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The association fibers of the visual projection area have been frequently described but until recently there has 
been no agreement on ~@ere these pathways terminate. The idea put forward long ago of the existence of numerous 
association connections of the occipital region (including long connections leading to the frontal 'lo5es), but many 
investigators deny the existence of well-developed association pathways, For examp!e,  from studies on cats, Poliak 
[10] has observed that the longest associative connections of the visual cortex terminate in the posterior and middle 
portic~as of the octosylvian gyrus, Le Gros Clark [9] studying these connections in monkeys came to the conclusion 
that the main mass of  associative pathways of Area 17 do not extend outside it, and that the longest of them can ex- 
tend no further than adjacent Area 18. 

In the experiments ofBonin, Garol and McCulloch [8] the asgoeiation fibers of  the visual cortex were studied 
b y  neuronography; dLfferent parts of this region were stimulated with a solution of strychnine and the potentials de- 
veloping in response to this stimulation were recorded. The resuks obtained led the author to conclude that  there 
were no long association fibers of the visual cortex. 

The existence of long association fibers connecting variou~ lobes of the vertebral cortex in higher mammals 
has been denied also by B. M. K!osovskii [4]. However, according to E. G. Shkol'n,~k-Yarros [7], in rabbits, cats and 
dogs there are extensive associative connections of Area 17. In dogs in particular such fibers extend as far as Area 5. 
S. B, Gzugaeva [2] have also pointed ou~ the exh~ence of long a~oeiadon fibers in the higher mammals, A. S, 
Iontov and V. Yu. Errnolaeva [3] have indicated the presence of bilateral association pathway~ between the occipital 
and temporal regions of the feline cerebral cortex, 

We have taken up the study of this problem and besides the method of Marchi which was employed by almost 
all the authors mentioned, we have also used Mount's method, which enables more precise localization of the termi- 
nations of the degenerating fibers in the cortex and the different areas and layers to be achieved. 

E X P E R I M E N T A L  M E T H O D  

The work was carried out on sight adult dogs. 

A small  region 10-40 mm ~ of co~tical area 17 wasremoved sub-pially; m apply ~ Marchi method the animals 
were killed on the twelfth day after the operation, and for Moun.t's method on the rdnth day, Serial ~eeriom were 
cut frontally starting at the o~ra ted  site arid studies were made of ~1I ~ e  architectonic areas of the cerebral torte.x, 

EXPERIMENTAL RESULTS 

In area 17 of the occipkal cortex a large number of a s ~ i a ~ o n  fibe:~ e r ~ i L ~ e ,  but tetmtna~e nor oply in 
area 17 iuelf  but also in areas 18, 19, 21, a~d 7 (the f izzes  that o c e ~  _~n f~e ~k~:eA~tee~oalc raa p of M, O, 
Gure, wleh arid G, Kh. Phykhoskaya I lL  Fig. 1). 

The association fibers ~[m~ng to,#ard~ area 18 a~e ~pecb~lly we~-ahown ~i: ~:~s ~egio~ di:~cdy ~dja~en~ to 
area 17 along the suFra~planial and Iatera~ ~ul.r OnIy a few ;~'~oclatio-n likely: ~:.~ ~o , ~  s~me ~e~ien~ o[ area 18 
along a pathway i~ t~:~e c~adal p, ortio~ of ~,e ~upra~enial  sulc~s, 
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Fig. t .  Termination of  the as~ociadon fibexs of area 17 in 
various portions of  the cerebral cortex. 

Fig. 2, Degeneration of  nerve ftber~ in the cortex o f  area 21 of  a dog 
after remooeal of  a portion o f  the cortex, of  area 17. Treated by Naught's 
method. Magnification 8G1. 

A~oeia'tion ftbe~ directed towards area 19 are Iess ~el!  shown, their number fa lh  off sharply in a tostral 
d.keetion as area 7 Is approached, 

A large number of d e g e n e r a ~ g  fi~ers from the damaged region are di=ected towards area 21 in the v e ~  part 
occupied by the pop,error portion of  the cortex of  abe suprasy!vi~n gTras (Fig. 2)~ Here they ta~.~.,ina~e at the apex 
of  this g F ~ ,  and they are ~h~ found in the regien~ Of the base of the su?rasylvian sulca~. Noticeably fewer a~socia- 
tton flbe~ ~un ~om are~ 17 to ~ e  portion of  a~ea 2 !  located on t:ne la teen gyrus. 

A number of ;s~octa~en fiber~ runmag to area 7 .In much sm~l!ler ~han t.he nemhe." dtreeted ~owa~d~ ~a~ess 18 
and 2 t .  They te~-~a~nat~ m.a~Jy in th~ caudN r~giea of  th~.s ~rea e)eag the ~p~U,~,vian g3~us, ~nd ~h~r~ ~re f ~  %:,;or 
ai~ng the taterai e~d ~u2ra~pleaiei g f @  . .o 

C N  2 a2 '~  ex~ea~i;~r d~:~r:~b.t%a of z=ea I7  ec~.d a ............ a .......... ~ 

towazd ~ ,  aak~r p;~-~'ta of ~l:e ce.r~}:,al her:::~ph;.~::~:~ :e  f;~d :!~e:e f:?,:~:~ ~xleasi:,e d:.~.mag~ to the: ee:r'~ex ~.~ re,:;:,L'ed 
The.re~utta obuined by ~~,~Ug~:, s method ag:ree in general with ~.~e:e c:::-?:ned by . . . . . . .  ~' method~ 
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Thus, association fibers leaving area 17 are no~ distributed evenly among the surrounding cortical areas, further- 

more the irregular termination of the association fibers is also found within the different areas. 

The fact that in our invessigatiom no long association pathways were found running to the anterior parts of the 

cerebral cortex (in particular to the sigmoid gyrus) confirms the findings of many morphologists and physiologists. 

Nevertheless, the following points should be noted; Le Gros Clark was led by his own investigation to conclude that 
the visual cortex was isolated. Furthermore, many physio!ogist~, when considering the presence in the visual cortex 
(and in other parts of the cerebral cortex) of we11-developed descending projection pathways concluded that the organ- 
ization of the nervous mechanisms underlying the domplexity of visual function must be exclusively vertical. The 

results of the present investigation prevent us from ~greeing with these conclusions. According to our results the 
canine visual cortex has well-developed association fibers extending for considerable dista rices beyond area 17. These 
pathways made makr a two-way communication between the visual analyzer and both neighboring and remote 
cortical areas; in the latter case the nervous impulses should be relayed at intermediate cortical stations. We have 
made special investigations which have demonstrated the function or significance of such associative connections 

IS, 6]. 
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