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Sloc« Mm ttiddl« of %lm alaot««ntb o^Qtars' the •trueior*

of tb« T«titrftl a«rY« cord of iiiv»rt«brat« witttils bM l>««a of

iot«f«et to a«<urelogtsts« tb« ««• 9f iraul Bl^rliob't B«tto4

of i«iaiQ£ liTiBs aorvooo Usomo vltfc «etb^l«ii« blao, ibo

*«T«XoiPtt«a% of tfao aotted of otaiolnc ciuroc» hftrdoood tloeno

«iib « eilvor oolaUon (Gio^i, 188&)» Mud tho opi-Iloatioa of

ynm 8«ih*G flxativo (ie9&} Lave done aocb to aako o dotal led

atttdjf of tho iQtomal ortaalaatlon poeeiblo*

Scbaaidor (190£) doecrlb«& ib« coiiaaoi.iv«Q of ilio oord

of Ui« crajfieb (Jflg* 1) ao boitac elllF^ioaX lo croEo-eootlon,

paired, and eottoolMt flattened aloa^ tiM nei^btorlOc, areaa.

Sb««e «or« aojparatod b>^ a doable aei(»taa of cooaootlvo tiaoae*

Xbia aopton exteoded ovar the doroal eorface lato and forming

a i'art of tb« perisearioK or bioding tieaoe la^er aarroaadloe

tiio cord* tMft periaoariOB mm* oaly iMaklj daveloped and

oootaiaed tbo oaall oella of the aaeoad ordar of Xreydi^*

Xrlo^er {1879i«180O} Aaeorlbed tbe abdoaioal «a<^lia aa

baiviofi ^raat elaiilarlt^ ooe to anotbar eo that the mrpbolog*

tool daeorlptloa of one vottld oaffice for all, »itb the poa-

albXa axception of the aixth caaelion or the lart one of the

oord* Ra fooad aa ahdoaiaal ^aag^lioo bad a leoe^^ of approx-

iaateljT 0.9 oa* from the asoot anterior to tba «o«t poatarlor
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««lle« • wtal Itmetb of X*4 tmm iaclaislTe of tlu oonfi««itT«

tliiMMi* Itn ^««i«&t vldvb UMi X«0 fiso* and it& ^roaioet

tel^ht ««e 0«8£ Mi*

JiCrloc^ar se well «« Solntldtr d««eril3«d two pfttrc of

ttorvoc <; oiog oat* £roa %b* |i;iua£lloa« tbo store aoterlor pslr

lOATlos about 0*& »• postortor of the noei aatorior oeUe

aod abo«t one foartb of Hie ttel^iit above iIm Toatral floor.

Corre£poDdla£> to iMe flr&l pair of nervec were tao fiber*

baadXee* tbe aeuropile« attlsltt the t.anglion* oae oa aacfe

alde« ablcb mere ooimeoted aittt aaob otber au|>eriorly aod

anteriorlr ^:f a ooamiaaaral atrand of flbera* A etraad of

cottoeetJlTe Uaaae aXao Joined tbea aorose the loiwr aoierior

aarfaea* CorraepoadiQe to iho aaeoad i^alr of aerTee, atioli

left tfce jgat^lloa approximately tvvo thirds of the diataaea

toward ite poaterlor aad» aaa aiio^ar pair of t^oadlee fflmi-

lar to the firct Vat ahiob were looated ali^btly til^ber aitls-

in tlie gaaiglioa. A third pair of oenreo voat oat IVob the

oord aboat ooe E^illir^eter baeJ: of the soet posterior oella

«f the ^aailioo* Schneider ae aelX aa iOrle^ar beliered Uuit

iba firat pair of aerrea neat to tha avissBeretta while tha

aaooQd aaft third paire went to the aacalatore of the ahda*

aiaa» the eeuood eervia^ i»he ooiolee of the iq^pandacaa ana the

third ibe other aueclee of the ra£.ioo. Ihe oeXla of tha

ab4Miiaal gaa^lla were of two aiaea* fhe larger onea had a



AiaiMttr «• ipr««i mi 0«lf mi« wblX* ili« eBttll<ir »«?• luroaXly

*l»o«t 0*04 «i« la stiff* Xlw IfiJr^er o«llii mmrt twanA la ^w

•at«rior poelUoa* S&all o«Xl» »«r« cr««dff& la maoofi ilwe«

Iar^4i eftll&. Xh« thoraoio portion of tba eord coat«lo«4

flTff ^aaglia all Tffr;^ sii&ilar la etraetarff la ffaeli oth«r*

T^ oQwaaativfffi e«p^ar&t9& al>9Tt ll:>9 eftlM»aaaplto^lc«I itaasXioa

to go aroaad tht oa60j^[s«|ga«» b«$aaA «hloto tb^^^ «a6 la Uia

1»7ala»

£ri«car alao ahovffd four dorsal ^laat a«rre flbvre la

Mt eroeE asotloae of the aerr^ oord of tlie crsi^fleh. !rb«lr

proaeaeff »«e xorUutr &MK»a6trat«4 bjr £«txla£> (1890) b;^' ttdaas

of lator>TltMi a«lli^l«a« blaa eialalns* Ediclue aXao A«R8a*

atraied ^laat flbsra la th# tbird j^alr of a«rT«e« fii«r«

««r« coaeld«re4 io l>e draacLoe of tiM aa&laa £.l«at flb«r«»

Sbo ciffdlaa aad Iftiffml ^lant flliars ««re tli^abtt to axivcd

aithoui br««k(& t]airo«elsoat tbo Xoa^itb of the oord* Jobaaoa

(1984) «orklB£ oa tim cra^rflfib (C«Bl>ayaa} aad tb9 ekrinp

(faXaoaoBotOB} aiioaad that tb« lat«r«l claat fib«r£' aero eae-

•oatad and tiiat tb« i;laat flb^re la t)^ third pair of aorros

opraoi; f^roa eell bodloo la tbo aatorlor i^aagUoa* th« latter

»<ir« ttotor i°iuat flL«re •vldvatly r«c«lvli% lapalftee froa tiM

ttodlaa «ad lateral glaat fl^>«r8. By •leotrlaal otlsaXatloa

It appeared that tfa« i;laat fibere carved to oaaee the rl^or-

OttB flii?j,iQi, of tL« a'bdoaea. ( Johnson, 1926 ).



aiau9 tb« e^*oi fil»«r« have ^•an eiadi«d la anotllds as

««n a« iQ tli« oraffl»b, a brisf ataiwftaat of raealta of

U»ft« etoAi«« aajr )»« eoitoi4ara6 for Ui« aatd of oonparleoa*

fri«dIa«auor (1869) navt Lo^dig oradit for tb« dieooTor^^ of

th9 giaat fi^^ars la tbtf aarva cord of aaatllda. trladlaaador

balltrad thafo to ba aaaral in fuactloa and tble mm* latar

f^rovad hi' tb« oxj^tfrlma&te of iiovnrd (1916). Toltoa (19£3},

axkd Stoadiib U»£6}. Tba e^rii. of tho anaalid dlfferod froe

tbai of Oaal^ar&E la that vaotral ^last flLars vara ol}&anrod

vMato ^i;»aarad to hAf etruotura t'lmllar to tho doreal glaat

flbart. iAotbar dlff«r«ace to i»a aeao la that tli« sadlaa

^iant fll»are of tba aartbaora ara aafisaaial abllo la CaiB*>

iaaraa thay aaa& to b« oontSnaoaa* Mmnr^t^ tbora vara

flaoaa lo tiiat of tha aarthaom *b«ra the flbar falltd to

•Iwv MgMaaWtloa ragalarl^r* Stoo£,h (1930} h^ jpb^alolo^loal

Mtbota Aaimiatratad tba polarity of tha doraal glaat flbara

to le la a£^raa»aot altb tba oooelueioae of Joboeoo (19£4)

for C«Bbartta» that 1b« tba Mdlao flbare ooadactad poatar-

lorljr aad th9 lataral flb«re traaiaBlttad Ispaleae aotarlorly*

Itba jparpota of «i,*» ^^jt-w* *ii vu farther atady the

lateroal etrnotoro of tba vaatral eord of Caaibaroa, paying

partlottlar atteatloa to two palr« of oOBayleuoaa daraal
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ttBd ibe aimoratie obmiIX fibers; of ifee cord; ta reoxMiin« tfa«

•&l«a £l»ai llla«r& for ji>06eibl« co£>t« In&icatlni^ a eae^vntftl

ox^aalsaiion; and io obeerr^i fiberc poeelltXy eo rr•£$»ottdl&||ir

to tbo To&tr&l £i&n ^! i^rc of the iittn«Xidfi*

She paired dorsal fib»r8 bavo boon illa£trat«d by

pr«Yioiie iiorkoro. Iboj* bmi}' bo Idontlfled in dravie^e of

oros£ eooUkOnc by iDrlo^ex ( IfaTit-IbiiO) A^iot ijufceuiaiel^ bo-

eoalfe Ibo nodiaa ^^iani fibort of Aoieoua* Jobneon (19£4} la

bl^ fi^1troc £6 to 3X, of tbe abdottliud ^aogXia of Canbartia

in cro££-eectloa ehonad tbaco fibarc* Wb aXao rofore vo aoat

ft«tlii3<Xan bXixo ataioli^ of ooa dor^aX pair in l^aXawMfMitta,

bat tba^ ara not oXaarX^ eoaa in fete eroac^aaotloaa of tba

cord of l^oX^aKOoatac and Craii£on.

A aaarcb for vantraX giant flbare io ^roTiotia varH oa

tfaa ora^fiab ravaaXed oa« nadlim filsad flbar ia a oroae*

oaoiloa af a gea^lioa (£rlaeer« 2679-Xa0O}« Battiaa (X&90}

InoXadad a fit^ara of tbo flrrt abdoalaaX caac^Xion of i^Btaciui

baarli^ flbare awrJEad '*b** and "i" irfclcb aifibt ba eli&lX«ir to

tba flbare bura balag osni^ldarad* BOaavar, alnoa be did not

iQdioeta b^ dlagrast or b$ daaerlptloa, it aae l&poafiibla to

dataralaa tbair pXaaa vltbin tba cord aod eo to bo«soXo£isa

ilMK. Ibia vac aXeo troa of fibars b» i. J, 1, aaA 1* la

fl^ora XO (iCrloisar. imo) of Urn Xaet abdottlaal gai^Xloa of
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tll«£t i!tv«fitl£«ioire && tt«r«ly "Ne^rvonfsic'.ern''*

Aa MUHBicittUoQ of All9{i*c ( lt>94) dl«igar«a of tb« oarroaK

tijiratea of UMt «ttbr70 lo%»t«r eko»«d eeT«ral lontt fib«re«

B9««v<ir« ttinoe J:d di& aot> sIj&h viutlr :^oi.itlOQ in iho cora it

It aot |«Ofifill^I« %& i&«t«rala« if tli*$ arc tuHoolo^oos to tlM

fib«re fttiiAl«& iQ this wor3c« I!l6 fit«r A (•} Ant. It, i&

tit^uv t, tumt « proc«ea Mit«riorl^' se ««11 auBi one |>oet«r-

iorljr aft«r having «vo»««4 ia the rn^loti of tb« 0«eottA

tl»>rtt<iio ifAQtjXioa to ih« otb«r tid^ of the oerd« Xh« poe-

t«rior proo«6i& •xt0o&9& ioto %hm «ixth ali&Baituil ^aotUoa

*]i«r« it ««e loet. jfib«r A (s) ITh. I alto braoob«A« oat

proeooft ^iQ^ ^6t«riorl3r iato Xti9 aoxt gao^lloaio rogloa

aad tht othor £Ol«i to th9 other eid« of Xb.9 oord aa& th«s

Into «b« sixth ^oafilioa oleo. fi^or A (a) Sh« II az^eo

9ithiQ tbo aooood tdsoraoic gaoglioe, oro«oo£ the eorft aaA

proooodod postoriorXx to the tixth ganclion. Alloa ««»

oaaHo to tr«oo th« fate of an:^ of thet* epooifio ftbors

aftor thftir ontruooa iuto u^e sixth ^an^lioa*

So indication of fi^^ora that «ould oorroapoad to Uv«

doraal paired fibara or the lar^o T«&trsl fibers of tha

arajrfitth aac aaeo in the draaio^^s of the fil>ar& io eertaia

ioaeot larraa nado ti> BiXton (X91I, X9g4)*



•Jti OJi ^AXEHXALS

i^lXdcot Cr««it and «on« fro» flllst^arj CroB»l06 oq Smp Cr««i,

Votb OMur Manbftttaa, K«n»aa« H«i)aQrI«Be lilac fttttio »«e la-

j«ct«d according u> %hm laatbod of Katzius {10K)) but oo

•tainlag of the tll>ere »tudl»d ««« o1}taiQ«d« Tor tha t^raattr

l^art eMtloa£ oX %h» nsrTo odr& praparad aeoordloig to tb«

TOtt BaVb (189&) tiffihod ( Jolmsoa, 19^4} »«ro studlad*

2h9 oords »ara stadled by eorlal aaotlonc ander a micro-

6cop«* Bot all tba aarloa vara ooe^laia oor irare all il^a

allda of aach aoriec oJT a oatura that would paraii atody l»«-

oattae of ahrlaka^e or faulty atalalog. HowoTar, t»j ssaklQc

aarlal dravloge of sactiooa aiaoalag ohaoi^^eEs, a folr pictara

of tha looatloQ aad cooreae of tfaa fll>«rfi ooald "ba aacurad

hj raooaetruetad diaerasa*

Bacaaae of th« difflculticB ancountered In tha tradz^

of braacblQe: fibers althln tb«r alxth abdottl&al i;aac;llon,

aarlas of thia «er« cut to a thieJcoaaa of 60 aiorona In the

oaaa of tbr«a oordc, Xhla «aa» howevar* too £,raat a thick-

eaaa la one oaae to allow atoAy aod »ltb the other t«o oorda

tha fitalalQt» bad bean too l%ht to anabla thair Qea«
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ttosaltE. iiub^ of th« eourEt of Vh« l«r£« f»ftir«d dor-

sal fibars^ of tb« two specive of (irtt^ri)i>b, CMBliurafi Tlrllie

«ad Catblnrufi lisoeut^ indicated tbut %h*y continued ttrou^h

it« 0!>r& into tb« elstb i;«ci|;Xion of ih« abdomiafil region

ih«t» fibere (11^. «, Y snd Y* ) li« ellfefctly ir«ntrfcl to th«

««aitta i^act tUmr& vkaxii i^e^i Iko third i^&ir of ovrrot whoa

ibtj^ reeus£t a position «dj&c«at to %hs ventral eurfsca of

the iM&i«a ^ant fil/«rf • Tbi^ pof«itio» «»r rttainod into tta

£«i%Iloa to ib9 rObi OR of ^b« aacooA pair of Q«rvac aboro

tbojr AateoodaS allnbtljr to tbo jpot Itlon foacd in th« &ai«X"»

lor portion of tba eoimaatiTae* (fig* 3}

Vitliifi tb« t^aoij^lia tba Y aQ<£ 1* fisare rotatad ao that

0*1£ an« fro« tba antarior oall£ tba Y fit«r aa^ li« vaa*

trails or aran oadlall? to tba T* fibar. (Mi^., 3} Wbila tba

A9i^7e99 of rotation aae eot oonaiatant j^at more or laee ro«

taiioa QotiUTT^sL In aacb ^aa^lion. Ba^ood tba eaeosd pair of

aarraa, af asoav bti« placa wbara tba pair of fibare daa-

eandad fran tba ttadiao glast fibare« tba T fibar agaia

ebifted ao mt: to lia latarally and «onatiaaF doreo-latarall;

to tba 1' fiber, Sbir it tba ralatioocbip foon<a in tira oob«-
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a«cUv«e for tb«so fll«r««

In their coarse throo^b tb« oorA il» <lorfial fleers Mkia-

i^la»d A fnirlj* coQ«tttoi di«8Krt*r, l:>4ila^ of al^ont Ui« •«»•

tlK« within tJbo t.«^<Vtl^3Q tt^ within the conn«ciivefi« It »ae

QoUceable, lio««T«rc tbat li.^i^ dl«n»ter lQcr«&ir«£ m the;

ezteo&ed posterior Ij?* Within the £,ant:li&t aoeM^paiqriag

flberc iocraac^ed in alaa to aaeh a d^ret that it wac o:rteQ

dlffie&lv u> dlatia^ttieb tlia jmirei. fibers t&at vara baioft

traoed* (ii^. 5) Xhaf^e fi)»arc «ar« eaboental* however, and

aatiall; dicapiaarad within the ^ani^lisQ. thro%h the con-

aaotlTac thaca additional doreal fil<ar£ vaictalQed a dinroter

Biooh laee than tfaftt of the doraal |>elre£ flberc » a^aia allow*

leg theat lo be aaea ae a dictinot pair*

Slke f^ixth abdoatlDal ^aOiglioc or the aoat i^oatarlor ona

of the eord dlaclofed ohaQ^ee both in the eon-briaaobiei;

oh^rficter and in the conatanejr of poeltion of the doreal

ptkiT9& fibere. four out of five eerie« of t&a elxtb ipangliott

of the «l»dosia«i claarly abovad lateral branchiae, of the Y*

fiber dig, 45 to ooctir in thlt ^aa^lioo. In the firrt

«erlee the lateral Irscch^jf v.8re giTao off at about 0«£2 Eiif.

,

in the fifth f^^eriet at 1.10 an. for the rl^hi '/• fiber and

1.S4 far the left one. in the eevanth lariea «t 0*44 «m. cq

ihe ri^ht aide and 0.&£ sw. on the left eida, and la the

thirteenth the lateral branch of Y» fiber on the r%bt aide
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««» eeot oat at 0*37 ami* mat tor the left tide at 0.££ ok*

Tteta diataocae vara wm^vufii fttm tfca anterior oallf of tba

£.ant,liao* la all foar ictt^ocaa tha ¥* flbera lajr adjoiaiog

the eld-line of tfce ^an^lloc and ell^htl? vantral to tba

lavel of tba nadian giant fll»era KhilQ tlM t flbare bad noTad

to a lateral plaaa with tba T* flbera aad bad sigratad oat-^

ward uatil tbey la; alnaet diraetlj^ l)elo« the lateral ^laat

fibers* tbe lateral toraQ«h of tba Y* fibers in all caeaa

par cod dorftftlljr ovar tba Y fiber and ooold be traoa^ oolj' a

cbort dlataaca ba^oiid the T fiber. {Us* 4)

In tba flret aerial tbare coald be oi/cerved, in edditisa

to tbe lateral brancbXa^ of tba T* fitare, « brancb froa

aaob oaa axtendiog Madiall^ and Teistrall^* (^l£« t) fbaea

iaaard directed br«aobe(s coald ooljr be trftcad a abart dla<>

taoea deviiKard aloo^ ^be nadlaa line of the gaotrlios* and

eaaoMsd to oric^loete in a^oat tbo tame radios of the fiber ae

the lataral braaobea«

lo three of the five aeriat of eaotiane of tba laat

•bdOBinal gaoglion etadiad it aaa poseibla to follow the

doraal paired fibers to their poatarior terainatioa. theee

aboved a oroaolotg over of the T* flbera into the opposite

side of the gatiglloa* In one cace (JTi^a* 6 a&d 7) it »a«

poaslbla to trace the oroftaea flbere aa thejr oontlnaed

anteriorly alon^; tba Y* flbar of tba other el do. Tbaaa con-
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trlttu&tloa fibtrs «9ra last* bowevor, vttlmit tb«ir rbovln^

evllaler coanaeUoar. Sb* axftt&ini-ov^x of %fc« ftbert

oceBrr«& ^li^htly j^dettrlor io th« jg^oint of t.fe« dividing, of

tlb« l«tt«rfil c^nat fib«rs 4iad occm lod a horlsoatftl epae*

•QOttl io t.b« diftii»o<3« froB tbc l&ieral line of tk« out atdiao

C;l«ol flb«r to ih« «ztr«B« lat«rftl border of tbe oq« on th«

oih^r eld« of ib« geo^lioa. In o&o sfiri«c tb« T filer la tbo

rii^tt eld* of the ^^ao^lion crotceu ovax vo \l« l«H tl4« amt

eOQtinaed ttOterlorlj^ for « »«ry £hori dletaaee. (!"%• 6)

The Y fibers le «I1 oiber eeriec dlslnieWd to aoQ>trfltoeet»le

ftize &I%biljr potterlor to the plttoe of the eroeslati crer of

tbe T* fi^er«» So oellular eoaoectloac were ebeerred f9T tbe

T flbera «t tbe posterior eadloe*

glgettaeloa. Jobaiion (19£;4) foand tble pair of fibers in

tbe tboraclc ro^Xoo of Vbe cord of Cvabaraf aad eu^t>«<^ioA

th«lr belag vbe swm ae the fibers lylOg, uirectlj Tefitral to

tlM nediao ^lAOt fiber lo the abdoaaRftl ret^lon. Fo lolnted

oat thai thei' appeared to be ttOR-ifet,ttental« Johneoa aleo

decorlbed a ftieal« ooa-ee^ffieoted doraal fiber extend lag froa

the jpoaterlor pert of the tiioraclc serve cord to the third

atdottlaal £en^lioa in Pelaemoaeiec* la hli^ pei^er iealia^

with the fttActioB of the ^laot fiuert, Johnaoc {19£6) thoved

tkat thooe^h the fHi>uinti of the abdoaen occurred io anlKala

•rhoae «jord had beea cat and whose <^laat flbera had re^ecer*
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at«d, tha oropodedid aot fold OT«r tfca t«leoii as ooaplotel;

a« lo tfett oonisrol ftoisQ^!l£« Thi( held iro« «T«a atiuer etrds^*

er fitlKOli. Api^araatl^ tjbie vae dae to Uic loas of foneiioa

of fibars oUiar than ilia filaot flbare. Becaapa tha doreal

palrad fibare are aon-t^saantal and baoauia tlia;}r lia la olota

projticlt;^ TO ifaa oadiaa ^laat flbsrc, the control of tita

folding, of iha oraiioda mlgfct ba dalagatad to thw. Slia dor-

aal paired fibare aay ba aasootatlva lo faaotion In tbat

. dlract oonttttft altb axteoilini: uervn «ac ooi iodioatad

throttcliocit this iDTaeUgailoQ.

lari^a Vaatr&l JTlbare

aaaalta. li^aeh Goaoactiv* tbrougboct Xh« cord poaeaciaad

at laast oaa vantral flbar tfaat itaa aoaaiataatl;^ lar^ar tluka

tba »a&iaa giant flbar. Ihaca flbarK, aollka tha dorsal

palrad flb«re. aare ctrlotijr aacftaatal* tta ooKbor of thaea

flbara daoraaaad tovard tha poatarlor and of tfea abdoBloal

ra^>loG ao tbat only oao to t9o eucb flbara aaiiaodad fron tba

fifth to tiJa eixth ^aa^lioa* »bll« tfca eg>r« antarlor coo-

oactlree bad froa two to four of tbaaa lar^a fiberi, Tlia

lar^a vaatral fl'jare. In tbair oourc^a through tJba oooaactlva

lay iQ tliw caatral ra«ilon aad eli^hxly baXoa tfca ald-polnt

In a doraal'-ventral lloa. (J*!^. £) Mmh fiMslion abavad

tbai?« flbere beconiaif raduoad to a alaa tbat probibltad



u
tr»clQ£> la vh« tiaterlor aouroj^ile oppoelll« th« firet pKlr of

a«rT»ft. &»tb«)r ttsan ehaagiae loe&tioa Q«ar or at t^lr end-

ii%« Ui«i&« fi'c.«rK ••#••4 10 wraliMie la tbo twee plan* la

nhicb th«; «iit«ro& ib* ^n^Uoa* Sh« fibers fti)p*ar«4 to b«

ri6lQ4 froAii th« floor ia ih« r««:;loa of tbo eooeaA pair of

oervoci as oa« eas« vo tbo jpoaterlor ro^iloa of tbo gaoclioB.

It was of Iniertft to aove tbat l>oth at tfc« folate of oodln^

aa4 of ra*>app«ttrttac« of thoe^o flbore* ooasplcaoael; Xar^o

ventral oolle ooalA bo »••&, tb« f^e torlor ^roi^ aaaalXj

b«in£ in pairs eooorrln^ aXoag; tfe« Tontral half of tbo

latoral aall of ti* i^aai^lion. It «»« In tbit ration thai ihn

fiuaru firtt i^ipoaraA tlaoat^fe ao ooanactloae mmT9 to 1»« aaao

botaaaa ih«£« c«ll£ &nd tba fib«rf> aadar dlaeaasioa* file- 3)

Iav«6tl£,ailoo of t«o £«rlo£ of tboraolc por»ioa£ of tba oord

ebovad tba T«Qtral fibers to &a ^i^rotont in aaab larijar «»•>

bore tban la tba abdoalnal ra^^lon. and to ba aafiMiBtal tbara.

Maaagalon; Sbs lari,a vantral fibare api^araotly ara

aafi»atitttl throat,bost tba 4»ord and aa«a to ba varlabl« ae to

tbe fUUBbar io aa;r aagttoat of tb* oord# fbot^i^b vbaj ml^bt b«

eallad ^lant fibara baoauea of U:«lr dlaootar* tbay bardXjr

aaapara «ltb tba doreal aai;a«iit6.1 ^iaat flbart baeau£« of

tba iatarvanlBe dlataooae bataaan fibsre of aacb aa^aaot*

i^ooaaaa tbejr aj^paar to end in tbe ratios of tbt flret pair

of narrao and to orl^iaate at aboat tba aalt of tbe eaeoad

pair of aarraa* tba; »a9» to ba aaeotietlTa sotor fibara
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Gltint ITi^trft

At 80 plsGv in ililc ittT*£llgtttioo «4)r« eepts e««ii io

eocttr ia tfc« tt«di«8 ^taat fibers. Clo&« oVetrvftUao fttll«d

•lith the ventrftl «;iaai fibor of tbo ottjrtteorn*

coscicsioas

Xh« Xollo»li^ ooacIafiloQft wm b« dr»«a froa tliooo

rofiiilto:

I. Xhet iho pair of doreal flborfi of i&tor»o4iato fiis«

•v* iioa*ftO|^«Qt&l, Invioo ii«ltl»«r eopto nor loter^I br«Bok«»

•jKoopt in th$ Xa£t abOoAlaal fiMi£;lioa.

Zm thmt %tm pair of 4ereal fibore of intaraodiata eiK«

braticb lattrally in the last abdoiulridl ^aotilioQ aad thst tha

aora vaoiral aa& aadian f ib«r of tba pair oroesoE ovar to tha

oppoaita al4a of tba cord in tha lact n^n^lioti*

9* Sbai tba Xar^a v«otrttl fibare are e9e;i»Qtal aa4

•«ipaaia of ite cord aa^ coatain a v«iriaul« ftttesbar of tiMta

fibars* Sl&aao fib«ra ariea froa tba Taniral portion of tha

gM^lion oi>postta tba taoond pair of Uitrrmn and prooead

poatariarljF invu tba oaJLt ^aa^Iioa*

4* Xbat tba vantral fibar« aajr ba taraac:. ^iant fibara



If

lr«iMia0« of their Giae oaly asi not l»«««afi« of arraObeoMat or

eiBBil«ri1;y to otber t^lant jri)>ore«

6* Xbat tb« a«dlML slant fibare are not stcpttttal,

liaTlog aeltber braocMci; fil)o)re nor eopta wltfcin tba abdo-

Bituil ragloa, and that th«r« era no giant fib«re In Xh9 erajr*

fish that oorrtBpottd to tbd ventral ^lent fibara of the

anaellde.

1 «lab to aa^jMrtst a^ apyroclation to £r. Ocof^a £•

Johnson for hla anceanin^ Intaraet and aid in ooadaeiine

this atudj,', for hie snc^aation of the prol^l^a, hie plnoiag

hit oollaction of praparad elidas of th« narra aerda of

OattVaraa littoavw at mg dleyoeal and fbr hie hali> in uritlng

this jH^par*
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fievure 1. X^agran showing th* major etructures of

two abdominal gaagXia and coaneotlvaB from tiie dorsal

earfaea*
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fi^or* S« A oroes e«oUon of tb^ cord thrott^li tht

eooa«oUT«e bet««9Q tb» third and th* foarth

abdodaaX gsc^lla i^o«liie tb« doracd s^air of n^«r«

of latoriMdiato 8is«» Y end Y\ ond two lar^o vtairal

flb«ra, ?•

flifttre 3» A oroee eooiioa of 1b« fourtl^ al>doalaal

i;aOi-Iloa In th« r%loa of tb« &«ocmd pair of nervaa

aiiOKlQ^ fiv^ert T and \", vho doraal pair* ond iha

latiga Toniral f llh#rii» T*

Sota* Sii^are^ £-6 aro vic^V(»alGroi;rai)bfi. L'aenificaUoo

ta 6? dlaaatara.
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^aogXioQ of svriM I, 0«f MB* peftt«rlor to 1b« ao«t

aotarlor o«lIe of th« c^nglioo sbowioes ib« Aoreal i«ire

of fiberc, t «a& Y», olth Y* of tb« ri^bt «ld« glirlat

off ib9 bratatoh Xb»

fi^oro 6» A oroM oootlon ^ro«^b tli« eixtb abdoalaol

£«i«lloo of toTlffo I, 0.16 Ml. back of Ifeo aoet ocUrlor

o«llo» «bo«i% flbon T oaA TS tbo T* flbors on ooob

•lAo el'viiie off brancbee, a»d. b» extending tttdialXy

aad TeatraXXy*
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fl^ttre 6* A eroefi eootioo throcgfa tb« cixtb (gaBgXioa

•f ««ri*s 4, efaonio^ ttoo eroeelni ov«r of T fi^«r« sb&

1 fibtiT of i)Mi ri^hi ki&9 of ibe oord to tb« oj^pociia

fild« of ib« cor&«

li^or* ?• A dlaftaauyitic recoe^truciiOQ of tlse oroBsli^

over of tb0 fJll>9re •«•& lo fie,ur9 C in the eixtja «b-

4oalQftl t^ani^Iioa. there are ao wumiooosM of tha

fibers or of tbeir branchofi*
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