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$be BLooð Yason]'ar Ðystem of

a

su¡&,åaY.

.å, atu.dry has been madla of the bloed veqou,lar
eystem, e¡eXuelve of, the hee,rt, ln ånblyst@a tlgrlnun.
åE roggrts th.e erÈerlal a¡ohee the ftf,tÞ eaÞryoalo a,rsh
porÊlsts onry tn a f,ew tnsompleter.y netenor¡hoß€il Ëpe€t-
m€uE' bet veetlgrel ihqtt e,aroltel anå duett Botarl¿
sgsrlr ln ã11 speelmene. Â itetatle{l aeeoultt ts glvea
of the arterr,al eyetem anô ef tJro venous eyetem.
REeepblaueee to gEenqeqathy,e aro shows, Þy tbe orrgln
of the Yena åbrtonlns]'lE frm Vgaae ll,ieaae eo@ungs
andt by the Broseneo of palred .
Reqenþrans'ç te gpererÞes 

","" lffio, openrng of
tho T€aae fiBbolellaq lnto {gstt_ Cuviart, aail ta the
ortgln of eaeh (Bethge) fron
the .årtgrta qF,belavra tnEteeit of fron the .å.rterla

of

be

ÞLuonalls.

-

velrlg a,nô

appea,r to
UroileLa.

fn the aon-perEleteaoe of ¡lostoat,itlngl
the flftb eubryonre areh åublystona nourir_+__.___

leeE prtnlttve than the naJortty of
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0oatenta,

L Intrgðuetlon.

8¡ !Íatertal. enal MetboðG

7, Eeart q¡td TesouJ.er Rootþ.

4r 0erotlô 0lrpnlatfon.
5. SYetemle Clrsulatlg¡1.

6. ÞLnonary 61rou1¿t1ea.

7. Ânter."Lor Venous gyeten.

8. Pocterf.or Teaous Bysten.

êenersl, 0onsluqf.orr6r

Blbllogreplog.

ltst of 81$ües.

tr. ItrSRODUGEIOE.

-

rt te oonnoaplaee bouleüge .tn zooLogy that there
le oftoa lese ¿vallabre lafsrnetlon eonoerulng a GoÊrroa

laboratory type than there ie wlth rogaril to rørativery
Terer f,omE. Ánblystæa tf.grlnu is so eroeptlon la thle
regpeoto

oB the $hore tJre e*letlng ll,teraturo qa the blooil-
vaseelar eysten of Ïtroilele .åEphlbt6 l,g æaaty. lEb,e hoart
boweverr, h: been f,atrry wgrr desoribeå notably þy BaÞl (lgs?)
EopklnE (1896)n Bruaer (rgoe) anû $orðe (Lgza)r Â doeortp-
tloa of the hoaet of gpplyftgHa a€¡¡ theref,orç be snltteð
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here. 8ä1e la ell the more surprtstng wbon we eonslüer
the lmportaaoe of t'he study of, the Eroôere brooê ry eten
ln reveallag henologtes vltb the lower aall hlgber tyFee.

i,s f,êr baoE ae 1888 Uader {lleeuseeü the gÊIls
aa6 bloodl veeeers of EuropeaÊ ürolleta. Bethgo (xggs)
ileeorlbed the vaeoular gyetem fa geaeral. sf, the Eu,ropealo

Xungleee f,olaç lrLton anû $pel'erpesr Þ 1gg0 there appeareû
a f,elrþ eonplete Feeouat of the blooû systen of seotu¡r,g.
maeuf,.*tus by santbof,f, endl van Torhis. oeawar s papor En

the general anatony sf thE Jepa¡ßese ealetsander aBpeêreð

tn 190e aatl sas fotloweil (Lggr) by Beititarürs pageî on ths
heart anrl va,soular tn¡¡lcs of the Eaue f,ormr ån outet*gfog
len€ssrk ln tbe Èletory of the eubgeot rsas geelyers (lg06)
ileeoriptloa Ef the etreuretory amil reaptretory syetems of
DesnogÊath5. lllhls çaa the noEt oouB!.ete eooount of, the
bl,oeü s¡etem ln a Uroðele up to that tlne. Ir ber paper
ülee Seerye made a eotsx,e,rtEog between the broodl eysteu of
D_eePognathue anü that of Spel,erpqe ae sorkeü ou.t by Bethgeo

8o ny horr'eêge there has aot yet been publteheü

preeent Deper ileale wtth the þ1sodl-v&sou1a, 
"y"to of the

adlu,lt aa.þlyetsnF Trerrrmn. rEhe blosê vegoì¡.rar eysten of,
the larv*], fora has been reqerved for a !.ater paBero
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2.@8.

-

lhe aouroe of the ¡aetertaX çae the eegløa lmeôlately
arounô'Nlnette, Malrltober E thta part of eouthorn uÊnttebe
these earanaartetrs were f,or maa¡r y€a,rÊ e yearly pest äu¡lng tbe
Fell dhea they po¿Lil leave pertoan trake enô tho other snsJ,I
lskea of, thla reglon l¡ nllrlenç a¡ril sllnb ug to tbe bigber
grounil to illg themeervee i,a for the wtnter. uafortunately,
at the ttno nhea thte rnvoetlgatlon waa begur, they hall
beeme e*eeedllngly eoarge Eo that tt wea oary wlth dlf,f,teurty
that õlrf,f,tclent epeof.menE w6re obtalneit for the eoupletloa of,
thls paxler. å,lL tbe exreelnens werÊ appereutl.y aðultc ehorlag
ao t¡raoe sf estern¿I gt1ls.

Ef,nce they agreeit wtth prattrÊ doêer.tptlon of thle s¡nolee,
belng of a brownlEh oor.er wrin the eheraeterretlo yerlor
narklnga;: anô poeeeselw, z glanter tuberores, rz eostel
glrooy€E anrl tonertne teeth tn æ,e patoh. å few of the
speefuleE8 wors anileubteðIy Apblyqtùa leff,ersoutenu poiges!-
lag a etrgle rnôletlnot prantar ùuberaleD yery long ülglta
as6 tihe oharaoterletre eol,or andl nartsfagg es dlosortÞedr by
Pratt (L92r).

[he sork ça,E deno e'' theee speermeao. some were
lnJeeteô wlth pnreeleu bluo a¡ril eoae Eþre iltsaeoteil whllãt
f¡eEb.
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9¡ ESLRI .åSÐ VAS0UtrllR RoOES

.ås få ånpblbta generetly ths oonxrË ertertosu.s
sprtnge tm the anterf.or portloa of the heart aað mergoe

alssst tmmedtately rnto the trur¡eue artortseus¡ fhe tnurou.a

arterlosus qulokry'brea&€ u¡r lato oarottd, eyetenle anil
pur.uoaary arobes (f,lg.l)r she pulnonary tæu¡tsE pa58 ellghtly
outraril anil theu loop Þaats to supply the ru,nge. fhe rtght
andl lef,t eystenlo f,3rrnÞg pasÊ forwarta a,nð outrEgrile so aa to
tou'ch the *.rsereE of the ¡resk" &ô thea untte tn the nlit rlne
iloreel to aail f.a f,roat of the beert to fom the üorsal, aorta..
Deeh serottil tmEh lt&Esos forraril to the base sf, the hyomaa{ll-
bular eerttlage a¡n(l tbe¡re breahe up tnto e¡rternsl anil laternal
çarotl'dl arterf'es. at thts pof,nt IleE the oerotld glaa{¡. lrhere
1g e fu¡netlonleee vessel (duotue oarettcna) Jolalng the earotld
tTu¡lk to tåe eystul.o qroh¡ lhere te also a slnflas vessel
(ductue Botalrl) lolalag the e¡retær,o antt putnoaary aroheg.
Ílb'eee arc evtitoaoes sf the notro prlntttvc rauvar oo¿tf.tf.oa
t'bougb tåey aro apparentry fuaetroureEs ia the adur.t, ÊE thts
neg showa by Boae (1gg?) to Þe e tyBtcel lr¡oilele phonomotloB
ns further mentl0a aeedl be naüe of tt here¡

rn ¡n unüeterslneô peroentage of, the speoraens
stE'tleil aa e*trenely latereetlag eoatttlour Eas. foun6 to ooer,rr
åpparently A,n lneonplete pctAaorphosla had ta,kea plaee Eo th¿t
there ræalaed on elth,er srdre Just baak of the Jawe a bI¿ots
glaad-rlke naqe whteh euggesteü th,e ræatna of, a gf,lrr Ehrf,
Eas srrrllrlled wlth b100d by e brancb fron the eystenlo aroh
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ana aleo by a braaeh eorrssïtoralag to the flf,th enÞryoato arsh.
&ts aroü' was Joiaeit ts tota the systenle alld putnena;ry abohee.
ErterraLl¡r there wâs ao s tgx of thls 911L *eept a eltgbt
{lepreeeto¡r tn the sktn.

rt¡ the eeÐe epeolnens there rrero present tef,rntte
¡roetoardtnaLe úleh reeeiveü bra.nehes from the latera¡ tatonral
obrtgue nueeree anit Jorneð te fors a strgtg ver.n Juet below tbe
ntddle of the lf.ver. she etngle veeeer. eo fomodl eatereü tbe
veEa eaYa postertorle Jast prlor to tts entranoe iato the llver.

fa the few apootneaa of
erantaeil poetoarðf,aalE wers founil to oeour, but those areo
poseeseetl tho remaf.ng of, a gt11 sn alther etale etnilsf to
thoEe üeEerlbedt åþove lå fuþfyetoua ttgrt¡un. llhe oeoutrf,enes
was proba.bþ itue to lneompLete meteBorphoela ln botb gÞeolee.

4. êÁROSID CIRO-.IILÂfIOS.

- 
Eeßh esroon sarotldl Èrtery paasee ee¡ùa1eil eail

at tbo Lerel of the base of tho 4vonaadllbu]'a¡ eartlrage brauehee
to f,om the esternal aa.t rntsraar. oarotr{r artertee. åt the
polnt where the eomon carotlit brquahes but lylng ehle11y
along the couree of tbe tnternal eerottd artery Llee the
cerotlil glanô represented by a,n Eval or rgt¡nilleh hot çhlsh
beoaÐee ef an sbunatæt Fupply of ptgment oelr_e has a br.ack
&ppealraaeoö pbe oarotlil grmd eonelste of a spoary retler¿J.ar i

gtm.etu.re.

she lnternel serotfit artery glvee of,f a rsËu.6
uuseularls trh'ah tu,rne susbtly beekrrardr æ0 thea fo110ns the
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ttlo

oou,rso of tbe upper taw forwar{is aapBlylag the tenporal aaô

ne,ssotor m¿so1€8. lfhe tate¡ma1 ea,rottd artery then turne

upwarüe aadl torwarôe antt divitlea lnto oBhtbalnte anil eerebraX.

branehee¡ l8he polat of, ôlvtslon t*ee plaoe Juet outef.dle the

eartllaglnoue waLL of the orbtt a llttle ventral to the foranea

ef the saulomotor nerr€ (flg.Z).
Xrrom here the oBhthal-aie artery turne antero-laterally

andt pteroee tbrough the wall of the orbf.t. ft pa¡Êea oveu tta
veatral eurf,aoe elosely adlherlng to the eelerotle a¡x{l l¡lerees
the eelorstio on1y oa lts anterlor elde.

lhe ophthaìnlo artery hae the folrowlng branehees

(a) Ramus MtreeuLarl.s- l. å braneh to the posterlor
' roetuE.

(b) Ræue utrEeu.la¡lE- p. a braneh to the anterlor part
of the retraoton Þu1bl.

' (s) Ramue mrseul.arls- ,. A brenoh to tbe au.perlor

reotue.

(ô) B€Bus þtalol.ðeus- the leet part of the ophthalato

iteelf.
Ehe 0e¡ebrail braneh eeparatea fron tho opbthalnlo

breaeh ancl entere the eranlun thrøu,gh the oeu,Iomotor foramea.
Wtthtn the sranlua tt itlvldtee lnto arr anterlor andl a poetertor
braneh.

A. the anterror braneh turne forwarù over the
then run¡B along the outer ventral eüge of the
ephere anô f,tnally f,o1lem the elf,astory traot
nater lnto tho nasa¿ oapsule.

optto nerre an.il

eerebral hul-
lnei.ile the pta
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B. fre PoqterLer- braaeh of the Eerebra.l earottdl runs fron ltq
ortgla lnwardle an{l baskwardle arong tho upper lateral eilge of,

the lobug laf,unilf.bularle andl then proeeedls baokwardls. Behtað
ths petnt of, e=f.t of the ooulonotor nerve fron the nid braln
the erterlee of both sldee a,re ooanoeteil dorearly from the
htnrlnost part sf tho troþus lnfr,¡rrillbularia. gut ef the elngle
transvereery ryxag vessel two new vegeeLs en€rge eroÊo to
eaoh othe¡ whlob ¡ron backna¡aq aütl anastoaeeo to form a
elnglo veeEe1 the a¡terla bae_ila¡lg. Elhe baellar artery
rEnE f.a the allldle veatral flseure andl baekwards as the
arterLa sptaal.te ventraris oa the ventrar sl{le of the
nerve ooril.

Ehe forlowf.ng braneheg are gfvea sff fron the
hf.ailer braneh of the oerebral sarottrl¡-

l. a braneh

shtEh paeses upwardle anå followE the
of, the fisstrre between the optle lobe
the eerebellum.

2o RaFE auüitlva- whiah arlses from the a¡terla
bastl'erle asil wÍth the anterlo¡ braueh of the
auilttory nelrr€ enterE the anðltory o&peule.

1- Rauge eo@u.ritos,n¡ eum ¿,rterra vertebralr-
ülch o@es .off fron the yertEbral a,rtery
an{l Jotas the bastlar artery tn the regloa
of the atlaato oootpltaL Jolnt.

lhe ostenral earotlð pesÉee fo¡mard frop
andl Þrsahg up tnto three branehes (flg.l)r

oour8e

and

lts polnt

$heqe
of ortgln
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orlglnate together ne&tr üre Bostortor eail of t,he hyonaaät-
bular oarttlage. Elrey ares-

thyrelð glrantl, the nylobyolil uusole, the byonenittbulsr
ealtllege, +ïrrl givtng of,f a braneh at tbe 1evel of the
thyrolô glandl ts æppxy the genlohyotü strEere anü the tongue.

(b) a¡tarla nanðtbu.larle lnlerna- the rnternal,
nanôlbclar artery üleh eupplies the nylohyolil, &ô the
externar anil lnternal eeratoh¡rold su,eeles.

(o) årlteqf.a naaôLbularle srterre-
nanillbular arterl st¿pplytne the nylobyoidl,
erteraal eergtohyold streoles, antl octendtag
anaetonosls wlth braneh (b) at the anterror

the estenoaL

eu,bnåxt11ery, anô

forwaril to Joln by

part of the head.

5t

$he eeeoadl

the euilltory orga,ae to

palr of arohee ualte Juet posterlor to
fsm the ôorsal aortt. Eaob aroh

I'

l'
l

l

gi'voe qff three braaehes on Eaeh er.de, aa arterr.a oeetgljg+E,
m , andl an arterta nexlLlarle
erterryrg flg.I).

Sh" l.eavos the syetemto
areh dorsp-lateraIly, pass'e outwardlç, sIð forwarêe to ôtvtdle,
Just postertor to the Jaws 1¡1to a branob to the lower andl onê
to the uppof Jaw, the lower braneh snpplylng the nytohyold
aaô $rbna*llLary museles, anit the upper brenoh the tem¡lorar.
and massoter Eusel.es, sail the sktn.
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dloee not oorresponil to tLe arterie ou.tanea nêgße of the frog,
or moet other amphlbta. Ëeelye oal1s the eorrespontHng bra¡reh
of the suÞolevlan la Deemogrrathuc the arterla eternal.is a¡lô

lt oertalnly showe e oloeer oorroqlronåeaee tg the a¡terla
stemalle of mæmale thau lt dløes wlth the a¡terta eutanee
magpg. øf æBbtbla. the terr arterta. eter,nel"ts shen ueoal ln
thle paper gay be ta,ken te refer to thtg branoh.

she rest of tho Er¡.bslavtaa artery where ft entEre
the manuE iltvtües tnto firo branchee, the arterta ecaDula¡ls
aupplylng the eihouliler gtrill.e and the a¡Tori.a br,aohtallg whleh
euppllee the a¡n muselee rttb bloodl. llhe peotoraLte andl

latleetmuE ilsrel uaeoles reselve btooô frou the arterla
þrashtalla aE üe thq Eupra esraooldleus, the eneoaaou,s, tho
üertotileu*, tbe er.eldo-huneral.le, thE fleror oerpl railtal.ie,
the flexor ôlgtterun eormauntg suÞllnle end the 6lglts themgelvego
å' brq¡rsh of, the arterÍa br*ehtal,f.e eorresponðrng to tho
arterLa tnterogsea ef ftlhenoûou eu¡rpLlee the e*tenson oarll
railteLle brevle anil glvea e,iklittonal bloodl to the Eapra
ooraçolðeue (ftg.5 and 4).

2¡ Farieta+ arlerlee.
Fhe ¿or.ta gf.ves off, nlne

arüerf.eg between the trront an{l htnil
of a patr le frequeatl¡r abseat. filhe

Joln tb.e vertebrel a¡tertee.

palreil parletal
Ltnbe altbough sne mepþer

parletal.'artenles all

t. .û,¡lteriae genLtalog.

flhe genttar. arterres-t*o patred arterÍee Euppr.y
the ovarl.ea or tosteE.
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4. Íhe _eo_e!!.aeo mesenterf.e axlE or arterf.a
lnteetlnartE oomunts- fhte arf.Eee fron the dorsal aorta
anil glvea off nr¡merous branoheg.

(e) antero, gaEtrlF,- rhls artery euppliea the eardlao
portlon of the gtouach.

(b) Arterl.e blpgtlea- fhre iE the mar.n artery eapBry-
tng the Ltve¡,

(e) årterla gastrleo-ôuoôens,1ie- Ehte ls a braneh to
the pyroz{.e enü of the Etomaah, the åuorreaun andr

. pa¡geI€aË.

(dt) ÁTteqf,-a llenalxs- shle artery eupprlee blooit to
. the spleen.

(e) Ârtertqe nesenterleae- ghese two brar,rehee suppry
bloodl to the neeentory andl lntesttae.

(f,) .å,rterla haenorr,holrtaLle- shte breneh provlilee
bloo{l for the reetum.

, j. Ehle þrenoh
: arlEeE f,ro8 the dorEal aorta trro Eegnente posterlor to thc- -9-

potat of ortgtn of the ooeliaeo meçenterie axis andt eupplles
the poeterlor endr of the lnteEttne an{l aeeentery.

,, 6. årterlae renaLee- lBheee are palredl renaL branehes
I^ lt. to the kldlneys.

"l . .å,rterlae epåFaetrreae- Ehese are palreü vessels
arlelng fron the dsreal aorta Just antertor to the ilias
arterf.e*. îheEE are eotsparatlvoþ large artertee whteh run
alogg the ventro latoral. bedly warr gtvl.ug off brs,aehos to
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suuply the museres æd Jolntng by anaetomosie wlth the

arterlae gternales on etther elile, Ëo a,s to fsrm a oontf.nnoue

veseel.. lhls may be a prtmltlve foreruruer of, tho eoadltloa
fn na,mals- a serleE of, segnentalLy e"rangeil vertebral arterlea
whleh wore onee alL eonr¡eetoll by anastonoses¡ late¡r the
eoaneotlons wtth the aort¿ of, the nlüdle part of the serles
beeene loet andl the qaatonoses maåe oae eontlnu.oue lateral
Ê,rtery along eeeh ventro lateral walr of, the tru.rk; the
arterlg eteruatlg of mæmalg.

8r arterl,ag lltaeae- tshe irtao arteryr .or.elther
sttle, leaveg the ôorear eorta neâr the poeterf.or eadl ef the
kidlnoy, paeses laterally aoroes the üorEar surfaee of the
klrlney anil theu ütpE sharpLy baohparde at an angle sf about
3g tlegreee ae t t enters the leg. r@e6iately en lts entra¡e.eo

tnto the Ieg tt erel,lÊ aqô fron the enlargoaent ßo formeil
arlse eever¿l branshes¡-

1r å bra¡rob to the tsehlo ea¡ldalis u',sole.
e. å braneh ts ths upper portlon of the

e*tensor trteeps mugelo.

â. .å. bransh to the upper portton Of the senl-

- aopbraÊo$rg mugole.

4. Elre artorte ieehlaåieq. (f,ig.F aail 6)

îhe artert? leehta¡rloq eoatlaues dtlstally and
glvea of,f Þranohee to the femoro-flburairls andt glutaoue
maxlaes mr¡.eelee, a brarach to the graetlis and a braaoh
ts tho lower part of the semlmembrågosug, anû eontlnuea
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illatally to eupply the freror dtgitornn Broft,ndlue. rt glvee
off, Ju.st above the revel of the }¡aee a braaob the arterle
lntergesea frsm wbleh artee two bræ,ahes, oae paselng outra¡d
aE the a,rterla outanea uùlLe the tnrer braneh, the arter,l.e
tlþlauq lateralts p¿sseq uniler the knee to the ester¡,eor

Eurf,aoe of t'?re htnê rtnb. lEhe arterla tlbtalle lateraltE
qnppl,l0e the erteBsor dlgltorum eomunlE longue nusole anit
the illgltE themEervee by meaae of the arterrae l.pterðrgttales.

9, .å¡terla oandaLle- Ebç eanrla.l artery ru,ng baok-
wår.l f,ron the endr of, the dorea^l eorta aaô eupprtea ühe bl,ooil
to the tetl,.

6. TEM0NART crnou¡Afros.

Eaeh arterra pur.nonarls ls nelr üever.opeð though
smaller theü elther of the other a,reheq. rt soadE. Off ea
arterla pharyngea to the ventral, rerl of, the phar¡racr Ílhere
ls ao braneh eorresÞonülng to tbe arterta Euta.nea magne of,
the freg. Ehre wer¡rd Ee@ to tnrtleate e tsoro ooaprete
aeretlon of the Þlooil la tbe lunge or that these Eore
sltggtsh forme ftnð the aeratloa ehleh ta&ee plaee ln the
eaplllary endlngs of va¡l0r¡e veseer.e ln the ekln suffl.teat
for thelr nesdle.

7r .ASSEFI 0R.VEFOUË ST6SEI[.

rhe brooü fros the a¡rterl0r regl0a of, the Þsôy
brought to the sfnus venoq*s through eaoh üuet¿e cuvierl
a largo vela the vona JngrrtartE erte,*a and a gnaller vela

1E

by
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the vena Ju,gulartE interna (fig.?).
fhe vena JugularlE eatarn? ts fomeit by the unlon

of the Ye¡la maxlllarls tnforlorte andt several enall branehee
whteh reeetre bloeü from the uylo\yotil, gealoh¡rofd, anit

tnternar, oeretohyeldr sueeles, the byonandttbular plate, a,nä the
thyrolô gland. she vena paxlllarle lnferlorle arlee¡ et thø
ttB of the Jaw freu an anastEnoeÍ.e wlth the vela of the
oppoefte et¿te andl follewa.the oourEe sf the 10wer Jaw neet of
the way baots reoelvrn€i blooð from the mylohyotê antl suÞ-
mastllary muselee. rt then passes ln atnost to the oontre
llne anil Jolns wtth the braneheg fron the tongue, \yonanüf.-
þular plate and floor of, the uouth to forr the e*terne,l
Jagurar. 0n rte baeknari! course the vena Jugularle exterr.a
reeetveq a short bra¡reh f,rom the thyrotrr granü.

Bhe fs forueù by the unton
of, tbe vene naxrrlarie supertorre, a braaoh f,ron the oentre"l
uervrffi,s eystem, aad branehes f,ron the taDoral. andl masseter
musoloe. flhe vÞnê naxLllarte auperiorl.e lE made up of
brenehee fron oaoh eldle of, the e¡rebal.I'o

' El¡e b100ü Êsn the forebrala te renoveit by tpo
vessele, the leter.+ progeneepaaus veras-, whtoh begtn at
the caterlor ðorsar. part of, the forebraln, p¿,ss ¡roeterrorry
along lts rrorss-laterar. eôge to nntta at the eatertor drorsåL
e{lge of tl¡s nlit Þrata irto a tranEverEe vesser the poEtqrr,or
ðl.onegttþalto Ìref.n. rhe bl0aer fron the nerve sordr te renovedr
fro¡o the hinüennost part of tho csrü by the ternrnar. veln
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wht€h' runs aaterlorly along the nld ilorsal edge sf the nerve
esrü wfthtn the vertebral eoluniln; beomlng at oboat the level
sf the antertor eðgo of the klilneyE the lateraal dora&r
vertebral vein. Ehe lateraal dlorset veutebral vein reeelves
saLl branohes the lntervertebratr, veh¡e frou the vertebrae.
Åt the junotloa sf, the üerve eo¡dl aad hlnd brala the lnternal
ðoreal vertebral vetn breahe !.nts tço bræeheg tbe creatal
ooofpltal vel,ne. lhe cranlÊl ocotpltal vel,nE then pass

fonpardl al,ong the ritsrsal raterat edlge of the bratn to Jotn
ulth the poeterlor illoneephalle vefn anô the eor@oa veeeel
so forteô paeseil through the trlgenlnal foraqen anû entere
the lnternal Jugular veln.

Opeatng tnts the iluEtas 0uvferf at tho s*ne potat
es tbe von& Jugularle esteæa ls the trerge muscu]'o-eìrta¿eous
vela (vena outa¡rea nagne). ghte reoelvea ln lte ooures
nrmsrsr¡.e branehes f,rom äre qtdee of tbo antnaL(f,rou tbe
nueqLeE anit ektn), anil onE relatlvsly large braneh f,ron tbe
etsln sf the rloreo-rateral pa¡rt of the hearl that eceme to
ooæospoaô te Seely"rs (aait Beth8ere) ureP* o,+tro"* B"*oa"

(f,ls.?).

$he brooit f,ren the manus rç rensvedl by the veãa
braehtalls. she t[gf,ts, the Exteneor iHgltorun, aa@oaaôu,s
quartus, ertensor eerpl ratrtal,re brevls, the au,Bra Gorê-
ool{leue, the eloldo bu¡¡eralf.s, anil a*eonaer.E nuçeLeg e'l
suppxy blood to the yens braahierre, as doee areo tho
peotoral.le- $be venâ braehtalte Jor.ne wlth the veaa
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eutanoa Eegna andt the vene coraso-olevLoularte (brlngrng
blooil from the latleELw,s ilorsl mueore anrl f,ron the sktn)
te fora the subelanra¡l vefn bafore entertng the Ou.vlerlau
tluet.

lhe venao pur,nonatr ee brf.nglng b100d f,rom tho
lunge unf te anil enpty iatø the base of the El¡ue venoeue Ëy
8, eomnon. pu.lmonary voln frem tbe rigþt ðoreel ef.dle.

E. Pog.t'En¡on vE$gus .sEsf$[.

Mogt of the broodr f,ron tho rtver rs ¡eturaeü
through the vena hopatlea reyebeng ùtoh arls:eç from Bgny
oaplLlary braneboe wtthtn the eubstance of the ltver aað
eneËgos u"ì u large voseel at the veatral anteri,or eaÊ of,
the llver to enter the Ela¿e venoEuE (f'g.g andr !).

r[he rEneindter of the broôd fron tihe Boaterrsr
reglon of the body ls brought to the eraus venesÌr* þy tho
vena eava Boeter,fPÏle, % ana v6nå
abdqalaallE.

llhe vena e&T*. poeterlorfe arùsee by branehee,
th" , f,ron tho ktitn€ys r pagees
forsardr reoelvrng branehee fron the reotua, tho i.ntostrne
andl neseatery (veaae nesententoae), the genltal organq,
tbe pencro's' anô a Þræoh from the apleen, traverEog
tho rtght ðoreatr pørtton of, tho liver anð npuo" wrth
the ven* hepatlei revehens from the ventrar. sfde of, tbe
Ilver fnto the eirys yenosue (flg.!).
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å.g wae mentloaeil before¡ eolae of the e¡nelneae

eremfnedl w€re thougbt to be iaeonBletel,y metansrphosed

oa g€eou¡lt of thelr peeeeselon of the remelnE of a gtll
on ettbor si.tle. lflreEe epeolnenË possesEedl def,tntte
poetoaniltnal veseels, the rlght aait left muberE of whl@h

lolaed to f,oru a etngre veseel whleh enteroå the veaa eava
poeterlorts Juet before tte entraneo t¡to tbo llver. Most
sf the epeolmene, b,owever, ehowodl no trageE of eithor gllle
nor postoardlnalE. llhese Latter wers aeeumeil to be

(ooupletely netanor¡ùoeeil), adluLter Ehe ebeeaee of, poet-
oarôlnars tn tbe aitult ånblyetøa tlgrtnun would eeæ to
be aa lnill.eatlon sf e reEs prlnltlve oonillttoa than that
found tn eertaf.n sar'Ea¡rdere Êueh ae $alan*nôre ma@uroea.

rflhe vena abüonln¿]-fs re. fsrued not Ëy braneheg
fron the venae tll.aeae on e¿eh slde but by tws 

'uranohes,

raml ebelomlnalee, f,rsn tbe vona€ f.liaeae eormu.aes eÊ they
Bssr along the Latero dloree¡. etalee of the Elilneyer 8d by

frou the ventrar bodry war.r (veaae musc¡rrareeì.
tt reeelves eovera.l branohee f,rom the meeentery
neFe3t,eltoael aad e bransh Éþoa the reetum (fgqg
holôa1ts).

Íbe raar abdronraarea roeetve blosit fren the tail
(vena eaudalts), a ehort brmeh frou the htniler ond of the
br'adrðer and the braneh.ee from ths htnå lege (venae tllaoae).
Eaoh rse'us abdronfna¡.fe aleo reeelves a braush fron the

Is addttloa

(v?ape

he,emorr-
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ventrel bodly ïrell aaå a braaeb ftoa the ilorso-latela].
portlon sf the ekln luEt baek of the hlnil reg. ghe tso
reEl abdonlnaLee Jofn to fsrm tho vena abdlontaallq whteh
entorE the vena porta hepattee. îÌre raAt abdlonf.nalee gfve
sff nume?ou.E branohee to the kirlnsys so tbat EoBe sf, the
þIøoil they reeetye pessee through tho eaglllerleE of the
llver whlle part passeg through the kidneys eaterlag them
through the yerxa.e reaeJ'ee aåvehentee (ftg. B).

rhe veng porta he¡ratiea treeerveg brEashes fron
the meeentery (venae me'enterlca), the stonaoh (veaae
gartrteåo)r the etonaeh snd üuodearn (vena gaetrtoo-
dluoilenalte), aad the oeeophaguc (vena oeeophagea), It
also reoelves the vene ebilonfnaLle es that lt appears
a,lmost a,s a braneh of the be¡etro portar vefn (flg.g and g).

rB the htait l-eg the dlglte ere dralned by the
venaê laterdtgltelee whteh Jotn to forn the veaa, por.,ã€ar
fhe vonq Xrerones reoelves g brâaoh at the hree fron the
e¡ctensor ,illgltorun eonuunta l0ngne nusele. Jrrst above
thlE polnt rt entere, the .'ena poplttea whfeh reeoives two
breaohos froa the skla (veaae outaneae), anil braaohss ftou
tho gestroenenl,un, 111o flbularts, anrl pu,bo-t1þialts masoles.
fhe vena poplltea e¡r,terg the vene fousralls whlch neeelveq
braaehoe frsn tho graotrle, f,emoro-ftburarte, extenser
trieepe, semr'embra¡ao$rs an. gl*taoue maatnu.s mu.seô,ee. Írho
v@n& fenerellÊ a€ it Leaves the leg enters the tltee 

"olnuihteh Jorne the romue abdsnrnar.le noa$ the postorlsr eadr
of the kidaey.
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fhe veaa eanüÊIls dlratne tha nussulature
anð eaters both. tbe ramt abôsnfnales at one polnt
ltne JuEt posterlor to the kt ilaeys.

of

1n

the talI
the nLil

epIvER.{E C e$qluglol{$ .

ås ooaparoil srlth the t¡ro urgilele types çåoee blosô-
vaqouler eysten ie f,air1y well Eaowa, nanol¡r gqesogn,etþug

a'ni[ $q6lerpeq, ånbryetsns ttgrlauu egïees wlth the f,orrer
type tn havtng a vena åbdonlnalts orfglnatlng froa Tenae

rltaçae eomrrneE anû rn havrng parred .á,rterlae splgastrteao
árlslng fren the asrte tn front of tho 4ltertao Illps,ae.
on the other hanô åpllystona resmbles sÞererpes tn that
the lenee suþqrpvra,e @pea rato the du,etf. Ouvterr ,a¡rdr not
as la Poeeoæplbus iltreetþ f.nto the slû+e venòe3.s. .å,

frrther reseabl.g¡lee to $pe1orIloE ooours tn the orlgfn of
oseh arterla cutEgqa nagp€. f,Im the arterl¿ $eþelavte
lnsteail of, f,ren the .årterta l¡u.lnoneIts.

In lte leok of, ¡loetea¡Alnal ve!.as, anil ln the
so¡1=pêreletonoe of the f,tfth enbryonlo arterlal areh,
-ånblyetoue woulil eBpo'r to þe lese prtnltlve than the
n*Jortty of Ursde1a,
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VeggeI'E.

årterla Ëoeltae o-ne goatetrlsa.

.åfterle antere'rgaetrfca

.årtErl e ggstrte o- dlu,o {l 6?rall s e

.årterla h,aenorrbsl. ôall s.

.{rterll.Ê hepatfoa.

årterla lteaalte.
.6,rt€rta mêE en têrt g a.

drrteri a epl gaetrf. oa.

årterla. genltåI'oe.

årtorlae. lnterd lgltele s.

Ârterla tllaaa.
å¡torf.a lntereseea.

Arte¡ila eu,tap,ea.

.ÀftorlÊ tlbtel.t Ë l&terç¡.ig.
å¡terla loohlaillea.

årterl a Ea:rll1arl s oaternÈe

.ürterla B€senterlea poeterlor!. e.

å¡terla oeotpltelle.
g.rterlae pe¡letsleg.

å.rterlae r6naleg.

å¡terta su,t€lavla.

.å,fterla braehla]'le.

.årterta gterualts.
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.å..S.S.Eeo .å,rterla aeapularte.

.å..T. årterl¿ vertebraf,.is.

ê.8. Ccrotle ertetaa.
O.Eetû€. .å,rterlg manillbularle er-teraa.
d.E.ml. årterfg nandlbul.arlg lnterna.
C.E.th. å¡terte tb¡rrolilea.
9..&ot Dorrsgl åorta.
Y.åe Vsaa abilonlnallE.

Y.å..hÊeE. Yen& haenorrhotdle:.1s.

Y..å.TE.. Ven& Engoula¡lf.E.

Y.å. YoEoEo Veae vgêteu.l.Art g.

V.B. VenA breehlalf.s.
Y.C. Von& catrdlq,lts.

V.O.C. Vene eoraso-e1evloularl€.
V.ø.M. Ven& slrtaaea nÊgrit&.

V.O.P. yena eavå. poetortorle.
l.F. yena fenorelLE.
T.E¡B. yene he¡latiea revoheaE.

V.I. Venas lntoritlgltal.es.
V.I1.8. Teaa tllaae oom¡auulgr

V.l.E. yena Jugularls estema.
Y.J.ErtsgE.lnf. vena &åEf1lerrs inf,errerrg.
l.il.E.Itng. yena 1lngualle.
V.Jcf. yeng Jugtûerfe tnterae.
V.J.Ic8¡rÞo Vene aaslllertE eu.perr.orfF.
Y.P. - Veag ¡nrJmonalig.
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Veaa perono&,
' 

Yen& porta hepettea.

V.P.ErgåBt. Vega,e ggetrÍoae.

V. E r Eo Baet= ürlo. yetrg ga etrt e o - iluodl enal lg.
6rPrErBê8. lenge meeeater1oee.

VlF.EoooE¡ Ven¿ oeeophage¡,.. ..

V.Pe.

V.P.E.

V,Po.

V.R.R.

Venå popliüea.

Venae rsneleE rerob,onteÊ.

Ïnrfls1el,

1. ^å¡flooaaeug.

e. åneoneeuã quertueo

l. 61oldo-huneral.ig.

4. Esteneotp earpl radttalte brevlE.
5, Eafeaqor ðigttorru eouaaals longus.
6. Ertelrsør trleepe.
7 t Seuoro:'fLbularle.

8. Fleror earpl radtalt;'.
9. Sleror eewrnu.als brevfs.

10. Fleror iltgttonru @ermunte Loa€ug.
11. Fleror illgttonrn oe@unlE proftlndlu,s.

le- Freror illgttorun eon*nnle eubl'mle.
!r. eq.strosnenLua.

14. Êenlo\yolileue.
L5. êlutaeus tsaalmus.
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L6. Êrap!.lle.

1?. latleel!ûns rlorsl.
18r PeeteraLts.

19. SealsenÞæBoÊug r

?;Ø. StrprE-egreeslüeug.

el. Stblaltq antlous.

Other gtngtEreç.

g .{udlltery Sapsu.Ie.

lT earottd €i].andl.

ITI
rv

0erebral Henlsphere.

Eyonandltbular Oartllage.
g üBseI 0åpeule.

gf Ehyrotil Slenil.
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