
Anatomy. - "Contrilmtions tiJ t!te lmowle((qe (~f t!te b1'l1in of b01ly 
lisltes." By Prof. K YOW K IJOO, M ukden (Manch ul'ia). (Com­

IlIl1nicaled by DI'. C. U. AHli~ NS KAPPI';HS). 

l Communicated at the meeting of Janual'y 2'/, 1923). 

I. 'I'he TI' . (!U((ctOl'io·optiCll.~. 

NlLS Hou!GR~:N found in Osmel'lI:'; eperianu:,; wit.h the CAJAL-method, 
but abo with methylelle-blue COIOlll'illg, a blllldie whieJI, long befOl'e 

Ihe middle of the telellcephaloll, selmmtes 1'1'0111 the tI'. olfactOl'ius 
Iatemiis, then, f'ollowillg Ihe slllclIS eXlel'lllIS, extelld:,; a:,; fal' at:> the 

opticu s, illto which it elllel's, <llId eall be tmeed (ill the opticus) 
fol' some distance lowltl'ds Ihe eye. He ealled the bllndle 11'. o{faclO1'ius 
lat. 0lltici (op. cit., p. 181:i). With CalliollJIlIUS Iym he fOUlld a 
similal' blllldle, but Iyillg ill Ihe medial olfactol'y Imet (I.c., p. 188, 
All mel'k uIIg). 

This diseovel'y should be cOllsidel'ed most l·emal'kable. Being able 
10 lest alld eOllfil'l1l Ihe laUel' case (Ihe fil)l'et:> in the 11'. olfactorius 
meel.) with \':tt'ious Teleosts abo bJ \V'J<:IGERT-preparations, I will 

deset'ibe it het'e mOl'e fully. 
Wilh Ihe WF.IGRRT-eolout'ing these fibt'es, eOllnecling Ihe tI'. olfaclo­

I'ius with the tI'. opticus, seem faidy coarse; they are neal'ly always 
s('attel'ed alld mixed oilly wilh . Ihe 11'. olfaetorius medialis, nevel' with 
11'. olfaetot'ius lalemlis. 111 Ihe bony fishes, whieh I examined the)' 
rUil always Ihe same way . As Ihese I'elaliolls are Ihe 1II0St distincl 

ill Ammodytes tohianu s, I lake this fish as example. 
Wilh Ihis fish Ihe 11'. olfaetol'iu s med. cOllsists of two sorls of 

medullal'Y fibl'es, . a thin olie alld a mllch eoal'sel' one. The fibl'es 
divide into tlll'ee parts 

The pars do I'sa lis i:,; Ihat part of Ihe 11'. olfaclorius med. that 
011 a quite frontal levellul'ns lowal'ds dorsal. lt consists fol' Ihe gl'ealel' 
pal'l of thill fihl'es Ihat radiaLe ill dOl'so-lateml direction anti disappear 

mlhet' SOOIl , alI'eady on the level of ('ommiSSlll'a anlel'iol'. A few 

eoal'se lihl'es, lIowevel', also belollgillg to Illis pOl'lioll, !'Un fUl'thel' 
(~aud;td, al ways followi lig lat.emlly Ihe 11'. ol facto-lly pothalamicul:> 
med., hut sll'ollgly ('olltm:; ting witlt these by theil' eoarselieSR. They 
eallllot be Imced accllmtely fl'om the plaee where they medially 
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pass the fibl'ae ansulalae of B~;LT,ONC(, caudo-ventmlly descending hy 
and by wilh the accompanying Il'aclus olf,-hypothal. med, 

These fibl'efj fOl'm Ihe d01'.~al gl'OUp of the eoarse olfactory ti bres, 
The paN! intermedia of the It', olfact. med, consists half of the 

thinnel', and half of Ihe coal'sel' tibl'es, The til'st form a small 
bUIldie and CI'OSS ill the commissum antel'iol' (the so-called comm. 
intel'bulbaris), 

The pm's vel1t/'a~is is fOl'lned by coat'se ti bres exclusi vely. They at 
th'st join to a bund Ie, but gl'ad ually I hey sepamte into sevel'al small 
bundIes, These, toget.hel' wilh the tibl'es from the pars intermedia 
form the ventmL gl'OU p of I he coarse ol factory ti bres, The bUlld les 
soon al'l'ange ill regul a l' ordel' dOl'so- veil I mlly in I he pmelhalam us, 
thereny dorsally touching Ihe 11', olfaclo-hypothalamicus med" ven­
trally the tI', opticus, into which they a re takelI uV gmdually (lig, 1). 
A few fibl'es that al'e ill all exceprional dOl'sal position, enter' into 
the ju s!' I'i sing commissul'a millor, 

Telencephalon 

Ventr. grollp 
of the fibres 

in qlles tion. 

Br. {ecU ant. 

geniclllatlllll 
lat. 

Epiphysis 

Parencephalon 
Tr, ol/'- hypoth. med, Wit/I fhe dors. 

grollp of fhe fibres in qllestioll. 

Tr. strio­
thai. 

__ - Br. tecU 
ant. 

gen i cllla­
tUIll la t. 

Nllcl. 
praeopt. 

pars 
magnoce/l. 

~'ig , 1. Ammodytus tobianus. 

(preparation of the Central lnstitute fol' 8rain ' l'escarch, Amsterdam). 

With otheJ' bony ti shes the comse of I hese COal'se ol factory fibl'es 
is nearly the same. Only t.he relat.ion to the commisslll'a minor (and 
to the fasciculus mediali s 11. optici) does not always exist, tllis heing 
most distinct, besides in Ammodytes, with Rhomou s, Hippocampus 
alld Morone, 

I have been able to find these fibl'es with Catostomi, Pel'cesoces, 
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ACfillthoptel'y gii find Pleclognathi, hut not with Malacoptel'ygii , Os la ­

,'iophysi, Symbl'allchii alld Haplomi, They pl'Obably are neilher 10 

be found with Anacanlhini ;tnd Pediculati (at least not medullaled), 

The quantily of Ihe fibl'e:-; varie:-; accol'ding (0 Ihe kind of fi s he~;, 

It oftell is :';0 :,; mü ll thüt the libres eall be eas tly counted. In ally 

case Ihe fi bres are genemlly not vel',}' nu mel'ou s . The vent1'aL group 

is a lway s superior in numbel' to Ihe dorsal, which I even cannot 

find in Solea a nd Cottus, 

With Cal1ionymus lyra, Ihe \'er)' bon)' fi s h that HOJ.lIIGREN examined, 

the ma tte I' is somewhat different . 

Illasfal' as il lIIay he jurlged b.v WEIGERT-PAL series these fi shes 

tihow 110 11'. olfnetol'ius lat. The 11'. olfactOl'ius med. is fairly coarse 

a.neI i:,; found a:-; u:';llül on I he meel io- ven I I'al side of the fron tal half 

of Ihe bmill. Caudally il SOOII descends a little venlrally alreadj' 

befo1'e the level of I he COtrlmiSSlII'a millol', and comes in touch witll 

Ihe opticus libl'es alld es pe('i a lly wit,h tho:,;e tha t al'l'ive here fl'om 

lfi lel'a l. I thillk it fn,irly pl'obllhle that filH'es lll'e bei lig exchanged 

bet ween t heHe I wo t !"acis, t hal is 10 :-;üJ I hat tr. olfactorius gi ves 

away a pl1l'l of its fihl'e s 10 the tI'. opticus, but in exchange receives 

more fibres fl'om the la tte1' Il'aet during il s descension (see below) 

alld so beeomes vi sihly eoal'sel'. Tlle fibrè tract now run s medially 

along the don;al oplicus l'OOt in 11 ventral dil'ection . 1) More fl'ontal 

a. sma ll pa l't of the tI' . olt'Ret.ol'iu:,; is sepamted fl'om the chief bundie 

on the ti pOI whel'e t.hi s tmel begins to deseend in ordel' to eome 

inlo louch wilh th e 11' . opticll:-;, Thi s sepal'aled little bundie l:UllS 

independelltly in the prae limlalllll s also ventl'ad, about in the middle 

of t,he innel' alld ou lel' tiul't'al'tJ of :,;ame, and finally jointi again the 

p1'incipal bUIIdie. Z) 

W heil I he th lIti fOl'llled o l fneto-optir bUlld Ie Ir a s a t last left Ihe 

tr . opticus, il l' lUlS lal eml, viz. uetweell lire tI'. slrio-tha lamicll s med. 

alld tlre lIuCI. LlPlteriol' Ilmlnmi r 1). MOl'e caudally it wedges uetweell 

the 11 lIel. pmel'o l lIlId Uti r 3) alld tlre 11', tu bel'o-dorsal is of GOLDST~;IN. 

A little way baek lIerve eells begill to a ppea l' ill the bllndle a lld 

lina lly take lip the a ren of the bUIIdie lIea rly enlil'ely. Tlri s nUelelli:i 

lakes its pl èl.Ce quile s upel'ficia,lly of lire la teml sul'face of Ihe hy[lo­

tlmlamlls, e lose above the lobu s illferiol' (see fig. 87 of HOLMGREN ':-; 

I ) The form alion of lhe very exlensive teclum plale and accordingly the topo­
graphy of lhe oplicus rools are in Ihis bony fish different fl'om olhers. 

') So with Callionymus nearly all medullary olfactory fibl'es seem 10 run as lar 
as into the praethalamus. 

S) I have 1101 yel sllcceeded in idenlifying lhese nuclei free from objeclion wilh 
this fish, 

5* 
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wOl'k, showillg the lIucleus ill quesl,ion, medialof "11', olf, tert.. ~elll,"). 
The cells of Ihis nurleus al'e small. 

Fl'om this nucleus pl'oceeds a new {Uwe tmct, running" in a cUl've 
in the tOI'lI~ ~emicil'culal'ü;, pamllel 10 and inwRl'd of the tI'. isthmo­
teclalis mihi (see oelow) , )'el it seems 10 end in the 100'US ilself, 
ThaI besides Ihis, fibl'es should come fl'om Ihe said tl'acl in t.he pal,h 

of Ihe Ir. teclo-bulbal'is Ol' 11'. lecto-isthmicmi into Ihe lectum, as 
HOLI\1GllEN seems 10 pl'eSllme, is impl'Obable to me I), 

As to Ihe ol'igin and the end of lIIy eoal'se olfactol'y fibl'es, I 
am qllite unable yet 1.0 say an)'thing defin'ile. That fl'ontall)' t.hey 
al'e conneet.ed with Ihe bulbus olfaclOl'ius is undoubledly SUI'e, but 
their caudal deslination I'emains quile uncel'tain. HOI.MGRJr.N seems 

to hold Ihe opinion Ihal his tI', olfactol'ius lat. optici l'unSCenlL'ifugally 
in Ihe opticus (I.c., p. 188). I myself am more illclilled to believe 
I hat Ihe ti bres of I he /!entral gl'Ou p lend Ih I'ough I he pal h of lire 
eommissum t.l'ansvel'sa lowal'lb Ihe teclulll Ol', less pl'obable, 10waL'ds 

.rhe nucl. pntel'otllndlls of Ihe olhel' si de, t.lre spot whel'e they penell'at.e 
inlo Ihe oplicus root jusl (~ol'l'esponJing wit.h the most fl'onlal level 

of Ihis COlrlmissul'e, Thi~. howevel', is a Illel'e sUpposilion. 
1I is harder slill 10 say Itnylhing of' Ihe dOl'sa/ gl'oup of m)' lihl'es. 
Coneel'll i ng t.he cu riolIs ol fado-optie bu nd Ie in Callionym us, it can 

only be said lhal Ihe pa!'1 of 11'. olfactol'Ïus med., Ihat enlel's fl'ontally 

inlo Ihe opJicus, eOl'l'espondi'i faid,)' cel'lainly wilh the ventml gl'Ollp 
of my fibl'es. Bul about Ihe olhel' parI of Ihe II'acl, the associaling 
opticu~ fibl'es, lhe peculinl' lIucleus and Ihe bundie ol'iginating fl'om 
it, 1 cannol give an opinion, a:,; - lil! 1I0W - I have nol seen anylhing 
si m ilal' w i I h the olhel' bony nshes, 

Summal'iziJlg we lind in the ontin of Ihe Teleost:,; a l'emal'kable 

fibl'e syRlem, eonllecting I,he ti' . olfaclol'ius wit.h t.he 11'. oplicus, 
consisling in the more pl'imiti"e fOl'ms (Osmeru:,; eperlanus) of thin 
libre:,; (Ihal can only be expo~ed hy the irnpl'égnation melhod) 
,'ullfling in Ihe 11'. olfaclol'illH lat., whel'eas in the more highly 
ol'ganised fonus il hmi eoal'se, lIIedu 11 al')' fibl'es as components and 
i:,; mixed belween lire fibl'e:,; of Ihe 11'. olfaclol'iut' med. AI the pl'esenl 

I mut't be ('Olltent wilh eonfil'llling' HOI.MGR~;N'S linding, leavillg lire 
al'it·;j ng q ue~tions 10 later i 11 ,·et'l.igal iOlls. 

11. 1'he 1'1'. tecto-r)1'(leJ'oiltlldus. 

Ihink I have discovel'ed in the bl'aill of bony fbhes a medul-

1) HOLMGREN, namely in fig. X7 of his \Vork, has indicated this newly fOl'ming 
fibl'e tract as "Ir. olfacto-tectalis et semicircularis", without fl1\'lhel' l'eferring to it 
in the tex!. 
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lar,)' libre traet, 1101 .ret desCI'ibed as fnr ati I klIOW, whieh probably 
(\Ollneclti Ihe teetllm wilh Ihe lIueleuij pl'ael'Ollllldus, This tl'act a.ppears 
ill t.I'alitiVerSe ijectiolls 011 Ihe level whel'e Ihe faticieu.luti medialis 
tien' i optici, ijW i lIgi lig nel'oss the 11', si )'io-thalnmiells, joi liS I he lateral 
oplicuti l'OOt. It Ihere nIJpen)'s ati a bUIIdie, I'u lillillg dOl'so-velllrally, 
llIediall)' alollg Ihe dOl'tial opticuti 1'00t. DOl'sally il lies ill tiepal'ate 
bund les betweell I he .i usl-melll iOlled opl ieus 1'001 ltJld IllOse fibres 
that hranch off (more fl'ollially) fl'ollJ Ihe ti', opticus, I'UII dorsad in 
Ihe post-habert ulal' I'egioll alld Ii nally laleml i 1110 the deep medullm'J 
InyeJ' leelu m. FI'O'm these ti bres (pJ'obably cOl'l'esponding 10 t.he 
fibrae tectaleti 1I . oplici of KltAUS~;) Ihe trad is di slinguished bJ 
Ihe smaller ealibel' of its fibres alld ils sleeper eo llJ'tie , Somewhat 
I1IOl'e eaudally il bellds ill n lalent! direelion nlld ellterti abo into 
I he deep med llilary layer of I he teel Ulll. 

Ventl'ally it cl'Osses wilh Ihe t'tlijc ieuills med. Il, optici directly 
medially 10 the pmeleclal nueleus, thell I'uns lalemlly down fl'OIll 
tILt' Ir. strio-thalamiells, 10 fi lIall} joi Il I he fibl'es of the COlli m issllra 
IJ'allsven;a (see fig, 2). 

Oflell, however, it does 1101 rUil laterally to the IJ'. strio-thnlamiells 
but rnedially, logel hel' with I he fatil'ieulus llIed, IJ. opt.iei lowal'ds 
medioveIltral, cOllsequelllly 111 Ihiti elttie delutiive of a COllllllitisura 
millor in Ihe sellse ot' AHIËNS KAPPI!:HS (one-sided iJl n. specilll611 of 

Tr . 
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(preparaLion of lhe Central lnsLilule for Brain-researclt, Amsterdam). 
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Gatitel'Osteus (see fig. 3), double-ftided in a specimen each of Belone 
alld Exoeoetes). However, I want to con::;ideJ' this COUl'se as abel'l'ating, 
fOl' in anothel' ::;pecünen of Gastel'osteu::; and al so of Exocoetus it 
runs laterally to the 11' . strio-thalamicus, a s with the other Teleosts. 

Fibrae lec /. 
Il.opl . 

Tr. tecto-praerol. milti for ­
millg a part of Ihe Co m 111. 

H ERRICK 

N u. e I. /,yae rof. 

C01l1111. HERRICK 

Fig, 3. Gaslerosteus aculeatus, 

(Pl'eparation of the Centra I lnstitute for Brain research, Amsterdam), 

Ventrally it mixes, a s mentioned , among the tibl'es of the com­
missura trall svel'sa, in two wa,}'::;, One Lime it I'UII S nearly horizont­
ally towal'd s medial a::; the mo::; l caudal pal'l of th is commissuJ'e, 
dose to the ventral pel'iphery of the midbmin, Here it soon callilot 
be tmeed any fUl'ther among the commissure fibre::;. fet it seems 
plausible to me that here it crosses Ihe medial line. Thi s I filld 
with Tl'U tta , Sy"gnathus? 1)" Amlllodytes? 1), lVIugil, Ophiocephalus, 
lVIorone, Osphl'emellus, PleurOllectes platessa? 1), Rhombu s, Hippo­
glossus ? '), Solea?) 1), Cycloptel'U8, Agonus? 1), Tl'Itchinus and Tetl'odon, 

Anolher time it fOl'm s the most dorsal pal't of the commiss ul'a 
transversa and crosses direclly under the ventl'icle. I was able to 
aseertain Ihi s course, besides in Ihe eases where it is delusive of 
the commissul'a minor (Gastel'osteus, Relone and Exocoetus), with 

I) The question·mal'ks denote that with these Teleosts I do not find the matter 
quite cleal'. 
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Clupea ? ' ) and Pleuronecles limanda. Also with Gadidae this h'act 

Cttll eai;ily be traeed fl'om Ihe subvellll'Ïclllal' el'ossing as far a~ the 

deep lIIedullary layel' of Ihe tectum, 
FIlANZ has el't'oneously indicated Ihis blllldie in Gadu:,;, in fig. 6 

of his wOl'k, as "fib..ae tect. 11 . opt." Tlte cOl'I'eetness of lIIy observ. 
ation, howevel', ean be te~ted not only in Oadm; ilself, but very 

easily ill Lota alld Motella. In lig. 24 of the same work FHANZ has 

called the same tmct coneetly "aseending deeuss. transvel'sa" (the 

uppel' lille of his reference, al the bottom, left hand). 

A Ithough I he exact wa'y of ol'Ïgin and tel'rnination of this bllndle 

is 1101 )'el ('Iear 10 llIe, I should like 10 call it provisionallJ tI'. 

tecttJ'/)1'(l8I'otulldIlS alld i 11 trod uce i I uIIdei' this name. 

111 . 1'1'. istlw/.O-pmetectalis. 

FIl ANZ dest'l'i bes I he ('ourse of h is tI'. isth1llo,o/>lic1ls as I'ollows (op. 
eit., p. 4'14): "a lract which, logether wilh Ihe oplicus, fit'sl appears 

ventmlly 10 Ihe midbl'aill 1'001', aseellds 011 Ihe inside of the lIIidl)l'aili 

l'Oof, rea('hes I he IOI'us sem ici rc ularis alltl here ('Ul'ves I'olilld 10 I he 

gang'lion isl hllli - here oftell dillicull 10 dislillguish from tbe fibl'es 

of I he eom UI issu I'a tmllsvel'sa. I t lila,)" be possi bie t.hat"pal'l or I he 

ti lwes re 111 ai 11:'; all'eady i 11 rlle lol'u s se 111 iei t'(~ullll'is." 

He 1'111'1 hel' is of opi 11 iOIl, SII JlPol'led bJ expel'imell I i; (011 wh ieh 
lishes ?) I hal I he ti bl'e I met luises IIl1dou bted IJ 1'1'0111 ('eIIs of I he 

gallglioll islhmi ano semb il!-l lIelll'iles cellll'ifllgally illio the eye 

(I.e., p. 415). 
My illvestigatioll COlltil'lllS Ihe jll'esellce of sllch a hlilldie mul ils 

ealldal \'0Ilr8e , as deserihed hy FHANZ. 1 0111)' wallt. 10 I'emal'k Ihal 

I ('oltld 1I0t tilld Ihis hlllldic wilh all hOlly tishes. A few fishes. 

silch as Salmollids, Sill.ll'oids, Misglll'lIl1 S, SJ 111 hl'a1l('hidae, Esox, Ammo­

dJ les ? ' ), Gad idae, 1.oph i \lS ? \) allel Tetl'odoll tidae ? ') seem 1101 10 

possess such a fibl'e trad. 

lts flll·ther fl'onlal (,Ollrse, however, is 1I0t. as sllpposed by FI{ANZ, 

blll diffel'ellt aecol'dillg 10 Ihe Teleosls exarnined. 

FRANZ seems 10 be rigbt, ill so fal' as the bundie, aflel' ils eharaetel'­

isl i(' elll've i n I he tor\lS selll it'i l'cnlal'is, gal hers i ts ti lwes al the 

Inlel'al basal l'idge of Ihe midbmill, Ihell h'y bnnrlles elIteI'S inlo 
I.be laleml opticus root alltl disappeal's fl'om examillalioll lIndel' Ihe 

fibl'es of the latlel', as is the case with Megalops (with all) '), Gaslel'o-

I) The questioll·marks indicate here that the maller concerned is not quite clear 
in these fishps. 

2) The brackets rerer to the quautity of fibres, entering into tbe opticus root. 



steids (few) ' ), Scombresocids (part) 0), Mugil (the gl'eater part.) "), 

Ophiocephalns (fhe greater par t) "), MOl'one (greatel' pari) "), Os ph 1'0-

melll.lS (part) ' ), Cottids ? 1), Cycloptel'us ?) 1), AgOllUS ?) 1) alld Trachillus 

(with the smaller part of the tibl'e!!) "). 

On the othel' hand Ihel'e are bony fishes ill whieh the bllndle ill 

qlleslioll call be dislillctly followed as fal' as Ihe frolltal tectum 
sectioll, as Clupen, Cypl,itlidae, Syngnalhidae, Os phl'omenus, Pleuro­

nectidae (Solea excepted ) and Callionylllus. I tlterefore will give here 

a minute descriptioll of the course of Ihis tibre tmct in some 

specimens of fishes . 

Just with Pleul'OlI edes, whel'e FHAt\Z believed 10 have his tI'. isthmo­

opticus fnlly established, we can cleady prove thai the bundie in 
q ueslion ac tually ell ters fl'on tally iu to the teet um, iJl I he most su pel'­
ti(~ ial medullal'Y libre layer of it. The small bUJldle::; namely gat her 

on the laterul snrface of the midbrain to a rouJldish bundie that 

prot.rndes illto the optic venlricle and thell takes a wholly sagittal 
conrse. (see fig . 6 of Hippog·lossoides) . A I lit's t ij, rUIIs ventrally 10 

the bundies of tI' . tecto-bulbaris and directly dOl'sal of the ventml 

point of the tec tum plate . So me way 1II0l'e frontal it takes the share 
of a cnrved . medullal'Y plate alld encil'cles about half of the nucl. 

pl'aetectalis ' 1'1'0111 the later'al side. DUI'ing this course its position 

cOl'l'espond ::; to the bottom of the tec tal hll'l'oW charactel'Ïstic of thi s 

ti ::; h and, s ituated caudally deep inside, it frontally more and more 
approaches the oute r s urface ; at last. quite fl'ollial on the level of 
the genic ulatum, it come::; c lose under Ihe Illolec ulal' luyer 3) of the 

t~ctum . Till there it ne\'el' tou c hes the opticus root. Now part .01' 

the bundie mdiales caudo-Iatemlly of th e geniculatum , towal'ds medio­

don;al into lh e dOl'sal part of the tec tum ' ), whereas the olhel' part 
!'UIIS furthel' fronlad and ti 1Iltily enters latel'o-vell trally in to COII­

nec tion with the ve ntral part 4) of t,he tactulll, which extends a little 
fUI·th e r· fl'Ollt a d tha n the dOl'sal olie. AI tbi s radiation of the bundie 

I could quite eleady d is tingui sh it ::; slllall hundies from those of the 

hmchium lec ti ( KAPP~: HS) a lld Ihe opti c I'oot, a lld prove that the most 

s upel'licial lIalTOW layel' of the so-ealled opticus fibre layer of the 

tectum eOll si::; ts of the little bUlldi es of the libre trRct ill question 

<tnd the llext mu c h broader lay er of medull a l'Y libl'es (of the opticus 

1) See note 1 p. 71. 
2) See note 2 p. 71 
3) Tbis designation has its explanation in the auovt>-mentioued treatise .On the 

torus longitudinalis etc. '" 
~) The fronlal pari of the tectum plate is divided ·into two parts by the arOl'e­

mentioned furrow. 
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libl'e layel'), sepal'at.ed fl'om the liI'st· by a strand of gl'ey substance , 

consi~ts of tbe small bundies of the brachium tecti and Ihe tI', opticus 

(see fig. 4),. 

Also wilh Clupea, examilled likewise by FIlANZ alld dl'awlI by 

him ill lig. 9 of his tl'eati~e, I COllid tl'aee the fibre tmet as olie Ol' 

two eourselibred bundies above t1.lId partly thl'ough Ibe laleml opticus 

root, laleralof the pl'aeteetal lIucleus nnd Ihe geniculatum, as fal' as 

in the uppel' filwe laYeJ' of the most fl'ontal tectum (tig. 5). 

Wilh the Cypl'illidae its coul'se is aboul the same a~ with Clupea. 

The small bundies galhel' rnedio-dorsally to the latel'al 1'001 iJl one 

Ol' two bundies, thell I'un frontad, at. first betweell tlle lIuCI. pl'ae­

leclalis and Ihe Iatemiopticus I'oot, thell bet ween the IIUCI. alltel'iol' 

thalullIi aml the gallglioll geni~ulatum. Here a pnd of the fibres 

bl'allches otf illto the teclum, but lhe remaindel' rUIlS, dorsally 1011te 

geniculatum, fUl'thel' fl'ont.ad, theJl tums medio-dorsad twd finally 

also renches Ihe tectulll. 

Hy the waJ I Wàllt 10 'I'emal'k I.hat with these Teleosts (Pleul'o­

lIectids, Clupea and Cyprinids) the blllldie in que~lioll is accompallied 

ill its elltire fl'olltal eOlll'se by the tI', gelliculo-rllyeleneephaliclls of 

HOJ.MGrU<:N. The Iwo bundies, howevel', cart easily be distinguished, 
Ihe fibres of lhe fi l'S I bundIe beilIg fat' coal'sel' than tltose of the 

latlel'. 

With Osphromellus the bUIIdie shows a peculial'ity. Part of ils 

fibres 611 tel', us melllioned above, alr'eady caudally illto the laleml 

opticlls 1'001. Hel'e again I expeeled 10 be able 10 tmce the small 

buirdles t.hl'ough Ille eomplex ot the opticus filn'es right illto Ibe 

uppel' libl'e laJer of the leeturn . The otbel' part, howevel', turlls in 

the :-;u bepemly mal layel' g'rad ually med io·dor:-;ad, above the eOIllIll. 

horizontali:-: libre group 1), and finally enten; illlo the libre :-;yslem 

of the mo:-;t medio·fl'ontal tectum part. 

Thel'efore I arn fllily convillced thaI. there is 110 douht bul t.he 

bundie ill que:-;tion, that i:-; 10 :-;ay wha!. FltANZ calls 11'. i:-;tIIlIlO'Oplicus, 

does 1I0t run · ill tbe OptiCll::; to Ihe e.l'e, as FRANZ pl'e::;ullle~, but to 

Ihe f'I'Olllal tectum, and the\'e becomes pal't of the optieu:-; fibre Jaye\'. 

Abo in Ihose cases whel'e tlte libres concel'l\ed ente\' al ready caudal 

illto the laleml opticu~ 1'001., il rnay be astillmed that we have the 

same ::;Iate of affail's as I have been able 10 prove in Osphrolllenu~. 

111 Ihe followillg I shall call the bundie provisionally tT. is/luno­
teeta/is, although Ihe direction of it:-; course (a::;eending or descellding) 

is not have pl'oved yet. 

I) Complex of commissUl'a horizonlalis and tI', tecto·cerebellaris (cf. fig, 5), 



This tI', ist/l1lto-tectalis mihi was tracedalr'eady fairly minutely 
by MA YSKR, the shal'p observer. He ca lied it "t,he outer (back) layel' 
of the stratum zonale" of the torm; ::;emicil'(~u lari ::; j but made i,1 
ol'iginate fl'ontal in the COl'pU S gellieulatulII externllm (nue l. pme­
tectali::; of the authors) and terminate caudally uetweell "lIlunel'OUS 
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small lIene cell s chiefly ïn the candal a nd upper part of the tOI'U S" 
(op . cit., p. 342- 343 and 348), without yet ha ving applied to the 
latter' a special name (gallg'lioll ist.hmi ). 

Ilori::f)II I,,!is 

fi" n' grout> 

mo/ec. /ayer 

Tr . is/mo-teel. mihi 

I Tr. ttell ic lllo -myc/ellceoh. H OL MGR EN . 

COII/II/. IrOIlS1'. 

T r. Ih ,, /oll/ f) -Iob. 

Fig. 5. Clupea harengus. 

(Preparation of the Central Institute for 8rain research, Amsterdam .) 

Aftel' MAYS(o;R no autlrol's Irad oecllpied Ihemselves, as fat' RS I 
klIOW, with thi s intel'esling libt'e bundie, till FRANZ di scovered it 
again. 

Tlrrougll tlr e l'esult of this investigat jon the l'elation between the 
tectu m optielllIl allu the gangl iou istlr mi w i tIJ Teleosts gels closel', 
Tile counee/ion is fwofold, one tilll e Ihrough tlre tI'. tecto-i sth­
rn ieus of FIt,\NZ, /lnot hel' t i me Ih rough the tI'. isthrno-tectali s of 
myself, auu we lIlay pl'esume that the IÎI'st leads tectofugal, the 
lattel' tectopelal. 

A Illrough lVI A YS I'~ ll 'S opin iOIl tlr a l the bund Ie i 11 q uestion origillates 
fr'om the corpus geniculat.um eXfel'nlllIl s. I. (i.e. fl'om nucl. pl'ae­
teetali s of the ttuthol's) canllOl be eonfil'llJcd by me as 10 fhe Cypri­
noids (s. above), yet I saw ill a specimen of Exocoetll s a small part 
of the libreti of my tI'. istlJmo-tedalis end ilJ the nuc!. jlmetectalis, 
the othel' largel' pa rt rUllning further frontad past th is nucleus. The 
I:;Ltllle I have been able to find with Cyclopterus, Tl'achinus, with 
tiome donbt also with the Gasterosteids, Syngna thidae, Belone and 
Solea. As just Oll the spot where these tibres should enter and end 
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111 the nucl. praetectali s, lile bracllium tecti, whose fibres are as 
coal'~e as the ot lier::;, leave::; this nllcleus, it is qllile possihle that a 

mi~interpl'etatioll call ttl'be, All tlle ::;ame I call maint,ain this point 
as heing quite certain, at. least with Exocoetu::;. Whell this is llie 

ca::;e, the::;e fibl'es corl'e~ pollrl with ' those of CA'I'OIS fl'om tlle nuc!. 
pmetecralis, of which lIe wl'ites: "Les aull'es (libres) 1) de~cendent 
pl'e::;que vel'ticalement de la pal'tie infél'ielll'e du 1I0yRu pl'électal, tie 
recoUl'bell1 en::;uite ell <tl'l'ièl'e et ::;e dirigent veni la I'égion basale 
du mé::;ellcéphale" (op, ('it., p, 97), But wIlelI he ::;uppo~es "qn'elles 

doivent sel'\'il' à étnblil' de::; rOllllexioll::i elltl'e Ie thalamu s et la moelie 
spinale" (l.c " p. 97- 98), this I'emnins a mere supposition, fol' 

accol'ding 10 1I1J' illve::; tigations we eall ::;ay fOl' cel'tuin that they al'e 
conJlected wit.h in the ganglioll i ~ tllllli and con sequently fOl'lll a tI', 

isthmo-pmetecta lis, 2) (Ol' lJ1'rtetecto-isthrnicus), 

I V. Pa1'S J)I'aetectalis Comm. 7iOSltJ1'io/'is. 

The ('omponellt pal't. of t.he so·called "st/'atttllt zunale" of Ihe torus 
::;emicil'culal'i::;, (fol' conveniellce' ::;ake I hel'e u::;e this long abandoned 
nomenclatul'e) is nol at all exhausted witll the above ti'. itithmo­

tecta.li ti mihi alld the cOlllmis::;lIra tl'itllsvel'tia. Wilh most bony lishes 
there is namely a libl'e eonllectioll bet ween this stl'atum <tlld Ihe 

commi::;sllm posteriol', One bUIIdie fl'om about the middle of Ihis 
commissure l'uns latel'o-velltrally ,tnd at Ihe tiame time fl'oulad, 
joills Ihe ti'. i::;thmo-teclalis in Ihe most caudal level of Ihe Jlucl. 
pn1.etectalis (fig. 6) 01', if Ihi ti is missing, dil'ectly Ihe eommistiunt 
Imnsvel'sa <tnd then joill ::; ill lhe chamctel'islic cUl'ved course of the 
IOl'us semicil'clIlal'i::;. '1'0 Ihe fil'st categol'y, whel'e thel'e is a 1.1', itilhmo­
tectal is, belollg I he Gatitel'osleids, Belollp., M ugi I, Oph iocephal us, 
MOl'OlIe, Otiph 1'0lJlen liS, Pleuroneetids, Gobius, Cotlus, Cycloplel'us, 
Agonll::;, T.'achillll s alld Calliollymus, 10 lhe Jatter, whel'e Ihe tI'. 
islhmo-Iedali::; i::; 1I0t pl'e::;ellt, belong Symbntnchidae?, Etiox. Amlllo­
dytes, Gadid::;, Solea, Lophins alld Tetl'Odolltidae. The fibres of the 
Jattel' bllndle are thillller thall thnse of tlle tI'. i l-i thmo-tect.aJis. 011 
Ihe othel' hand thel'e nl'e fi she::; Ilmt have 110 ~ueh COllllectioll, e,g, 

Megalops ?, Clu pen, Cy pl'iIlOidt', Sy IIgllat.hidae, Exocoetus alld Zoarces p, 
This bundie diff'el'is fl'orn tlle olhel' componellt::; of Ihe commissUl'u 

posleriol' by it::; fhlel' libl'es and mo::;lly also hy its cornpactnesti. As 
10 its position it is abOllt ill the Illiddle of the cOllImissure, ill tiagittaJ 

I) Brackeled by myself, 
2) Cf, also HOLMGREN'S dl'awings of Cal1ionymlls: fig. 87, 88 anti 89: Tr, isl.· 

praet. 
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a:~ weil as iJl dOl'so-ventl'al dil'ection, 111 WEI<H;RT-pl'eparations it 
oftell has a greyi:;h coloul', which makes me :,;u ppose t.hat it cOII~iStl; 
of medull a I')' a:; weil a:,; ulllIledul\a ted fibl'e ::; . 

Horizol/lalis libre group Lam. ('0111111, leeti 

NI/d. corl. FRITSCH 

TI'. isllimo- ~"""""!--.f-~:-:""~":"'-:: 
11'('/, lIIihi 

TI'. paroll-hllll!. FRANZ 

Torus long. 

th;n libres I"ollllll,posl . 
coarsl'jibn's î 

COlli 111. liori::, 
MI----'lriTo--'-->----Nl-T-- (pars in}) 

I\' IIcl. rol. 

Fig. 6. Hippoglossoides plalessoides. 
(Prepal'ation of Pror. RÖTHIO'S Co ll ection, Berlin.) . 

ARI}:NS KAPP~RS in hi :; wOI'k 011 Ganoid:; (op. cit., p. 475) lms 
expl'e:;sed tbe ::;uppositioll th a I the middle part of the commi:;sul'a 
pO:; lel'iol' paLtly entel's in 10 aCOlIlIeet iOJl wij h t he gen ieu lat 1I1l1 (i .e. 
"he nuel. pl'aet-ectali :,; of the HlltlIOl'S), pal'tlJ passes o\'el' thi :; lIucleu s, 
belld:,; baekwltl'd:; and ends in the tegmental I'egion, ju:; t undel' the 
tOI'U ::; semicil'eulal'i :; . Abo in his tl'eat i::;e on the brain of Chimael'a 
(p. 158) and of late ill hi ::; manua l (p. 818) he cOllsidel's it as highly 
pl'obab le that thi s "latel'al pa d" of the commi:;sul'a posteriol' ol'iginates 
iu the genieula tulll (i,e. in the llllei. pl'aeteet~lis) of Ihe one side 
and extends eaudad on the othel' side (extremely eleal' with Pleul'o­
neetidae, as he emphasizes), 

HOLMGREN ealls the l'elati"e part of Ihe eommi:;sura postel'ior aftel' 
EDINm:R eommisslll'a praeleclall:;, but is also -of opillion that it i:; 
"not excluded that pl'aetectali:; fibres, thaI were tmeed lil\ iJl the 
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commiHSUl'a postel'io!', may go on tlle olhel' :;ide to all othel' final 

:;taliOIl than ill the lIucleus pmetectalis" (op. cit., p . 262). 
111 my opinion one of the two fOl'lnation s is 10 be considel'ed as 

tlle calldal destinalion of thi:; bUIIdie, viz. Lhe torus :;emi('ircularis 

Ol' Ihe gallglion isthmi, Ihe fir:;1 with greater pI'obability than tlle 

lattel'. Abollt its fl'ontal extremity I cannot expl'es~ all opinioll fol' 
I 

the pl'esent, although Ihe nuc\. pl'aelectali:; of the other :;ide :;eems 

to be Ille most. pl'obable. In anJ catie fLlI't.hel' invetitigatiollti on Ihis 

point al'e most desirabie. 

It is dillicult Jet to tiay anythillg aboLlt Ille I'elalioll of tlle bundie 
co 11 cel'lled , to Ihe commissul'a pJ'aetectalis (O l' pal's pl'aetectalis of 

the cornrnis:;lll'a postel'iol') of EOINGICR. However, I have heen ab Ie 

to ti ta te with a tipecimell of Leuciscu s nll,ilis thaI. alLhough with 110 

othel' of the Cypl'illoids which I examilled, [ could pl'o\'e a well­

mal'l<ed tibl'e cOllllection bet ween the commissul'a pos tel'iol' and the 

tI'. isth rno-Iectal is rn ih i Ol' even the ":;t ral u m zOllale" of the toru s 

~ernicil'cLllari~, wilh Ihe said fi :;h thel'e exi:;ted a weil cllaraclel'ized, 

closed commi:;s unt bundie belweell the lIuclei pl'l:telect.ales of both 

tii de:;. 
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