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THE DETAILED AUATO.Y OF TXITURUS TORU3US.

Introduction.

This investigation was undertaken, on the advice of
Dr. Fraser, becsuse of its interest from an evolutionary stand
point. 4s the investigatioa has shown, this form is much more
nearly in the direct line of descent of higher vertebrates
than is the frog,which, in comparison, is very highly specisa-
lized.

Since the life history and habits have been fully dealt
with by Ritter(zroc.Cal.icad.Sc.IB897), Storer{3yn. of amph. of
Cal.1925), Cope{(Bat.North Am. ), and others, it is unneéessary
to give = detailed account heres  Por thefdiscussion of the
external features also, Dlitter and Storer are sufficiently
complete.

None of these authors,however, have discuesed in de-
tail the internal anatomy. This alone is dealt with in the
present thesis.

Since in each of the systems exsinined so many structure
were di’ferent from those described in other Urodeles, conclu-
sions as to their homology cpuld be drawn only after compari-
son with descriptions and figures given in various works in
comparative amatomy of vertebrates and more particularly in
those works dealing with the Anura and liammals,

The systems will be discussed in the following order:

Skeleton,

lluscular,



v Digestive,
Vagoular, or Circulsatory,
Respiratory. (
Nervoué; |

. 3ense Jrgans,

Urino-Genitsl,
3lands,
liaterial,

Kost of the materisl used for dissection was obteined
from 3eaver Lake in Stanley Fark and Lonely Lake near
Departure Bay, Vancouver Island. " The specimeﬁgiggre Dre-
served in the usual formalin preparation were in very good
condition for dicsection. |

Specimens were also found by the wriser in an o0ld mill

pond in Lynn Valley and a pond near Cixteenth Avenue and

arbutus Street.

e
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I.

THE SKELITON
Although the skeleton of this form for the most part
resambles that of other Urodeles it 18 very interesting from
an evolutionary standpoint,
The Skull  (Plate I, figs. I%2)

The skull of T.torosus is partiocularly intereeting
because of the presence of a supra-temporal bar which sug-
geets a direot line of descent from Urodeles to Reptiles.
This bar is present in Hatteria,the only 11v1ng s@nns of the
Rhyncocephalia, and some foessil forms. The bar is apparently
found only in the two forms, Triturus and Triton (Kingsley,
1928, p.125)

The skull 1s more primitive than that of the Anura
because of = reduced number of bones., It does however resemb-
le the anuran skull in shape and generai appearance.

Cn the ventral side the following bones are observed.

The gzpmaxillae are fused and in the median line is the smsall .

fontanelle. Tostero-laterally are the maxillse, Teeth are
present on both the maxillae and premaxillse., On the roof of
the mouth the vomer and palatine of each side are fused,

forming the vomero-palatine. On the median line between the

two vomers is a large foramen, the inter-vomerine foramen.

The palatine teeth are in two long, santeriorly converging

rows, The parasphenoid makes up the remainder of the floor
of the cranium,.

The lateral border of the cranium, as well as the

inner wall of the orbit, is made up of one bone, the orbito-



2.

ephenoid or sphenethmoid. The pterygoid is a fairly well

deveioped hone with s forward projection, part of which 1is
8t1ll oartilaginous in some individuals., The quadrate is
L. laterally sand ventrally placed to the squamogsl. The qusadrate
" vears the condyles for artiouiation with the mandible. Yo ;
skeletal structure oocurs between the maxills and the guadrate
There is, however, a well developed ligament extending across
the interval between the maxilla and the quadrate and also
one between the maxills and pterygoid. | -‘»;

In the auditor; capsﬁle the periotic is ossified. dn

the outer, vnetral side of the capsule is the fenestra ovale

I

in which is the stapes. There is no columellé. The ossified
eyoccipital is fused with the periotic. On the exoccipitals

are the condyles which artioulate with the first vertebras

. . . NN o AR AL, TR .
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On the doresal sﬁrfﬁée tﬁé premaxilia extends back

a short distance mediaslly., There is a~éavityvon the medisn
line which is bounded for the most pasrt by the premaxillae

but the mnterior pottéon of the frontals form its posterior -
margin, Laterally, as before is the maxilla. Between the
maxillse and premazxills on the dorsal gsurf€ce 13 the Eﬁﬁﬁl- 8
comparatively large bone., i prefrontal is also present, form
ﬁing the arnterior border of the ortit, Over the dorsal surfa

‘ ‘éﬁrface of the br=in &re the paired frontals,
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“osterior to thcoe are the palred parietals. In each of

L

the parietsls ic a deep broad fosea passing from nesar the
median line antero-ventrally, This forme the groove 1n
which lies the anterior temporal muscle. Onthe posterior
marzin of the groove is a well developed ridge which
cerves 88 the attachment for the posterior portion of the

- temporsal musecle. The periotic, exogcipitale and

supra-gecipitales are fused. On the surface of the periotis
sre the imprescions o® the serliciroular csnals. The
gquanogsl hase an anterior projection which parses forwarld
to mect with s posterior process from the frontal, thus
forming & gupra-temporsl bar. This is the bsr to which
re ference hss nlready becn msade.

The 1lower Jar is made up of two lleckel's cnrtilages

surrounde? b; membrane bones, dentmle, splenial, angular

and a fuse? Qoropsr. and suprsngular. There. is one cart-
ilage bone, the articular, which articulates with the
quadrate, The dentale is supplied with teeth.

The branchisl skeleton is represented by the hyoid

arch and two branchial arches. There is a central portisu'

the copula, or basibranchinl cartilage, fpom the anterior

end of which sre two lateral cartdlaginous projections or
cornus., To these two cornua the ceratopyal is attached at
its anterior end. This is the representation of the hyoid
arch, Lnteriorly it consists of & large flat oval cartil-

age, posteriorly'it i1s ossified. The posterior end of this
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bone is attsclied to the s, uamosal. To the posgsterior eund
of t® copila are attached the palred representatives of
the first and second branochial arches. The first cerato-
branchisl is co:pletely ossifdéd, the second only partinli&
so. The, ccme together in a cartilage post:oriorly. Prom this

cartilasge an oscified first epibranchlal passes back

psrallel with the ceratohyal and ventral to 1it.
In the lar;nx two small arytencoid cartilages cup-
Ppree - .
Ath: anterior psrt of the tracheal chamber. Yn the lateral

sides 0f the vestibule are two other small cartilages,

-The Vertebral Skeleton. . ‘ .

The four regions in tke vertebr;iw251dmn maylbe dis-,
tmguiehed,' thoush for the most part the vertebraf are
similar. There is but one vertebra. the atlas, in the
cervical region. “his sarticulates with the oocipital

ocond;les of tke skull by means of two'simi;ar condyles.,

This 1s followed by the thoraco-lumbar or trunk rcgion
made ur of twelve or thirteen vertebrae éll be~ring

rivs., The sacral region consists of buthne vertebra,
This has the transverse process especially develored dor
the support #f the pelvic girdle. The caudal region.

18 made up of numerous vertebrae. In the anterior portion
the vertebrse haie well deveioped haemal arches a8 well as
the 1a£era1 gygapbphyses for $he articulation. There are
no ribe in the tall region.The vecrtebrae of the tail'“
graduslly decrease in size and comle::t; Y1 1 at the

posterior end they sare mainly centra .
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The, vertebrae nre oristiiocorlus,
The ribs arise ss in Necturus, “®orn two heads, a dorssl
fﬁ(tuhercular) and ventral/{capigular) rortion, The two
inunite and pacs for some distmnce around the bod, cavit;,

The Pectoral Girdle (Tlate ITI, fics.(®7)

The coracolds are large and cartilsginous, tle
le®t overlappins tre ripght, on tte vertrs)l -mPface, T

1c also = small cartilaginous procoracoid, and on the A-1.

sl surface is the scarula.Surrcundln~ the glenoid cavlit;
e an oscified portion extendin: ihto the coracold,yro-
cowacold and scapula., There is a small forsmen in the
cegi®ied psrt 6? tte coracoid., There is a sméll ridge o
the dcrssl surface of the scapula which serves as an ats
techmcnt for the cucllaris muscle.

The humerus i= qutte regulsar dbut the radius and
ulns are present as two separate but similar bones. |
There are seven carpals, five of which sare partially os-
8i®ied, “our metscsarpals snd eight phalanges. The dist-
ritution of the rhalanges 1s as follows: one on the se-

- con? Qdigit, two on the third, three on the Pfourth, two
orr the Tiftl,

The Pelvic Girdle (Plate III, 1g.8)

The pelvic girdle consists of a cartilcginous plate
the ischio-pubic plate, of which the posterior part As os-.

gified. Prom the anterior end is a b®ifurcating projeotien,
thk epiputis or ypsiloid cartilage.Running dorsally from

the postero-lateral pértion o? the
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plate, to be Jjoined up with the sacral vertebra are two
ossi¥led ilia. The 1lia pass posteriorly as well as
dorsally;because of this the origin of the muscles of
the hind 1imd is greatly modified,
The femur is ossified and the tibia snd fibula are two
separate bones both strongly developed. On the posterior
margin of the fibula is a long flat ridge which serves
to give breadth to the limb. There are sometimes eicht
and sometimes nine tarsals, in the former case nulbers
four and five are fused. Pive of the tarsals are partially
ossified. There are five metsdsarpals and eleven phalanges
the latter being distributed as follows; one in the
Pirst digit, two in the second, three in the third,three
in the fourth, two in the fifth.

In the ischio-pubic plate are two foramina through
which the obturator nerve pssses. Hence the foramen mﬁy
be termed the obturator foramen and regarded as the

homologue of the obturstor in hi~her forms.



B "HE 1IUSCULAR SYST.IL

In the main the nomensclature here used is ns npplied
t0 homologous muscles in the hicher forms.

iluscles of the hyoid region.

Geniohyoldeus - a long thin muscle extending from the

sternum to the tip of the mandible. The orir-in is in the
mandible and the insertion in the fascia of the sterno-
hyoid{

Rrancho-hyoideus/{cerato-hyoldeus) - is a heavy

muscle originatins in the anterior portion o7 the cerato-
hyal and rum.ing postero-laterad to be inserted in the
vrosterior part of the ceratohyal and the posterior part

of the first epidbranchisl,

Sternohzoideus - arises fprom the sternum and is

inserted 1:: the dorsal surface of the hyoid arch, It is

slso derived in part from the anterior portion of the

rectus ebdominis.

lylohyoideus - (Intermaxillaris anterior-Bronn)
N Submaxillaris -Ecker)

It is 5 transverse muscle originating on the medisl
border of the mandible and inserted in the fascia of the

. median ventral line and the hyoid.

Stylohyold - ‘Intermaxillaris posterior-Bronn)
Hinder prtion of submaxillaris -
X¥cker)

It is 2 narrow, well developed muscle arising on the
yosterior margin of the mandible and ineerted in s fascia

over the ooracoid, sbout the medisal line.
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fuscles of ‘he Pectoral Region.

Procoraco-humeralis - lies o the ventral surface

of the procoracoid cartilage. It originates on the an-
terior portion of the procorscoid and is inserted on the
humerus. It corresponds to the deltoid in man.

Supracoracoideus - lies on the ventral surface of

the coracoid. It originates on the coracoid and is in-
serted on the humerus posteriotr to the insertion of the
'pravioualy described muscle.

Pectoralis - It is situated on the ventral surface

posterior to the supracoracoideus and in the santerior
portion running parallel with it.It is a fan-shaped
musele. The anterior portion arises from a fascia
gimilar to the linesalklba on the median line and from the
cartilaginous sternum. The posterior portion originates
in a fascia overlying the rectus abdominid and the
superficial aponeurosis of the external oblique. The two
run together to be inserted on the lateral process of
the humerus. In this form the pectoral muscle shows
beginning of differentiation into anterior and posterior
portions.

Coraclo-brachialis brevis - is a flat muscle dorsal

to the pectoral om the posterior and ventral surface of
the corscoid. It arises from the posterior marginc’ the
coracoid and passes laterally to be inserted in the

proximal end of the humerus.
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Cerac. o-bracihlallic lengus - is a long thin musecle

-arising from the lateral rosterior border of the corsmeoid
Its origin is covered on the ventral surface by the
- goraco-brachinlis brevic., It passes laterally to be in-
~serted on the humerus adbout two-thirds of the way from

- the shoulder, |

Coraco-radialis propius - is a thin flat muscle

lying on the ventrsl surface of t:e coracoid directly on
.the bone,dorsal to the suprs . .“+coracoldeus and having
- the same origin on the coracoid as that muscle. It |
is n fan-ghaped muscle,the fidbres of whioh come together
to form a long tendon. One bdranch of the tendon runs out
to be inserted in the humerus,the other spreads to form
a fan-éhAped tendon which is inserted on the radius and
ulns around the inner margin of the elbow jecint.(See
figure) i_‘ _

Biceps - (Humero-lantibrachialis 1nferior-Bronn)
This is a strong,well developed muscle which arises from
the distal end of the lateral.procese,passes aldg the
humerus to be inserted in the proximal end of the radius.

These two muscles correspond to the biceps bmsach ii

in the rébbit(Bensley) and to the biceps in man,

& lusocles of the Borsal Surface.

Dorsalis soapulae - (Infréspinatus—Ecker)

It is a well developed muscle on the dorsal surface of

the scapuls’ justpinterior to the latissimus dorsi and
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covered-by it in the medial posterior region. Anteriorly
it is ocovered by the cucullaris. It arises from the
medial cartilaginous surface of the scapuls, psasses
ventrad to be inserted in the lateral process of the
humerus just posterior to the procesaco-humeralis.

Latissimus dorsi- (Dorso-humeralis-Bronn/ It is

a flat trdangular muscle Just posterior to the dorso-
scapularis and covering the postero-medial portiop'of
that muscle with its anterior border. It covers also the
serratus magnus. It arises from the fascia on the
‘dorso-medial line of the body from the third to the
#ixth vertebrae. The posterior portion arises from the
myotome of the fiftk and sixth vertebrae. It passes
ventrally as a converging muscle to be inserted in the
proximal end of the extensor side of the humerus near
the lateral process. The insertion is just caudad to and
partially covered by the insertion of the dorsalié
scapulae,.

Cucullaris -(Capiti-dorso-scapularis-Bronn)
Trapezius)

This is also a converging muscle snterior to the dorsalié
scapulae,It afiaes from the fascis on the dorso-nedial
line of the firet two or three vertabrae.and also from
the exoccipitals. The twduranches come together

And are inserted on the dorsal border of the bony coracoid
and on the ridge near the ahterior border of the bony

scapula.3ronn compares this muscle with phe cucullaris
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rnd sternceleido-mastoid in man.

Subcoracoscapularis - It arises from the upnper .

edge of the bogy procoracoid on the inner surface of the
vone and from the inner surface of the scapula.It passes
laterally to be inserted on the inner surface of the
deltoid crest of the humerus.,It is s short, stout musclé
in the axillary fossa.

Anconeus or Triceps - It has three definite origins.

Sgapularis medialis - arises from the posterior border

of the scapula,around the glenoid cavity and from the
proximal end of the humerus.

Humarslis lateralis - Arises from the proximsl end of
the humerus on the outer or lateral surface

Humeralls medialis - arises along the anterior border

of the humerus throughout its entire length.
All three come together to form a tendon which passes
over the elbow joint and is inserted on the ulna.

Serratus magnus - (Thoraci-scapularis-Bronn)

It is a falrly well developed muscle on the dorsc -
lateral surface of the trunk covered by the latissimus
dorsi. It has two branches,san upper and a lower portion.

The lower portion arises from the second rib and psasses

anteriorly to be inserted in the inner anterior border
of the seapula near the insertion of the cucullaris.
The upper portion arises from the second and third ribs
and passes anteriorly to be inserted on the posterior

border of the cartilaginous part of the scapula.
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. ‘‘ugoles oF the orearm.

Flexor oarpl radialis - (Jumero-radislis vol ris
Rronn)

It arises from the medinl surface of the humerus Jjust
above the lateral epicondyle.It runs along the radius
to be inserted in the distal end of that bLone and the
" sarpue radiale.

®lexor digitl communis - (umero-phalangi volaris
Bronn) ‘

It arises from the medial epicondyle of the humcfus ,
runs along the radius to a fasels in the palm of the hand
whioh is divided into four branches,one going to esach
aigit. |

Flexor oarpi ulnaris -{Humero-ulnaris volaris
Rronn)

It arises from the medisl epicondyle of the humerus,in
ecommon with the preceding,and is inserted in the distal
portion of the ulna and the ulnar carpal,

2xtensor csrpil rsdislis -(Humero-radialis dorsslis
Brony)

It arises from the latersl cide of the hurierus nesr the
lateral epicondyle.It is inserted o the outer surface
of the distal end of the.readius and the radisl carpsal.

Extensor digiti ocomnunis -/ Humero- di-iti 2-5-Bronn

It also arises from the lateral epicondyle,passes along
the dorsal surface of arm snd pasces into s fascia which
ie divided into four branches,one going to each digit. ¢

Zxtensor carpl ulnsris -(Humero-ulnaris dorsalis-
Bronn)
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It also arices from the lateral epicondyle on the outer side
of the arm and is inserted #n the distal end of the ulna and

the ulnar carpal.

'uscles of tle Back aud Neck. (Flate IV, fig.9)

Digastric - (Cephald-dorso-maxillaris-Bronn
Depressor maxillse - Ecker)

Thie is 8 strong,well develored muscle on the lateral side of
the Jjaw. Tt has two oflgins,one a thin muscle arising from the
dorsal fascia,the other,a stouter muscle,sarises from the
lateral m-rgin of the squanosal.The two come together to be
inserted on the posterior angle of the lower Jaw.

lasseter -{letro-tympamo-maxillaris-Bronn)
It is a similar musele to the foregoing and situated anterior
to t$.It arises from the anterior border of the qidrate bone
and the lateral border of the supra-temporal bar. It passes
8ownward and slightly forwsrd to be inserted on the lateral
gurface of the lowcr Jav,antericr to the insertion of the
8ignstric.

Pterygoid - (Pterygo-maxillaris-Bromn)
It ¢ s smsll muscle arising from the pteryzoid snd passing
down,ccvnfed by the temporal,to be inserted on ‘he lower Jjaw.

Temporal - (™ronto-parictal maxillaris-Rronn)
Thies arises Prom ile 2111le¢ lline ffom a Pascla on the dorsal
surface of the atlas, It runs antero-véutréd in a groove in
“he parietsal,passing under the supra-temporal arcade,ventrall}
to be inscrtedpb, a long.tendon on the postero-medial surface
of the lower Jaw, There le nlso a posterior part of tlis

mugcle which arises from the wueural spincs of the second,

: - )
DR 3 it ot
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third snd fourtl: vertebrme. Tt passes antero-ventrally Jjust
vosterior to the anterior portion of the terporal and is in-
serted on the posterior margin of the groove of the parietal
and on the dorsal margin ofhthe squamosal, |

The temporalis is maﬁé‘ap of fibres from the longissimus
dorsi and conetitutes the dorsal insertion of that muscle.
There 1s = ventra1~:rtion of the longissimus dorsi whose in-
gertion is on the occirital region, |

levator searulse - (Bssi-scapulsris-Bronn)

This is s long thin muscle arising from the occipital bones
passing backward to be inserted on the snterlor upper margin
0f the cartilaginous scapula.

The Muscles_of the Eye.

The muscles of the eye are very similar to fhoée of the
frog. On the dorssl surface ma;, be seen the superior obligue
frorm the anterior margin and the superior rectus from the
rostero-medinl margin of tie orbit. On the ventral surface
ma) be seen the inferior oblique arising near the origin of
the superior and the three rectt muscles from the postero-
medial angle of the orbit,

ng Trunk !uscles.

The trunk muscles show some advance towards differen-
tiation. The dorssal or epaxial muscles remain in the form of
myomeres. The ventral or hypaxial portions show a beginuing
of development into lsyers. There is present an externél and
an internal oblique, a transverse, a rectus abdominis. The
external and internal oblique and transverse are separated

from the dorsal myomeres by the lateral line. Un the lateral
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borders of the rectus abdominis are myomeric thickenings.

" luscles of the Pelvic Girdle and Hind Limb.

Dyramidalis - It cousists of two small rectansular nuscles
on the ventral surface of the sbdomen., It has its ori>in on the
rnterior border of the cartilazinous portion of the 1schio-pubic
bone, It passes anteriorly on elther side of the main brsnch

of the epipubis and parallel with it. It is inserted along the
rosterior margin of the arms of the ypsiloid cartilage,
adccordins~ to Broﬁn this muscle is homologous with the pyra-

midslis i man.

Rectus abdorinid - (Pubo-thorscicus-Bronn)
It ooneiste of two long narrow muscles on the ventral surface
0f the ZWody on either side of the "linea alba" and traversed
b, seven"inscriptiones tendinae" The muscle arises from the
entire anterior margin of the ischio-pubic plate and passes
anteriorly, ocovered in its antgfior portion by the pectorsls.
It branches anteriorly, sending some branches to be inserted
in the cartilaginous sternum. The rest of the muscle continues
forward as the sternohyoideus to be inserted on the hyoid.
The lateral portion of these muscles is particularly well
developed ,forming a thick muscular band, thus showing the

traneition from the fishes to the higher forms.

External oblique- (Costo-abdominalis- ®romn) . .. . :
This muecle arises from the point of the ribs all along the
bsck, The muscle fibres arise in diverging poinsdgcoming to-
gether to form a large flat muséle on the lateral surface of
the body. The fibres run postero-ventrally,some of them being
Joined up with the lateral border of the rectus sbdominis,
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oth-re golnes on as n thin film to the linea alba. Some of the
fibreé_also are inserted on the ilium, others on the anterior
margin of the ypsilold ocarti}age and around the border of the

agetabulum. ’ ' )

Internal oblique -(ibdominis obliquus internus-Bronn)

It is & flat muscle similar to the preceding and lylng Jjust
beneath it. Its oricin is the anterior border of the 1lium
and the vertebrae from the sacral region to the fourth rib,.
It passes anteriorly and ventrally. The fibres nre inserted
in the rectus abdominis and on the sternum.

Transversalis - This is a thin muscle similar to the two

?former and lying bereath the latter. Its fibres run trans-
versely around the body from the vertebrae from the neck to
the sacrum and are inserted on the mid-ventral line as ir -
Bériptiones tendinse,

Gracilis - (Pubo-ischio tibialis)
It 18 a thin flat muscle ori~inating in the middle line of
'the ventra1 surface of the ischio-pubic plate. The fibres
run outwsrd,converging,to be inserted on the mediasl anterior
~surface of the tibia. |
| Caudali-pubo-ischio-tibinlis -

Thic is a thin narrow muscle arising from the ventral surface
of thw fourth and fifth csudal vertebrse,in common with the
ischio and femoro-caudal. It passes forward parallel with

these two muscles to be inserted in the posterior border of

the graoilis.~
Semimpgbranosus -(Ishhio-flexorius-Bronn)

It 18 a long thin munsocle originating on the posterior margin
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of the ischium. It passes down and out, joining the preceding
muscle near its oriein on the gracillis,to be inserted on the
rlantar surface of the flexor dipgitorum. It resembles the
semitendinosus of Menopoma as desribed by ..ivart.( roe.Zool,
So0.T869) o

Sartorius - (Pubo-tibialis-Sronn)
This is n long slender muscle which arises from a fascia salong
the outer anterior margin of the ischio-pubic plate. It runs
outward anteriorly to the gracilis and is inserted on the tibigA
on the medial surface Jjust in front of the insertion of the
gracilis. This origin resembles that of !'enobranchus as
described by !'ivart ‘Proc.Z00l.S0e.I1869), in that 1t appears
a8 a continuation of the external obllque muscles.

Ischio-caudal - {(liivart) L, L o

I} arises in common with the semimembranosus from the ventral
‘border of the fourth and fifth tail vertebrae running parallel
| with it to be inserted on the posterior margin of the ischium.
'It is the most medisl of the three muscles passing along in

this region. I éf - %1  . :455

Pemoro-caudsl - Mivart)

P I

This ic a similar muscle to the preceding and arises in
com:.on with it &nd sem#membranosus from the fourth and fifth
~oaudal vertebrae. It passes anteriorly parallel with them to

be inserted on the inner medial surface of the femur Just

s

- below the great ;roohgagg;. This 1nsertion is covered by that ;}€
of the adductor, - .l . ' |

Pectineus - {Fubo-ischio-femoralis internucs-Bronn
Iliecus -!ivart)

It is a fairly well developed muscle originating on the
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anterior borber of ‘he ischio-pubic plate.IlIt runs out to be
1nsert;d along the lower half of the femur to the tivisl con-
dyle. The position of this muscle corresponds to that of the
iliscus in certain forms but from its origin and insertion
it seems to correspond to the pectineus.

adductor - (Pubo-ischio-femoralis externus-Rronn)
It is a large triangular muscle on the ventral surface of the
ischio-pubic plate,covered by the gracilis. It originates on
the meddd4l line of that plate runs laterally to be inserted
on the medial surface of the femur near the insertion of the

pectineus and femoro-caudal,

Gluteus maximus - This is a long narrow muscle ori-

ginating in the distal or ventral end of the ilium near the
acetabulum, It passes along the femur to be inserted in a
fascia which passes over the condyle to the proximal end of

the tibis. Tlense see page 20 for 5, ediuB and Ilinimus.

Reotus femoris - It is similar to the previous muscle

and lies close to it. Its origin is Jjust anterior to that of
the gluteus maximus. It passes laterally to the the gluteus
maximus to bée insertdd in a fascia passing over the knee Jjoint,
in common with . the gluteus maximus, when the two muscles
are inserted as a single tendon on'the proximal end of the
tibia, '

‘ The two preceding muscles are regarded by Bronn as
different heads of the same muscle which he calls the Ilio-

extensorius.,
Biceps - This is a fairly well developed muscle arising
from the femur about the middle of the shaft and passing out
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'to be inserted on the fidula.
.;

Ilio-peroneal - It is a long slender muscle arising

from the ilium in olose connection with the gluteus maximus.
It paeses out to be inserted in the proximal end of the fibula
on the posterior side. S T o

These two muscles are regarded by Bronn &s two heads of
the same muscle whioch he terms the Ilio-femoro-fibularis,

Tibielis anticus - It srises on the distal end of the

femur and proximal end of the tibia mnd is inserted on the
tibia and tarsus.

Tlexor communis digitorum -It arises from the distal end

02 the femur,passes down the plantar surface of the tarsus
and is inserted on the five digits. i,@&fGﬂy?; , .
*lexor hallucis - It 1s & small muscledcovered by the

former. It arises from the inner upper border of the fibuls
and pesses obliquely to be inserted in the hallux.
These two muscles are well developed in Triturﬁs,v
sovering the plantar surface of the foot with a thick pad.
Peroneus - It deises on the lateral epicondyle of the
fenmur and is inserted along the snterior portion of the fibula.

Extensor brevis digitorum ~ It is a shott muscle covered

by the extensor longus digitorum. It arises from the inner
d1stal bdorder of the fibula,passes down to be inserted on the
five adigits. -« . el S :

Extensor longus digitorum - It is & tendinous muscle

;arlsing from the distal end of the femur paeeing down to be -
Snserted in each of the five digites -

Exsonsor halluois ¢ It is a emell mueolo urlaing in -
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sommor, with the extensor brevis digitorum and passing
uhllq::lj agroce the pes to be Ineertedorn the hailux,
oroneqg-tikial + [Tibtulse-tibisllc)
It 1a a Bmall,short muncle ran-ing between the tibla and
fituln in their distal portion. It origloates on the flbula
ADd pasces soroes to be ineerted more dletally om the tibia.
Flexor-metatersl et digitl -{®rona;
It ie & fibrous =uscle covereld by the flexor longus Alzitoras:.
It arisec from the distal border of the fibula and passes
out to be inserted in emch oFf the fiwe Alpite.
Tnrso-petatsreals - {"ron.}

1t ariese from the ventral surface of the tareal bones and

pagnee cut to be luneerted in emch of the flve Jirlte.
‘To be rend after the deesoription ¢f the Tluteus maxim:a,
Gluteus mediue ~ Jt le a small mumile arieing on the
posatericr border of the i1lium and pasces moress %o 1lle an
the upper surface of the femur on the peroneal slde,

Gluteus mimirue = It i8 m ameller murole theaxn the former

arising from the posterior bLorder of the 1liuz pasaleg saroas
bealdes 1t to be inserted noar the lusecrtlion of the lattar
but proxlimal to it on the fexar.

sggordius to Bronn this Is the Ilio-fezoralils anéd i3

homologous with the Jlirous in msu,
The Cmudal ' .usoles.

The roscles o7 *he tall retaln the =jezerlec soostruotizm
aharsateristio ¢f the fishes. The lateral bacds or icecrly~
ticoss tendinese are Alstinet in the anterlor hal? o tiw tall
Ppaterior to that the muscles show 1i3tls diviaion into
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myeneres but appear merely ae two flat muscles one on elther
8ide 0f the tail, On the ventral curface of the tall there is
s depression on the anterior third, Posterior to this there is
a ridze. The samc it true of the dorsal surface. Por the
anterior five myomeres of the tail the lateral longitudinal

1ines are distinect. Posterior to that they grsldually dlassppear.



az,

THE DIGISTIVE SYSTEM.

| There are no very sttiking differences in the digestive
gystem of Triturus.
The mouth is a wide opening bounded by two lips, an
upper and a lower. On the roof of the mouth are the two

openings of the posterior nares. In the meddan line anterior

to them is a fontanelle, a large opening which has alresady
been menticned as occurtine between the vomers.

The palatine teetl are in two long rows, clverging
antericrly, one on either side of the median line.

The tongue is a small oval body, attsched in its middle
‘portion to the floor of the modth.

The oesophagus opens as a horizontsl slit. It extends
caudad as a straight tube for the distance of about ten
millimeters when it broadens out to form the stowach,a bod,

about twice its lenghh. The small intestine is similar to

that of the frog with less criling. There is a distinct
into the elonca;

The liver is a large bod, on the ventral surface of the
body cavity. Although it shows indicmtions of division ints
separate lobes the body is still complete. The size and
nature of the lobing of this organ varics sreatly in different

Individuals.The &all bladder ic a small sac-like bédy.

The pancreas 1s scattered ~ore or less definitel;
' : . . . \ "
. along the blood veseels oF ihe sntevicr yortica of the swmall

inxestina and about the loop of tie stomach.
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THE CIRCULATORY SYSTEIL

Ihe Heart

The pericardial cavity is situated well forward , just benenth
the pectoeal girdle. The heart is made up of one ventricle,

two auricles, conus arteriosugand sinuc venosus. The ventricle
is thicked walled and muscular, the aurlcles are thin walled
and non-muscular. The heart is turned as in the embryo of
higher vertebrates so that the left auricle lies almost
directly dorsal to the right. The auricles are divided by a
complete septum. The two aurioculo-ventrioular openings,
separated by the septum,come together in such a wéy as to

form one opening ?nto fho ventricular cavity.

Opening from the cephalic end of the ventricle is the
sonus arteriosus. It is gituated on the ventral surface of
the suricles. A short distance out it becomes the bulbus

a _rioaua from which the arterial arches arise.

The sinus venosus is posterior and slightly dorsal to
the ventricle. It opene into the right auricle.

The Arterisl System.

The arterisl system is for many reasons the most in -
teresting. With the disappearance of the gills, the gill arches
have also gone and there are evidences of transition.

The bulbus arteriosus divides to form two branches each

of which is made up of three arches. These three arches cor-
,ro;pond to the third, fourth snd sixth arches in primitive
forus.In some of the speoimens examined a small branch re-
prosenting the fifRh areh was foupd but st best it was
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poorly developed.

€he most anterior of the three vessels is known as the
carotid arch. It passes laterally to the carotid gland
where it divides to form two branches, the external and in-
ternal carotids. The former runs medisd again for a short
distance,sas far as the thyrold gland where it turns and
passed nteriorly, sending off varioﬁs small branches. Shortly
after it lenves the arch it gives off a small branch to the
cerato-hyoid muscle, others to the muscles of the lower Jjaw
and one to the tongue,the lingual artery.

The internal ocarotid pssses laterally for a short dis-
tance from the carotid gland toward the angle of the lower
jaw. Here it divides sending one branch medisd across the
prootic bone to enter the oranium just posterior to the
foramen for the pneumogastric nerve. This vessel supplies
the brain-see later) . The second branch of the internal
carotid passes anteridrly and slightly medisd to supply the
mucous membrane of the mouth and the under surface of the eye-
ball,

About half way; between the carotid gland and the di-
vigion of the internal carotid a small vessel goes across to
Join with the systemic arch. This is a remnant of the con-

nection sometimes known as the ductus Botelli(No.I).

The seoond vessel to leave the bulbus arteriosus is the;?'y

gystemic arch whioh passes dorsad and slightly posteriorly

to meet the oorresponding vessel from the opposite side near
the median line. EPTRE A |

In the region where the asonusetion is made with the
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inte:ma) onrotid a brangh leaves the eystenic, preeing late-
nu)\ina anteriorly towsrds the angle of the Jaw. Yere it
brasches, seunliing one drench elong the margin of the lowsr
Jew, which in turn sends off amall branches %o tlLe skin of
the lower jaw.There are 8leo ihree or four vessels passing
dorselly from the aain dranch at the angls of the jaw to
supply the skis alons the side of the heald, Tsrls veseel am;
be oslled the anterior outasecus ertery.

S1ightly belind the origin of the cutansous dut btefore
the two arches oome Sogether,two omall vessels 3 srise
f:om the 4orea] portioa of esch arot. They pass auteriorly
" for « shert distasss together. Oue of the dranehes then
turns dorssd a:d pesses through trhe S04y wall et the Beee of
the akull in the region of tha first wrtebra. 7Thie is the
ogsipito-vertedral. It equin €ivides,ons dreanch passing
osufad throagh the transverss processes o0f the wertebres,and
serding cocasicaal brenshes to the spinal cord, T™his 18 the
nmbnl_. ™ha eiter branch, e mlﬁtﬂ,ﬁ. posess to the
dorssl sarfese of t:9 skull., The 8000nd btranck runs anteriorly
02 tle vestrel surfuce of the skull $1ll it veaoles the poe-
tsrior noares. Mere 4% .Clv.l“lu. sending one bransh alons the
aatericr sargin o the ordit, the oioona runaing aediad arcund
the margin of the postaricr nsres and Shen pnssing forwmrd, :
sending off aum+rous saall brenedes, unn.u the region of
the external mares. Thie nuol corresponds in
oririn end position to that figured by Zingsle; se the ocwiar
artery but since,ia this case, the Olfactory reglion is elec
supplied it will bs 0elled the orbite-pasalis artery.



http://orblto-n%aa.Ha

.

The third arnd hindermost arch to leave %the hesrt is the
gulm;giry artery. It pneses laterall; for a short distanes
parallel with the other two arches and then turne suddenly
and passes back to the lunge, giving several small brarnches
to the oesophagus as it goes. '

At the point where it turns posteriorly s vessel goes
toroéc to unite with the systemic arch. Thie iz *he ductus
Botalll and in mll specirene examined wae well develorped./70.2)
The pulmonary sriery pnsscg down the medisl border of the
lung pgiving off vecsels along the ringsed areac.

hirteries of the Tectoral Rezione rriete v, figI3]

3hortly after the union of the two syatemic arches to

form the doreal sorts the suboclavian artery arisee, It peescs;

laterally,along with the brachial plexus,givez of“ seversl
small branchee and sontinues ag the axillary; toc *he sry where

i1t becomes the brachisl,

The first branci: to be given {8 the gostc-gerviealis.

It {8 s amall branch runniug posteriorly on the dorsal wall
0f the body cavity. Distally to this two branches are given
off, one paseing dorsally snd then agsin dbranoking to fors

the subooraco-scspularis/scsapuisris of the frog) and th"ﬁfi

egarularis posterior. The forner goes td supply the ,

subooreaco-scapuleris muscle nnd tLe latter toc t.e muscles oun
the ventral surface of the sospula,i.e., the serratus meznus,
eto. The second branch passes lsterslly tc about the mar-
gin o? the reatus sbdominis where it turns <nd passes pom --
teriorly asiwell . dsveloped vessel giving off branches to
4)1 the various segments in the ablozminal muscle. This is=
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deaoribed by Wiedershcim!?1g.262) ae a cutaneous vessel but

as itede n deeper vessel the term anterior eplgastric artery

uged by Bronn seems preferable. This corresponds to the
thoracic artery in the human, DPosteriorly 1t anastomoses
with the in®erior epigastric. Shortly after its orizin the
anterior epigastric givees off a branch whloilg:ggrallg to
supply the pectoral muscles. This ia the °2£2§2£E£29 which
corresponds to ‘he clavicular of the tﬁoraco- aoromial o
man and to the coraco-clavicularis in the frog.

Laterally s fourth dbranch is given off from the sub-
elavisn., It passes toward the reglion of the glenold cavit;
following 1ts margin and glving off a few bLranches to 1t auj
to the procoraco-humeralis muscle, Thie spparently correspondc
tc the ciroumflex hameri arterles in man, Prom this vessel
near 1te origin a branch passes nntero-wedisd which itsel?
divides into lovtryl ornll vesgels to zuppl; the museles on
the doreal surface 07 the sospula,l.e.the sesapularis doreslic

and latisszimus dorsi. This is the sospulsaris superior(®clker,

or the sgapnlar oircumflex’Pronn) Thie io eimilar to the
soapulsr eirocum®lex in wan,

There were found in this part of the gyatem many
vtriqtiont. o two specimenn were allke nnd?%onc not all the
veaseles were found. The precedins account e a falrly typleoal
one however.

The subolavian artery pacees acrosa the axlllary fosoa
an? 4own the énner surface of the humerus as the brachinl
n?tory. 4t the elbow Joint a branch {e glven o®” wiloh agniu

4ivides, one venrel passing forward to su;ply the flexor
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- muscles of the Porearm,the ctrer passing up the arm to the

"vbioeptv Pelow the eltow tie brachisl passes Into the 193~

terossenl spaodind procccds Jown the arm along the liier
warein  ©of the ulna. It crosses through a forsmen in the

intermedio-ulnare oarpal to the dorsal surface of the lis.1d

R

where 1t divides into theee parts, esch branch a-ain Alvidlr,
sending one vescel to_thelradia;tmargin of one 2igit and tle
ulnsr margin of the mext. Thie seens to corresyond
i1 dlstridbution at least to that decceribed b, Teler az the
ulnar artery. | |

About 2alf way beitween the wrict snd elbow two more
‘ibranches are given off from the brachial srtery, one an the
7inner surface of the forearm whiclk sends off amall branche;
to the flexor muscles and to the palii of the hand,nlso one
branch passes forward, across the ulnea to supply the outer
and 1nn§r lateral margins of the foﬁrth finger. This
_eorresponds in small part only to the d131tal dbranch of the
‘ulna in the frog(Zcker).
The sccond branch to be tiven of° Tror. the brachisl vssses
dorsslly through the interosses: -ce sending of*f numerous
amall branches to the extensor muscles alcng the outer border
of the ulna from the elbow.to t".e wrist, One branch passces
forward to supply the muscles on the dcrsal surface o? the
hand. This may be homologous with the radial.

Vessels of the “rain. (Plate XI, fig. 26)

The internal carotid enters the cranlum throuzh a fo-

‘ramen in the spencid bome. Inside the cavity it sends off a

., 8hort brauch which soon divides to form the rosterior and
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anterior remus., The posterior ramus pasces caudad arcund

the pRtultary body and dorsal to it to Join up with the

corresponding vecsel from the opposite side at the base of 'i2
medulla. The vessel thus formed is the basilar artery. Tais
passes backward along the medio-ventral line of the
gpinal cord ae the snterior srinal artery. The anterior ratus
paseges forward laterally to the Infundlibulum to the region of
the optic chimsma where it agsin divides forming two branches,
one passing anteriorly along the groove in the cerebral he: i-
spheres and supplyins vessels to that region. This is the lobi-

hemispherici inferior externas (Ecker) The second branch

passes dorsaelly in the groove between the telencephalon snd
diencephalon, then turns anteriorly on the ilnner margin of %tie
cerebral hamisphefea to supply that region. This is the lobi-
i%milpherioi superior interna.

The internal carotid passes forward to the optic foramen
where,together with the optic nerve,it goes out to supply

the eyeball and its muscles, especially in the posterior medinl,
region.

irteries of the iAlimentary Tract. (Plate VI, fig.I4)

Immediately posterior to the origin of the subelavisan
arteries a branch arises on the ventral side bf the aorta,
passes posteriorly and divides,sending one branch to the
oesophague and one,which again divides, to the dorsal wall of

the stomach. This is known as the anterior gastric artery.

Some distance farther back a branch arises, the coeldaco-

mesenterio(Ecker)or gastro-mesenteric(Bronn,) Soon aftet

it leaves the sorta 1% divides to form two vessels,the posterdor
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gastric and the mesenteric.The gastric again divides,one
branchfthe ramus dexter, going to the right side of the stomach

and one, the ramus sinister, to the left side of the stomach,

and & third to the psncreas and duodenum. The ramus dexter

gende off a large branch to the liver, the hepatis artery,one

to the gallbladder and one to the panoreas. The ramus sinics

or sends off a large branch to the spleen, the splenic artery.

The mesenteric sends out numerous branches to supply the an-
terior portion of the small intestine. This may be called,

for that reason, the superior mesenteric artery.

Posteriorly slong the amorta four branches arise to
supply the remainder of the small intestine. These are.called

by Bronn the accessory mesenteric arteries. These are fol-

lowed by four or five posterior mesenterics to the large in-
testine.

All of these arteries originate from the ventral
surface of the sorta.

In the male on the lateral surface, in the region of
the first three accessop;fnesenteric atéeries three pairs of
branches come off, one of each pair on either side, to
supply the testes. These are followed by numerous pairs of
small branches tc the kidneys, the renals, In the female,
several branches similar in position to the spermatics are

given off to the ovaries.

isrteries of the Pelvie Girdle and Hind Linb,

In the inguinal region the aorta gives off two large

vessels, one on either side, the iliacs, which pass out to
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supply the hind 1imbs. Near the origin of the iliacs a small
wd iangdranch arises from the aorta slightly to the left so
hat 1t appears to come from tlhe left i1liac artery. It passes
csuﬁaq for a short distance sending two pairs of small renal
arteries to tlie posterior part of the kidney and divides to
form two branches which surpy the cloaca and its glands,

The 1lisc artery gives of? three branches, the epi=-
geetric, the hyrogastrie and the vesicular. The epigustric
passes anteriorly,sending a fer small branches to the hip
Joint, along the sbdominal wall to anastomose with the anterior
epigaetric. The hypogastric pnsses out to suupnly the musecles
©? the pelvic girdle and the vesicular passes posteriorly to
the urinary bladder.

The 1li~c continues down the le~ as the femoral or
erurg) srtery;. It sends off several svall branches to the mus-
eles of the proximel part of the leg. Just below the knee jolut
8 large veseel sarises which divides Immedimtely, Cue bra.ct
rces to the knee Jolnt and the diczéal port;on of the biceps;

s seeonl bdranch passes forward ou the plantar surféce and
supplies the nuscles in thia* region; the third and largest
branch paesses through the interosseal espace to the dorsal
surface of tre foct where 1t suppliec the auteriof margin and
the superficial muscles, Thic thirh branch ig homologoug with

the antericr tibial artery.

The crural coutinues as the tibio-peroucal along the

upper margin of the fibula and pasees through between the
intermedial and central tarsals to the dorsal surface where it

d3vides to supply the digite,
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From the dorsal side of the msorta arise several inter-
costal arééries which psss dorsally, dividing in two, one
branch going into the spinal column, the other psssing out
to supply the inner wall of the body cavity.

The dorsal aorta continues posteriorly along the tail

as the caudal artery , giving off two small branches to the

EEN

cloaca as it passes that region,

R
L A
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v THs VAIOUS SISTE.. (Fiste VIII)

The venous distribution 1s very similar to the arterisl
but the veins are irn most eeses more superficisl than the ar-
teries, The veins are much mor&tﬁfﬁne to varistion than the
arteries.

The sinuve venosus is made up of the two cormon cardinals
and the post oaval veins,

The common eardimel,or duct of Cuvier, is made up of the

anterior and posterior eardinals. Tre antericr cardinals re-

sslive a supply from the externsl jugular, the interral Juzular
;gnn the aabolavlin branches., The exlernsl Jugular is made up
?;f two branches,one from the tongue,the linguml,and one from
the outcr anterior margin of the lower Jsw, the mandidb:lar,
These come together at tie thyroid gland, "he external Ju-
gular also regeives ; emn1l cutaneous branch froz the a:.le

of the jJaw and one from the doreal surfmce of thLe Leart.

The internal Jugular oomes from within the akull. Just le-

fore joining the anterior eardinal the internal ‘ugular re-
ceives & branch made up of two smaller branches, ore frox the
,;::pulario muscles, the subggapularis, a3 the otuer from ‘hLe
choroid plexus of the dbrain. Thellbeger portion is nafde uj
from vessels within the cranium, |

The subolavien is the {atinuation of the sxillary whick
is formed by the Sunotion of the cephalioc,drechial and gu-
taneous. The cerhalic cores in over the outer borlerp” the

nuscles of the upper arm. It besins in tle palmar surface

0f the forelinmdb by the coxinug together,on the anterior marzin

S ot : : : . : -
FONE S S YO . . - . ) . R . PR
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0% tie radius, of the veins from the four disits. It receives
brancles from the sizin and muscles of the foresrm snd,near the
elbow, receives a branch made up of small vessels from the
dorsum of the hand. The vessel thus formed passes along the
anterior margin of the radius to the elbow where it curves
round to the middle of the lateral surface of the upper arm.
It passes over the shoulder into the body cavity between the
procoracoid and scapula to meet with the axillary.

About the centre of the dorsal surface of the scapula a
branch goes across to meet with the axillary on the poéterior
border of the scapula, This may correspond to the basilic.it
the point where the connection is made a small vessel enters

from the region dorsal to the scapula, the suprascapularis,

In the axillary fossa near the subclavian artery and
brachial nerve a small vein comes in from the skin and musclecs
of the inner surface of the upper arm. This is homologous

in.

with the brachkial vein in man although it is very much reduced,

T.torosus.

The cutaneous vein 1s made up “of several fairly lsrge
branches from the lateral and ventral abdominal wall. One
large branch arises well back and runs forward Just inside the
lateral line between the skin and muscles. Posterior to the
Junction with the brachial vein 1t receives a branch from the
ventral wall. (See Figures)

The abdominal vein is formed ffem the two pelvie bran-
ches which come across from the femoral. IThe right pelvic
receives a falrly well developed vessel, the vesiculﬁr, from

trhe bladder and anterior part of the cloaca and its glands.
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The vein correspondin~ to thas on tre left side consists of
dut one small branch,

L]

The abdominal also receives a branch,which may be oalled

the vesiculo-mesenteris,from ti.e large intestiine and bladder.

This !cins the abdominal about one centimeter anterior to its
formntion by the union of the two pelvios. This may be regar-
8ed in part as homolosgous with the inferior mesenteric in

|

The abddominal meets with a brnnohdirbm fho aﬁtorior

portion 0?2 the intestine to form the heyatic yortal.Thebranch

may be termed the mosenteric with superior and inferior patts.

These vessels accompany the arteries in the mesentery of the
small intestine. Anterior to the junotion a third
brancl comes in from the stomach and oesophagus. This is the
gastric vein. The hepatic portal prooeeds to the liver
in whkich it 13 dbroken down. *rom the capillaries two new
veins,the hepatiss, nre buiit up and pase forward to jJcin the
post caval,

The post caval arises ne two branches in the modingifﬁ
the postericr part of the kidne;s. It passes anteriorly,
receiving numerous saall branches,the renals, from the kidne;s
and frcm the testes in the male,the spermatice(or ovardes in
the female) It orosses through the liver to the nntdrlar mar-
gin where {t receives the two hepatic veine and then empties
into the sinus venosus, = A
N The renal portal system ic made up 0f vessels f;om the
caudal region and hind limdbs, One branch comes forwnrd from

tie tail, lying in ti.e medinn line ventral to the arter,.
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Immediately posterior to the kidneys it divides,one branch

passing to the outer,lateral margin of each kidney and sup-
plying it with branches,

Two large veins enter from the hind limbs,the femoral,
the most anterior,arising in the dorsal and ventral portions
of the foot by branches which come together on the anterior
margin of the tibis. The sciatic arises from several cu-
taneous vessels on the dorsal and outer borders of the limb
in the region of the knee joint and passes medially along the
posterior margin of the thigh. Prior to its entranve it re-

Ceives a branch from the cloacal region,
The sciatic may unite with the femoral to form the common
iliac and enter as such into the renal portal or the two
vessels may,as in gyeral cases noted,pass separately into the
renal portals, The two vessels are connected by a vessel

passing around the dorsal surface at the base of the thigh.

This is the iliacus communicans.

From the angle formed by the Junction of the femoral
and iliacus eomnunicans the pelvic passes out to meet with
the corresponding vessel from the oppoeite side and go for-
ward as the abdominel vein,

The posterior cardinals in the majority of cases were

represented by two small veinslin the body wall in the region
of the pericardial cavity. In one specimen it was found con-
necting the common omrdinal with the post caval just before
the entrance of the first hepatic vein.

The two pulmomary veins pass along the lateral margin

of the lungs. The right orosses on the dorsal surface of the
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heart to meet the vessel from the left side. The vessel thus
formed passes on the dorsal surface of the sinus venosus

anteriorly, to enter the left auricle.
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5 THS RUSEIRATORY SYSTELL. (Plate II, £ig.5)

The respiratory apparatus of Triturus i- ve 'y simple.
It consists of two long sac-llke . - 1lungs extending,
when expanded,all the way from the region of the heart to the
posterior part of the body cavity. The right 1s sli~htl,
longer than the left. The; are straight sac-like bodieﬂ
annulate in appearance, with the pulmonary vein runuing alon;;
the lateral margin and the pulmonary artery along the medisl
border,the smaller blood passing out to anastamose along the

rinzed aresas.

The lungs open into a very short laryngo-tracheal

chamber which in turn communicates,by means of the glottis,
with the cavity of the mouth. ‘

There i1s a s8lizht indication of the separation into
bronchus and lung by the narrowing of the sac towards its
anterior ecud.

"ith the development of the lungs the olfactory organ
bezins to be used for respiration. It opens anteriorly by the
external nares.It will be discussed later with the sense
organs. |

The skin of this form .is also used in the procéas of
respiration. Hence,as in the frog, Ehe skin is well supplied

with blood vessels.
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THE MERVOUS SYSTEM., . ¢
The Brain Clate 55
The Amphibisn brein,especially that of the Urodeles, 1s
very 8lmple. It lies nulte straigiht within the cranium,

Viewed from the dorsal surface, the telencephsalon siows

no distinct division between the olfactory lobes And cerebral

hemispheres. The hemispheres are well developed,elongated

bodiees separated adbout half way back by thc paliial fold.

This ic quite different from that of the frog for in the

Anurs there ies an anderior connection between the two lobes
and there is s distinct demarkation of the olfactor, lobes.
Poegteriorl;y,between the ..emispheres, thcre is a fairly wide

separation oovered dy a choroid plexus,the anteri.r plexuc.

Thie passes in as 8 narrov stalk to send wide leaf-lkke
structures to the lsteral ventricles,a narrow branch to the
trird ventricle, and one to the ventricle of the infundibulu-.
This plexus i ver); vasoblar snd carries tlie blood supply to
the 1n£eriorAgf the ventricles. i | '_ |
Posteridi to this sre two narréw brojeotions. the roof

of the diencepnalon, In this roof is a small opening into the

third ventricle. Thic seems to represent in position the plueal
bog'o

The mesengephalon is made up of two optlic lobes,some-

what smaller than those of tne Anura. The, lie close together
in the median liune and there is littlc indiocation of divislon

into two separate lobes,
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"he metencephalon or cerebellum i:s represented merel,

by » ‘;111 shelf-1ike projection over tie anterior end of 'le
fourth ventricle.

Tosteriorly ie the medulls oblongata or myelencephalor,

which extende for a short distence csudnd finally ~erging
into the spinal cord which passes to the posterior end of tlLe
vertebral scolumn, Situated in the medulla and surrounded b,
it is a large ,triangular cavity,the fourth ventriecle,covered
by the posterior choroid plexus.

From the ventral mspect the telencephslon has & eimilar

appearance to that of the dorsal, in that there is no dlietinct

division bYetween the olfactory lobes and cerebral hemiespherer,
Th-re ean be seen,however, the leteral bulbe near the anteriocr

end from which the oclfactory nerves arise.

Of the diencephalon the moet anteriodportion Is the op-
tio chiesme which is not very strongly developed. It has %he
appearance mcrely of the straight continustion of the optic
nerves.

Immediatel) behind the chissma 1s s fairl; large flats
tened bdody, the infundiblum, ®eom the posterior emd of which
projects a gland-like hypophysis. No saccus veseulosus,
larina terminslis or tuber cinercum wewe found.

The Ventrioles Of ihe BrAin. (plate IXI,#ig. 25)
The ventricles are slmilar to those of the frog. The

foramen of llonro is much wider,formins a lsrge cavity before
opening imto the third ventricle which is & narrow tube-like
passage in the diencephalon. T™here 1s no distinct line cof
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demarkation between the foramen of : ‘onro and the third ven-

tricles. Opening posteriorly from the third ventricle is

the aqueduct of Sylvius, Jince the optic lobes are so close

together the optocoeles appear merely as an expansion of the

iter. The aqueduct of Sylvius opens into the fourth ven-

tricle which,as already stated, is situated in the medulla.,
The Spinal lerves. (Plate XII, figlgﬁ).'

The spinal nerves are simllar in origin and the trunk

nerves in distribution to those oiother vertebrates.

The Brachial lexus.

Tie brachial plexus ls made up of branches from the
third and fourth spinal nerves and one small connection from
the fifth., This plexus goes to supply the muscles of the pe-
ctoral region and forelimb, .

Prom the anterior or thiitd nerve a branch runs ventred
through the foramen in the coracoid. This is the supracora-
coideus.It divides serding branches to the supracoracoideus,
coraco-radialis propius and procoraco-humeralis muscles.

Near the origin of this nerve the third divides,one dbranch
going to meet the fourth nerve,thus forming the median nerve
which will be disoussed along with the ulnar.g;;;..L.

The remsinder of the third, together with a branch
from the fourth, goes out between the triceps and humerus,ard,
gsending branches to that muscle,crosses over the bone to the
radial side of the forearm. Here it divides sending one
branch to the brachio-radislis;the remainder goes on tosup-
ply the extensor muscles of thie hand. Thsi is the radial

ne °. ‘ . v- e . et ";~ s I ;:’F" 5 .AI:A : :
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Lateral to the origin of the supra-coracoideus a branch
leaved the third nerve to supply the musclee on the dorsal

surfrce of the scapula, the suprascapularis nerve.

The main part of the fourth goes out to form the ulnar
The median and the ulnar pase down,one on either side of the
brachial sretery,to the forearm,where the three pass under
the flexor muscles to the interosseus space. The ulnar nerve
crosses over the ulna to supply the flexdr muscles of the
hand. The median passes,together with the arter;,between the
radius and ulna- and parallel with them,branching on reaching
the metacarpus to the supply the deeper muscles on the palm
of the hand,

Fosterior to the brachial plexus are seven spinal
nerves arising between the vertebrase and passing out to sup-
ply the muscles of the body wall, Here the metameric nature
i1s retained. The nerves run found as far as the rectus ab-
dominis.

The Sacral FPlexus.

The thirteenth,fourteenth and fifteenth nerves make
up the lumbo-sacral plexus, The three nerves are well deve-
loped and the natdpe of the plexus is very similar to thath?
the brachial plexus. .

The thirteenth passes out,sending off the cutaneous
branch to the obliguemuscles, 4t the head of the femur it re-

ceives a branch from number fourteen., It also sends a branch,
the obtu;gto!,IVDntrally which crosses through the obturator

foramen and branches to supply the adductor and gracilis.
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mugcles. The nerve then continues as the femoral fhroﬁéﬂvthe

bieorpe"musoles of the thigh alcng tle anterior margin of the

tibia, It supplies a few small branches tc the muscles and

skin on the snteriorM;;rface 0f the foot.It oceresponds to

the sephenous nerve in the human, ;
The Wurteent: and fifteenth come together to form the ﬁf7

sgistic nerve. at the point of Junction a dranch passes back f{j

to suiply the muscles of the oloacal reglon.The sciatic cros- f’”

pee between the triceps and the femur to divide ver; shortly

EN .

into the peroneal and tibial,The titial crosaes over the

peronealplong the ventral surface of the interosseum to sup-
rly the flexor musclez on the sole of the foot., The peronesl
goee around tne medial end of tle fibula, passes diagonally
soross to the dietal end of the tibla where 1t dranclies to

suppl; the extenscr muscles on the dorsal surface of the foot.

Tmpathetic System. N

The oympathotiéAaystom 18 very; 4aifficult to sce dis- ;LT
tinctly. It $e represented by small, fine nerves arising from
the spineds and pessing out to the mesentery of the digestive -

tract. Farther than that it was not traced,

S
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. THE SENSE ORGAIIS.

The Ear.

’The ear of T.torosus may be considered more primitive
than that of the frog because in the former there ls no middle
ear. There is no tympanic memdbrane and no columellsa, Sound is
trlnamitted by means of tlhie stapes in the fenestra ovale,
| The membranous labyrinth is protected by the bony la-
berinth.

There is s sac-like ventriculus,somewhat elongated,

Sonnected with it are the thrce semicirculsar csnals.,

Ventral to the utrioulus and communicating with it by
meane 0f a small opening is8 a second sso-like body,the sac-
oulus. In the sacculus is & large calocareous body,aslmost fil-
ling the ocavity, corresponding to the otolith in 1loWer forms.
 ;T£",. Opening from the sacculus on its medial msrgin and pas-
‘;ing mediad mcross the utriculu# is a emall duct, the endo-

lymphatic Quct., It meets the corresponding duct from the op-

.posite eide on the dorsal surface of the hind brain, The two
together form & larze snc covering the posterior ochoroid ple- :
zus, and two lateral projections pass forward to form and

surround s larre ocsloareous body on each side of the optie

iiObOB- Thie snc i8 known as the endo-lymphatic ¥sc, ..
f%‘ Opening by means of a& small pore from the postero-. --
 W9wai ventral portion of the sacoulus is & emnll ssc-like

w. th. Ls.m. ' 'v o . ; ‘ = 53 g:"- . _; ” ,; - ¢ j» *u * A TR 29
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The “ye.
'The eye is in all respects quite like that of the
Prog with the exceptlion of the positiorn of the gland. In T.
torosus it is situated ventral to the margin of the lower
eye-11d, extending from the antericr tc the rosterior border
of the ortit alcng the lateral margin. It corresponds to
the gland of the eye which does not as yet show the diffe-
rentiation into two separate glands,lacrymal and Harderian,
ag ir the higher forms.
The shape o? the eje-ball,also, is very similar to that
0o? the frog. It is in T.torosus also flattened on the outer

eurface.

R

T™he three coats, sclerotic, choroid and retina are all
represer.ted here, sc in the “nura,.

The lene is practically sphericsl,

The Jlfagtor, urgan.

Ooriraill
The olfactory -is situsted within the skull. The sac is

broddened considerably at ite posterior end. On the walls of

the cavity are numerous ridgee. These are sald by Wiedersheim
to be comparable to the turbinals of the higher forms,

sz ~ Thelatersl Line Jense Organs.

Tae

The lateral line system of sense organs is very simi-
- 1ar, in Adistribution and nature of the pores,to that described
by Kingebury in Diemyctylus viridescens(aii.Hdc.50c. Vol.I7,I
1895) | | -
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. THE URINOGENITAL SYSTMil.

The urinary system is more primitive than that of the
Anursns. ok (Plate XIII)

The Kidney oonsicsts of two parts,a posterior non-
sexunl portion and an anterior sexual one. Roth of these are
made up of very much coiled tubules. Collecting tubules
pase from -both of these to the Wolffian duct which comunicates
rosteriorly with the cloaca, The two mesonephric ducts oren
separately into the cloaca.

In the gale the collecting ducts fdom the caudad part
of the kidney and the Wolffian duct are much more strongly
ﬂewioﬁed structures tharithey are in the female. In the male
the !ol}?inn duct is used as a urino-genital duct. No lMille-
risyn duct was located in this species.n male individuals,

A11 female specimens examined had the ovaries filled
~with egzs. In some of the specimens eggs were found in
varioss parts of oviduct. These were removed and examined.
The gelatinoue layers increase in size as the egs passes
down the oviduct. ™he oviduct is the l'ullerian duct.

The oviduct itsel? is a long much coiled duct extending
from the cloaca anteriorly to be attached by means of a
mes. entayy to the anterior wall of the pleura-peritoneal
cavity.The ostia sre situated ventral to the scapula and just
posterior to the pericardial oavity., The openings are formed
by a continuation of the mesentery from the body wall to form
4 funuel-shaped Opeﬁing. The oviduct oconsists of three ap-
parently 4istinot portione-the anterior is wide aud glandular
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in Appearance. It is followed by & narrow much coiled pottion
which {1 turn le~ds to a very thieck region. When the eggs are
being 1aid this latter portion ies partienlarly well developed.
{, small coiled portion lesdc from this to = slichtly widened

area.the uterus. The two uteri open sepsarately into the
closca,

The clowes 0f the femnle of this.speclies 1s very similar

to that described by Xingsbury in his article on the sperms-~

theca of Diemyetylus, Am.ie.Soc.Vol.I7,I895). 1In T.torosus

the closca ie also provided with flakBk-shaped spermathecsae.
Wdany of them weee found to contain spermatozoa. The elevation
-on the ventralmwall and the dorsal deprescion bearinz papillae
sre present infiorosus.

Cn exsmination,the ezgs in the oviduct and uterus showed
no trasce of sesmentation, so that fertilization cotld not
have taken place. The egg must therefore be fertilized during
1te passage through the closacs.

The manner in which the spermatheos get into the
spermatheca has not yet been discovered.

The msle clo=sca has a much more complicated system of
glands. These are also fully described by Kingsbury(aAm.llic.
Soc.V0l.17,1895) for D}emyctxlus , and they are very similar
in T. torosus.

'The testis 1s multi-lobed, the number of lobes varying
from two to four, Only one animal was found to poseess a four-
lobed testis and that only on one side. Anteriorly,the testis
is attached to the posterior wall of the lung,posteriorly to

fat bodies. Numerous vasa efferentia pass across to the
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ar.terlior tubules of the kxidne;. Thus the spermatozoa pass
from. {%e testis,ncross the vass ef"ersttia throush the
anterior part of the xidmne), by the collectins tudbules to thre
¥olffian duct and hence tc the closca. In the closca the. are
attached to a celatincus substance to form spermatorhores,

Considerable diccuesion has been going on and is still
taking rlace as to the nature of the formation of these multi-
lobed test.s. Humphre; [1922,1925)believes that tih.e ne lobe
ie formed at the caudaliend of the ~erm-cell cord and that the
anterior lobes degenerante. It is the manner in which these
_processes go on that causes tie multi-lobed appéarance. He
 believes it to be due to the elow caulo-ocerhalic movement of
the spermatogend@ic "wave" and the deln . ed regeneration of
the emptied lodbules., Obreébove(1924).on the otier
hand,believes that ne~ lobe:~ arc “orme? at either end of the
primary lobe and it is not dependent on the degencration and
 regensrstion., He thinke th-t new lobes may develop from the
| sex cells at the extre e periphery o2 the terminal lobes or
from germcell} islands oriented in direct line with the gonads,
but at first having no comruniocation with it,

Prom what ocan be made out from external diseection
the conditions found in this form ceem to corroborate what
Humphre; believes to be the cese. In figure 31 the posterior
portion of the germ cord ma)y be gegenerating and hence forming
8 new lobe. On the other hand,in figure 32 the left tectis
hag at {tepephalic end a body having the appearance of a
degenerating lobe. .lthourh the:e nre very superficisl ouser-

vatioms, Humphrey's hypotheels of ¢ definite process seemse
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mug). morr reasorable than that of 'bhres;eve which scemg to be

more Or lese & matler of cha ce,
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The Slands.

The spleen 1is a long three-sidel bod; cituated on tle
dorsal wall of the posterior part of the stomach, It resemble-
more cloeely ,in shape and position, the spleen of hicher
vertebrates than does that of tl.e frog.

The “hyroid coneists of two small oval bodies 1;ing
on the external Jugulsr vein Just posterior to the second
ceratobranchials. (See Tlste VITI,®ig.139. Tpe; are very
vacculap bodies,

The thymus elso coneists of psaireld oval boiles, some-
what more spherical than, snd sbout cne sixth ==& lsrge as, *le
thyroid. It is eituated near the mngle o the Jaw a 1 pc:-

tero< orsally to the thyroid. It also ls vrecular,

The oarotid , like the twc forcgolng glrnds ,1:s =

paired strueture. It appears as the widening o® tle -0
carotid artery at the point of division of that vecsel '
form the internal and external csrotide. It 18 ealeo vagcular

in appesrance. See I'lste V, flg. T2,
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Explanation of Tlate II.

Tige 4 -- Hyoid Apparatus, opened laterally,
~Bb. ~- BDasibranchial.
Cbl -- First Ceratobranchial
Cb2 -- Second non
Ch -- Ceratohysal

“bf-- Pirst “pibranchial,

Mg, 5 -~ TRespiratory Organs and Cartil#ges.
' Ar, -- Arytenoid cartilage .

Ay -- Dulmonary Artery

Br «- Bronchus

Gl -- Slottis

Ta «- Trachea

Toe -~ Tracheal cartilages

Ve «- Tulmonary Vein.
Veatral View.

:3'hﬁ
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Explanation of Flate IIlI.

?s. 6 -- Peotoral Girdle, Ventral View.
™ge 7 == Fectoral Girdle and Pore Limdb, Dorsal,
Ce -- Central Carpal
Co -~ Coracoid
Hu -- Humerus
Iﬁ -=- Intermedio-ulnare Carpal
e -- Metacarpale
Pr -- Procoracoid
Ra -~ Rndisal Cnrp§1
Pad -- Radius
30 -- 3oapnin
Sr -- Sgapular Ridye
3t -- 3ternum
Ul -- Ulna,
Pig. 8 -- Felvic 5irdle
%' Pe - Femur
" ®1 -- Pibula
I1 =« Ilium
J4 -- Ossified postion of Isohiunm
Pp -- Fubic Plate o
7 «= Tibia
Yo -~ Ypsilold Cartllage or Epipabin

lssified portions shaled,

cenE L
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Trplanation 0% Iute IV,

Tir. 9 -~ ludcles of Dor:al Surfmce of iead

Di -- Digustrie
- 1o -- Levator 3oxupulae

¥a -- MXaszeter
Tel and Te2 -- Tem vral,

™g, 10 -- !luscles of Telvli:s Reglon (Ve:trel),and
?ig. I1 -- Tlexor iuscles uv*® Tind Limbd.

6d -~ adduotor _
" Gpt =- Ceudali-pubo-ischio-tiblialis

‘24 -- Extensor Digltorum
-- Temoro-oaudal
¥d -- Mexor Digitorum
Ba -- Gluteus llaximus
Sr -- Oracilie
Io -- Tschio-oaddal
I1 «- Ilimacus
Ip -- Ilis-perconesl
I'e -~ Feroneal
*j == Pyramidalis
3¢ -~ Rectue Pe-oris
3a -~ Sertorius -
Im -- Jemimembranosus
3t -- Seritendinosus
Ta §- Tibinlie antiocus
Y, == Yp8iloid Curtilage

Ia -- Ilius,

EX
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Explanation of Ilate V.,
Mg, I2 -- Teart and its Arches (Ventral )
| Ba -- Bulbus aréeriosus
:5; -~ Cardtid Arch
Cg -=- Carotid Gland
Co -- Conus Aﬁteriosus
66;-- Cutanecus Artery
Da -- Dorsal Aorts
" DbI and Db2 -- Ductus Botalli I uud 2
Pe -- Zxternal Carotid Artery
Ic ¥- Internsl " -
ue -- Occipital irtery
n -- Orbito-nasalis 2
TR -- Puimonary artery
Sa -- 3ystemic Arch

V -- Ventricle

Ve -- Vertebral Artery.
Tige I3 -~ Right Subclavidn Arter; and Branches,

Ae -- unterior Lpigastric
Br -- Brachial

Co --Costo-cervicalls
Ch;gg Circumflex Humeri

Cs :; Coracoideus

30 -- G5lenoid Cavity

Ts -- Tost Scapularis

8 -~ Subcoraco-scapulsaris
3¢ -- 3capularis Cugpericr

Sub --3ubclaviun,
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Explanation of Ilate V1.
M™ge I4 --arterisl Supply of Alimentary Tract
| Organs turned to. Right Side.
w8 --anterior Gastric £
am -- Accessory llesenteric
Ca =~ Caudsal
Ci -~Common Iliac.

Cl -- Closcal

~ Da «- Dorsal sorts
-ﬁp‘-- Xrigastric
G == Gasttrio
GL -- Gall Bladder
He -- Hepatic
Hy -- Hypogastrio
- In -- Intercostal
xii -- Tiver, Sp -- Spleén
lies -- liesmiteric
38 -- Ramus Dextra, Rs -- Ramus Sinistra

Re -~ Rensal

S¢ «- Subclsvian

Spermatic

&
o
]
1

e
>
[}
1

Stomach

-3
@
1
'

VYesicular,
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VEnTRrRAL

DorsarL.

X 9.

17

VenTrRAL.

I 8.

Dorsalr.

X &.
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Suplanation of "lste Vil

e’

)

Arterial Jupply.

nd I&(Tentral snd Dorsal) Right Tore Timb

Du -- Digital Pranch of Ulnsr Artery

Ra == Rsdial arter,

Tl == Tnar L

and I (Ventral and Dorsal) Left
it -= Anterior Tibial irtery

Cu ==~ Cutaneous PBranch

=

[67]
1
1

Temoral arte Ty

'p -- Mibio-peroneal Arter;.

Find Limb,
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Explanation of Tlate VITI.
"ige 19 -- Venous 8ystem [Ventral)
4Ab ~= Abdominal
‘hx -- ixillsry,
Ba -- Jasilio
Br -~ Brachlal
- Ce -- Cephalic _
| Co -~ Coromary (?)'
0r ‘==~ Cutaneous : |
E§ -- External Jngnlu
Fo -- FPemoral
Fe -- Hepatio
© 15 -- Interne}l Jugulay
Ii -- Tingual R
VX e- ‘axillary .
To == Posterior Cardinal
Pe ££ Telvio
Fv - Post Caval
3o ~- Soiatie
Ty 61 -- Thyroid Gland
Ve -- Veaicﬂlﬂiu
Vo -- Yesfénlo-mitouterio
7. 20 -- Teart (Dorsal)
la -- Left auwiole
Lo -~ Loft carﬁfml-, Ro == Righ$ Capdingd
“ul «- Pulmo ary-
Bv = Sgons Yentsus,
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Explanation of P}bte IX.
3ig. 21 -- Venous System(Iia*orsl View)
A% == Ax1llEry
ne -- Cephalio b
Fole- Temors)
Ic -- Iliscu: Communioans
T1 -- Iltum
Lc -- Lateral Cutaneous
Te -- Telvic
? Jos -~ Socapula,
Pig. 22 -- Hopatic Portal, Nenal Portal and Poat .
. ‘Caval Veins. . . -
ib - avdominal.,
d{f;- Candal
78 -- Tagtriec
3p -- Mepatic Portal
v - Hepatic Vein
Iec == Iliacus Com uniocans
o o Inferior Mesenterio
¥i -- Yidney , 1Li -- Livef
Yes -- Hesenterio
120 -~ Tost Caval
D¢ -- Pelvio !',
Pv -- Posterior Cardinsl
Rp -~ Renal Pﬁrfal
Sm -= 3uperior Kesenteric

Vm -- Vesiowlo-mesentcrioc.
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Lxplacation of rlate X,
fo. 23 -- Brain (Dorsal)
acp -- anterior Choroid Plexus
Cb -- Caloareous Body in Zndolymphatio 3sc
Cbs = " " " Sacculus
Ij -- Internal Jugular Vein ,‘5;
01 -- Optic Lobes 5
Fop -~ Tosterior Chorold Flexus
38 -~ Sacculus -
3¢ == Semicircular Canals
Tt —m Ttriculus,.
Mg, 24 -- ®rain {(Ventral)
g Ta =-- Basilar.Artefy
ﬁ?},: Ch -- Cerebral Hemispheres
“Hy -- Hypovhysis -
In -- Infundibulum ;
0b -- Olfactory Buld
Uec == Optic Chiasasms

J-=eJ0 ~~ Cerebrsl llerves.
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Explanation of Plate XI.
Tiz. 25“-- Ventricles of Brain (Dorsal Wall Removed)
49 -- Aqueduct of Sylvius L
Dv -- Third Ventricle
Pm -- Poramen of llonro
v -- Latéfal Ventricles
Vv -- Fourth Ventricle _
ig. 26 -- ®lood Supply of Brain (Ventral)
%a -- Basilar irtery = . .
Tc -- Internal Cardtid irtery

Th -- Lobi-hemispherici-inferior-éxterna

Folwd
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TMig.

"xplanation of Tlate XII.

27 -- Brachial and Sacral Plexuses

1 -- Supracoracoideus Nerve

2 -- Suprascapularis

2 --Radial
4 --Tedian
5 == Tlnar
6 == Abdominal

7T == Spinal

(e}

9 -- thurator
10 -- PFemoral
IT -- Saphenous
12 -~ Seiatic
I3 -- Tibial

14 -- Peroneal

ITIfXVI -- Vertebrae.

-- Lateral Temoral Cutaneous "

Tetve

"

n

n

(Left)
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Lxplanation of Flate XIII.
rig. 28 -- liale Urinogenital Organs (Right)
Molffian Duct turnéd laterally
Ct -- Collecting tube
Bl -~ Fat Body
Fa -- Iidney Anterior Sexusl Portion
Kp =~ £ Posterjor Non- " "
Te} -- Testis f(right)
/d -- Wolffian Duet
Tizs. 29 Pemale Urinogenital Organs, and
30 L m  (Qvaries removedj'
Tb -- Fat Body
Gp =-- Glandular Portion of Ofiduct
Ka and Kp -- Same as -FPig. 28
IId == llullerian Duct
lle -- llesentery
08 == Ostium
Ov -- Ovary (with eggs)
Ut -= Uterus
Wd == Wolffian Duct
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Dxplanation o" Tlate XIV.

'ive 31 ==34 -~ Variations of Lobes in Teast- -.

Rl -- Regenecrating lobe (?)

D3 e Dezenerating Love (?)



