc chorioid fitiSllre. ~illt'e d lms in the 
meantime also disappeal'ed, S ]lasse::; iUlluediately -1n(0 the epithelial 
roof of the tlmlameneephaloJl Ol' [ll'iultwy fOl'c·unl.Ïll. Tbe gruove-shapell 
longitndil1al depl'ebSioJl Oll tlle slll'tnce of thc corpus striatnUl hccomes a 
little morc distincL The fistillru, hippocampi resp. the fissnra prima is 
pointed 130 that in the ('l'oss-seetions the well-lwowll, l'ietnrc appeal's, 
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l'cscmbling a tanee point. Also the roof of thc median-mantle-slit 
which WfiS fit first formeel hy the folded roof of the thalamen
cephaloll, now hecorues shal'ply pointe(1. Thc fissnra hippocampi or 
mthel' its lowel' lip mal'ks pre/1..1' sharply, even aftel" the separation 
of' the hemispheres from each othel', tbe point reachcel hy tbe fol'. 
mation of the pallium. It is also very remarkahle that /3 anel S' 
na langer exactlJ' corl'ellponel to eael! other topographically, hut that 
S' becomes situatcd somcwlw.t ventrally rf S. Below /3 the medial 
wall of 1.he fi'ontal hl'ain shows a second feebie prominenee U. ij 

and thc eau date nnelens tcrminate in the medial respectively lateral 
wall of the ventriculm.; ]obi olfactorii and in cloing so grovIT smootber. 
Aftel', the elisappeamnce of the fisslll'a hippocampi the medial wall 
fh'st remains qnite nndivided in many scctions, but then (almost 
exact.ly in the eOl'l'esponding pI ace ) the medial terminal part of the 
rhinal latel'al fisslll'e appeal's as a sha110w gl'oove. 

{J. The eavity of the thalamencephalon shows in Us posterior parts 
two gl'ooves, an npper one Y., whieh is continued in the ]ateral 
gl'oove of the midhrain ventricle (aquednct) anel frontally very soon 
smoothes ont, and a ]o,ver one J., whiclt ean he traeed as fal' as the 
region of thc foramen .M:olll'oi. The latter one is aecompanied dnring 
the anterior part of its conrse by a parallel gl'oove (.L of a slightly 
more basal sitnation. Fnl'ther folds of 1he slll'fiwe are tempo1'arily 
obse1'verl within l'eac!t of the optie stallts and of the corpora 
mammillaria. I l'egret not to be able to deciele ,'\'hethe1' ). Ol' (.L has 
to bc intel'pl'eted as tbe snlcus lVIanroi; to me it seems more like1:r 
that (.L deserves this llesignation. 

The pietnre is matel'ian~T rompletecl by studying n. sagittal series 
belonging 10 ahont the same stage of dcvelopment (length of thc 
embryo 11 mm). 

In a sectiOll sitnated 80mew11at laterall~" of tlle medial plane, we 
find as follows: 

Thc fossa mcsodieneeplm1ica is s1la1'p1y marked. Bef Ol"e it find fol' 
a smaller part also in it, lics the long-stretcbed rross-sec/ion of the 
posteriol' commissure. A very shallow gl'oove ",hieh I designate by 
E' cOl'l'esponds apPl'oximatelJ" to thc frontal plane of thc epipbysis. 
Therc is no objcction to designating wH h v. K UnFF.R (cf. Y. K UPJ!'FF.ll 
in HBRTwm's Vergl. Enh'\'. geschichte p. 95) 'as synencephalon the 
roof part betwcen the tOSSfi mesodiencephaliea find g The fassa 
pruediencepha1ica is not sharply markcrl. It migbt be songht at the 
pI ace whcre the inmgination of the plexus c1l0l'Îoideus ycntriruli 
tCl'tii occnrs. 1t must bc emphasised t.lm1 it l'emains doub1fnl whe/her 
this spot cOl'l'esponds to the velum tranSVCl'sum of 10we1' vc1'teb1'ates, 
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The l'egion nbove the invaginntion of 'the plexus is the posteJ'iol' 
roof portion of the prima!'." fore bl'aÏll. Below the invagination of 
the plexus lies Ihe lamina !'ellniens, the lowel' part of' whieh eor
responds to the lamina terminalis of the adult animal. Before the 
praeoptic recess we find on the basal inner surface a shallow trans
verse prominence, which is laterally prolonged into the central mass 
of the striated body. 

This transverse ridge of' which even in the median plane we cau 
recognise indications, cOl'l'esponds to the crus metarhinicum cOl'poris 
striati of the human embryo, described by HlS I). Cousequently it 
passes medially into the Iamina terminalis. Only in somewhat more 
laterally sitnated sagittal planes we meet hefore the Cl'llS metal'hinicllJ11 
with a second transverse prominenee, which sinks away into the 
olfactory lobe. I designate it as Cl'llS rhinicum corporis striati. It 
corresponds to the crus mesorhinicum of the human embryo. A crus 
epirhinicuJ11 is scarcely indicated. In my opinion it is only counter
feited by the fold of' the lateral rhinal fissure. On the outer contour 
we find corresponding to the border of the ('rus mek'trhinicum and 
l'hinicum a sha110w groove, cOl'l'esponding approximately to the 
posterior edge of' the cappa olfactoria and also approxim~tely to tbe 
antel'ior edge of the olfactory tnbercle. It by no meaus cOl'l'esponds 
exc1usively, as HlS seems to assume, during its whole course to the 
crus rhinicllm or mesorhinicum. I believe that its fOl'mation is essen
tially independent of the morphological condition of the stl'iated cOl'pns 
and has mlher 10 ue explained by thickening of the wall of thc 
olfactOl·~· lobe by sllpel'position of the olfactory ganglion (cap pa 
olfactoria) on one hand and of' the olfhctory tubel'cle 2) on thc other. 
To this i5 added a sllltrp bend in the brain tu be in a basal 
direction wh en it passes from the hemisphel'e to the olfacto!','" lobc. 
Moreovel' we must bel1l' in mind that the InmeIl of the ventl'Ïelc, 
when passing ti'om the ltemisphere 10 the olfaciory lobe, at {h'sl 
tapers very rapidly, bnt then n,gain very 510\\'1y ~). Espccially at thc 
lw,se ihis behaviour is veJ'y cOJlspicuons. ObviollSly this must reslIlt, 
quite indcpendently of' a thickening of the wall hy Ihe stl'iated 
corpus, in a basal trallsverse groove. The desigllation "t'iSSUl':1 111CSO
l'hinica" whieh HlS bas given 10 Ihis laOer, does not seem /0 me 
appropriate Imllcr these comlitions. I pl'OpObC to spcak ór a 'l)ullis 
mcsorhinica,. A second transverse groove is fOllnd ('andally of Iltc 

1) HlS, Die Elltwickelung des menschlichen Gehil'ns w:ihreml del' el'stell Mannte. 
Leipzig, S. Hirzel, 1904. S. 61 (cf. also fig. 34, p. 5(,)). 

~) Tbe two borders only coincide by chance nTllI not nCf:I1l·utely. 
3) Die Entwickelung des mcnsclil. Gehil'lIs etc, Leipzig 1904, p, 54 and p, 60, 



- 8 -

( 337 ) 

vn,llis mesol'hiIlic{l. behincl the origin of the olfaetol'y tnbeJ'cle and 
before t1le l'egioJl of file pmeopti(' (= optie) l'ecess. I pl'opose to 
denote it as vallis pmeoptÎea, whcl'el\s HlS seems ·to look npoll it 
as a ('ontinnation of lIis stalk-told (mr slllells hemisphaericus) 1). 
It also is hl'ol1g'ht abont indepcndentJJ' of tlle stl'iated cOl'pns by the 
bulging of the olfaetory tnbel'cle on one hano anel of the region of 
the chiasma on t11e othel'. The 11k·he in the ventriele cOl'J'esponding to 
the olfactol''y tnhel'cle is <lcsigna.ted hy HlS (at Jeast in man) as 
the posterior olfaetol'y bl'ain in opposition to t11e oltactor,Y lobe 
s. sIr., which be calls tlle a,ntcriol' olfaetorJ bmin. To the postel'iol' 
olfactol'y hmin he reekons pal'ticularl~' a1so the snbstal1tia perfomta 
antel'iol'. Aga,inst tlte dcsignation "postedor oltactol'y brail1" I only 
o~ject that it favonrs con fusion with thc lobns piriformis, i. e. with 
the posterior part of the rhinencephalon 2). 

1) Cf. on this point also HlS, die Formentwirkelung der menschl. Vorderhirns, 
etc. Abh. d. math. phys. Cl. d. Kgl. Sächs. Ges. d. Wiss. Bd. 15, fig. 32, p, 725, 

2) Con eer n i n g t hen 0 men eI a t ure int h i s reg ion I wou 1 d 
mak e t hef 0 11 0 win g rem ark s. A 11 c ere bra 1 par t s th a t 1 i e 
bas a tI y 0 f th e fis s u r a rh i n a 1 is (= e ct 0 r h i n a I is = r h i n a li s 
Jat era 1 iso f man y a u t hor s) I den 0 tea s r h i n ene e p h a Jon. 
A slo bus 0 1 fa c tor i u s (= lob uso 1 fa c tor i u s a n ter i 0 r 0 f man y 
authors) I designate in a purely topographical sense the 
anterior part of the rhinencephaJon as far as it is quite 
separated from the Jower surface efthe pallium. For the 
posterior part of the rhinencephalon the designation 
"lob ti spi rif 0 r mis" mig h t bel' e ser v e d, but i t is mor e a d v is· 
a bIe t 0 g i ve up th i s nam een tir e I y. Par tof th e Job uso 1-
fa c t 0 l'Ï u s is c 0 ver e d wit h .a mie ros C 0 P i c a 11 y s har p I y c h a
r ft c ter i s c d f 0 nn a t ion, t h~e s 0 - e a II e ti f 0 r mat i 0 b u I bar is. 
T h i s c 0 ver I des i g nat e ase a p p ft 0 I f act 0 ria. F rom t h e 
d c VI e I 0 I' men tal p 0 int 0 f v i e wit c 0 r I' esp 0 n d s tot heg a n g' 
lion olfactorium of HlS. The separation of the lobus 
olfactorius and the pallium is exclusively brought about 
by the fissura rhinalis (hteralis). Hence we must also 
rega.rd as a part of the fissura rhinalis the separating 
groove of olfactory lobe aud f1'ontal lobe which is 
v i s i bIe int hem e,d i anp la n e, i. e. I as s u met ha t th e fi s s u r a 
rhinalis incises at the front as far as the median plane. 
The cappa olfactoria is marked off from the free SUl" 

fa e e, i. e. fr 0 m th e s u I' f ace I) f th e 0 1 fa c tor y lob e th a t is 
not c 0 ver e d b y t hef 0 r mat job u I bar i s, b y a I i m i tin g 
g r 0 0 v e, t h e 111 a r g 0 cap p a e 0 lf act 0 l' i a e. Lat era 11 y i t i s 
mueh more clearly marked than medially. In many ani
m a I s ( h e d g e h 0 g, E c h i dna) t h e cap pao 1 fa c tor i a c 0 ver S 

a I mos t t h e w 11 0 1 e 0 I fa c tor y lob e. T h e 0 1 fa c tOl' Y t u b e r cl eis 
also mnrked off' against its sUl'l'oundings by a shaliow 
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Finally we mention ns self-evic1<:'nt (hnt in exnctly medial sectiolls 
all the jnst mentioned bOl'ders, gl'ooves nnd prominenees are almost 
entil'ely lacking. 

Sagittal sections flll'ther prove eoncerning the mid-brain that at 
this stage it covers the isthmns to a relatively small extent, less e. g. 
than in a human embryo of 2 to 3 months. The cerebellum shows 
in sagittal sections still a horn-shaped form. Of t11e oeeipitally dire('(ed 

,ridge, which is so characteristic fol' man, nothing is to be fonnd yet. 

The oldest of the embryos at my dlsposal had been dissected into 
a somewlw,t slanting frontal series. Here also nothing ean be detected 
of a crus epirhinicum corporis striati. Notable is the considel'able 
thickening of the wall in the basaI pOl'tion of the medial ventl'ieulat' 
wal1. It only becomes distinct aftel' the lateraI ventriele and the 
ventriele of the olfactol'y lobe have already coalesced for some time 1). 

The thickened lower portion and the not-thickened uppel' portion of 
the wall are separated on the inner surftl.ce of the ventricle by a 
very distinct groove which ean be followed al most as far as the 
frontal plane of the terminal lamina. It bas nothing to do with the 
marldng oif of the olfactory lobe, as it appears considerably later 
and also lies somewlmt higher than the fiSSlll'a l'himtlis lateralis. In 
t11e Sl1ll1e way it is entil"ely independent of the ammon foId, sinee 
it lies rOllsidel'fl,bly lowel" tball tbis latter. Microscopieal1y it forllls 
a pl'ctty sl1al'p bas al limit for the pallium formation. Thel'efore I 
designato it as l1lal'go pallii medialis intel'llnS (v. also below). In 
tbe section wh ere the thil'd ventricle is vi si bIe for the first timp., it 
appeal's as a ]lail'ed strl1etlll'c; bct.ween the t,,·o terminal poinü; of 
tbe ventriele a median gl'OOVC incises into the vcntric111al' l'oof 
(cf. above). 

Special notice dese1'yes thé flool' of t11e thil'd ventl'icie. lts median 
gl'oove forms a \'ery sha1'p incision. The lat01'al parts of the Hoor 
l'ise, so to say, in thl'ee gradations. Thc most lateral pl'ominenre , 

g r 0 0 v e, t hem a r g 0 tu b e r (' u 1 i 0 1 fa c tor i i. T h i s g r 0 ~ v e als 0 

is generally not so distilJctly perceptible at the medial 
e d g e, 0 IJ t h e 0 t her hall d ti t t hel a ter a 1 a IJ d a IJ ter i 0 r e cl ges 
i t i s w e 11 d e velo p e d a IJ d heil c e h a s her e 0 f ten b e e' TI cl e s i g. 
nat e das fis s u r a rh i TI a 1 i s me d i a 1 i s s. ent 0 rh i n a I i s. A t 1 he 
pos ter i 0 red g e, t 0 war d s th e sub sla IJ t i a 11 erf 0 ral a a n ter i 0 1', 
i t is gen era 11 y rat her s hall ow. Wh ent he cap pao 1 f. rea c 11 es 
fa rba c k war d, t h e a IJ ter i 0 r mar g 0 t 11 b. 0 1 f. c 0 i n cid e s 
entirely or parUy with the margo cappae olf. 

1) In what follows the series is supposed 10 be examined from befo1'e backward. 

J' 
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whiclt at thc samo time iR tltE' hl'Ondcst, p1'ocec(Is from the Cl'US 
l'hinicllm of the (,01'pn8 stl'iaLllllI nllli forms in flltme the principal 
mass of this ganglion. The middlc elevation cOl'l'esponds to the crns 
metarh~nicum of the COl'PUS stL'iat nUl. 1t disappears with ihe separation 
of the hemisphel'es. In the hminn terminalis it meels tbe homologous 
opposite prominenee. It is intel'1'npted hy the anterior commissllre. 
The most medial and smallest elevation onl)' becomes visible before 
the lamina terminalis and is at fil'st very flat; then it rises pl'etty 
steepI}' fl'ontally bnt l'emains nar1'Ow. !Trom the homologous opposite 
elevation it l'em:1ins separated by the sha110w me~ian fiool' gl'oove. 
Following the sel'ies furthel' in a fl'Ol1tul direction, the two hemis
pheros split finally within l'each of the median groove of the flool' 
:1l1d tlle most medial elevation coalesces befol'e the fommen MOl1l'oi 
wiih the nppel' pOl'tion of the medial ",all, rorl'osponding pl'otty 
accul'atoly to tho mal'go paUii medialis intel'l1us. 

From this descl'iption we must conclllde tlmt also th is most medial 
elovatio11 can by no means be intorpretcd as the ('rus opirhiIlicnm 
in HlS' sense. 

The optie thalamns pl'ojerts in the following, sections betwoen the 
middlc and lateral riqgc jnst mentioned. More sharply developed 
than in preceding stages a longitndinal groove on the on ter surface 
of the thalamencephalon (Bnlell::' fastigialis thalami) is 110W visiblo 
dividing tbe pointed crest of thc optir lbalamus fl'om tbe b1'oau 
l)[[,sal mass of this ganglion. 

It is sitllated somewl1:1t higher (han the above menlioned groovc 
,~, whirh for the rest, is now mnch less cJistinct. ). uncJ ~L al'O no longer 
{'Ieal'ly divided. Instead ot' them wc finu a bl'oador gl'oove, which 
tlonbtless mnst be designated as snlcus iVIol11'oi. 

'1.'he hind brain prcsenls no peclllHll'ities. 
Reviewing the whole of the pccllliarities in the c1evelopmcnt of 

the braill of Tarsins that have been noted in the prccecling pages, 
a fn,l'-l'eaching agreement with the development of thc brain of the 
pl'imates is obvious. 'fhe essential diffel'ences are snfficiently exp1n.ined 
hy thc mther prononncecl marl'osmatic charader of the brfiÏJl of 
Tal'sins. Tt is mnch 11101'e difiicult to dete1'1l1ine the relations of the 
Tarsins bmin in thc descending dil'cction. Carnivores and Ungllbles 
(\,\'c ont of t11e qnes{ion. Tlle dcyolopment of tho brain of Chiroptcm 
is llnfol'tul1:1tely toa little known as yet but cel'tain analogies are 
col'tain. Vcry gl'eat is also the (\,greement with thc development of 
the lJl'ain of Roc1ents, onl1' one 111nsl not conside1' the l)1'ai11 of the 
l'ubbit as the lypical representative of the bl'nin of Roc1ents, as is 
often done, As the roden! brain In its turn is not tal' distant in its 
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development Îrom the brain of the Insectivol'es, it is deal' that 
the Tarsills brain shows nnmistaknt)le genetie l'elations with this 
latter also. 

A more detailed account with figmes will be pil blished in t11e 
Handbnch d. Entwicklungsgeschi('hte edited by HJ<JRTWIG, 

Mathematics. - "011 the equation clete7'mining the angles of two 
polyclimensional spaces". By Prof. P. H. SCHOUTJ<1, 

The pl'oblem whieh we wish to solve is the following: 
"In a space SI! with 11. dimensions a rectangnlar system of ('oOl'di

nates 0 (Xl X 2 • • • Xn) has been taken and with respect to this 
system a space Sp passing through 0 has been given by the equations 

.'Cp+i= aJ,i.'Cl + a2,i.'C2 + ... + ap,i tCp ; 

(i = 1, 2, ... , n - p) 

sppposing th is space Sp to have with the space of coordinates 
o (Xl X 2 • ' • Xp) but one point 0 in common, the pangles 
al' a2 ,. • • ap are to be determined between these two p-dimensional 
spaces." 

By means of geometry we should set to work as follows. Suppose 
in the given space Sp a spherical space having 0 as centre and 
tmity as radius and thus fOl'ming in Sp the loens of the points at 
distance unity from 0; if this spherical space pr~jects itself on tbc 
space of coordinate 0 (Xl X2 • • • Xp) as a lluadratic spa('e wiih 
thc halfaxes ah a2,. • • ap, we get 

al = cos (11' a2 = cos (12' ••• , ap = cos al" 

In an almost eqnally simple way the tangenls of the demandcd 
angles are connected analyticaIl," with the ('enü'al radii:-vectorcs of 
an other qlladratic &pace. It' P is an arbitrary point of I~) aud Q 
its pl'oje('tion on the space of coordinate 0 (Xl X 2 • • • ~~I)' thCll 
the angle P 0 Q = Cl is also determined hy thc relation 

Il--P 

Q 
::E (aJ i.'CJ + a2 U/!2 • 

OP' - 0 2 i_l' , 
tn2 

Cl = ---:--::- = -------------
~ OQ~ p 

::E .'C; 2 

i=l 

lf we consider in ~~) thc points P the coordinatcs of whieh are 
bound to thc condition 

n-p 
:2 (aJ,i''Cl + a2,Î''C2 +.,. + ap,i''Cp)2:..-: 1 ....... (1), 
i=l 


