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(Planches 1—10).

I. The Geological Conditions of the Starunia
Excavations
by
J. NOWAK and E. PANOW

1. General sitnation

The Map in Fig. 1 introduces us to the general sitnation of
the Starunia discovery. According to it, Starunia les in the area
of the Eastern Carpathians ard its distance from the nearest
border of the greatest Polish glaciation is about 120 km to the
East of Przemysl: the distance from the local Carpathian glaciers
of the diluvial epoch, situated in the South (Gorgany, Swidowiec,
Czarnohora) is 40—60 km. The fact of such a great distance from
glaciers is very remarkable because the area under discussion is
sitnated beyond the influence of the glaciers. On the other hand
the fact the discovery is situated in the area of the Flysch Car-
pathians seems also to be of great importance. These Carpathians
composed of conglomerates, sandstones, marl and argillaceous
shales of the Flysch facies and upper cretaceous, upper and lower
tertiary periods, arose at the end of the Miocene from the sea
and became shaped in a series of complicated folds and thrust
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folds spreading to the NI Alremly in the time of the Sarmat and
Pliozene the towering mountain: were subjected to erosion, so

Fige 1. — Line A—A: The aren of 1he grealest Novth Fivopran glacistion,

Line B—13: the Northern boundury of the Carpathian glacier-, (': Babia

wien, L: Tateas, K Western Gorganes, F: Swidowiee, (31 Uzarnohora, S§: the
diveovery iu Riunia,

that the glaciation that came frow the worth found a landscape
not much diffrrent rom the contemporary one. The dilavium of
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the glacial epoch Lot lsra at Lhe bottom of rivov-vidlsys a stration
about 4 m. thick wnd later sedimontadion gave a stratimn ahout
4—6 . thick,

The Jocalivy whore the rhinocorus was now Tound lies i vhe
voivodship teonunty) o Stnistawow, o SE Polund. [ ix sitoaded
in the Scuthern part of the comuume Starunia, and the surround-
ing country is ealled Ropiszeze from the word srepus which is
ther naane for cmde oil mnl ozoerite drillod have Fron innacinarial
times Ly 1ncuns of wolls, Between tha towns Solotwinn and Na-
dworma lies o great syncline 2—4 km wide, filled with Migeens
silts purtly saliferous which cover the anticling of the  Eastora
hills und sinks undor the projecting anticling of s hills situnted
to the Wosk, Tha river Lnkowioe Wielki flows along the bolton of
this svnctine wil falls inte the viver Bystraycea Sotofwinska, o vigli-
side Lribulary of the Duiestr. lopiszezs is sitaated noar the Western
hank of the Lukawice at o height of HT m above sea-lavel,

2. Excavations of 1907

lw T a shaft was dug ont in Ropiszeze for the purpuse
of reaching the saliferons Mivcsne in which ozoceriie veins are
found, The purpose was the exploitation of wzocerite. Al a depth
of 120 m, the remains of Blepdees Primdgenins Bhan were Tound,
and alon dopth ol 13050 the Ceond part ol Rhiveceros wdiynitatis
Bluw, preserved with e skin wud flosh, e so forow Hhese ro-
uaing v themselves disl nol vaise any doults as e their diluvial
ago — the great number of fanna and Hora. whiclh was found
together with Lhose voriebrace and many of which still live at the
present. tiwe rai<ed w pdcture difficult to anderstianl. T'he research
undertaken in Juby 1829 el for its chiol aim not only the diseoy-
ery of the romnins of the rhinoeeros which presumably  hal
Leon Tefl over in the shalt i 1907, but also the olucididion of
ithe vary queer mixtara of old and new forme, and an ovontual
discovery of othor tracss of life in that peviod. All Hese abns
were (ully realised,

3. Results of tasks undertaken in 1929

Aceording to the plan proposed by the Staurunin Committee of
the Polish Academy of Svionces it was iecided to excavate o new
I
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shafiat o dislanens of 1500 to the N oof the BT shalt and 1o conueer.
the lwo by u gallery at a depth of 1810, at whicl depth the
rhinoeeros had baen found in 1407, The works which wore sturtasd
in the aniddly of July 1020wy directod by 150 Pavow, who
in addition to collecting the specimans also ook notes on the
geological observations made during the work.

The neaw shalt pioread Tour meters of old dead vock, then
strwel elys oud alluvial gravels and ot o dopth of 10.5m there were
wlready found dark grey, comprossed salt silts ol the Mibcene
period which continned up to the 18m lovel. Ou this lovel, in the
NW corner of the shaft appesred  differsn silts, very soft, full
of excelbantly prossrvad insocts cwater el o Caradidae, Ce-
rantdipeidae, Curcnlionidar, Buprestidae, Dityscidar, Hemiptera and
others; and leavos and leauches of trees and shreabs ¢ 2itice, Qoer-
ens, Aeer, Corgles and others) Both the fawm and the Mo cor-
rosprnd to fhab Tound e 1T

At this lavel a gallery wav duyg out Jeading towavds the shaft
of 1907 which explaimed the genesis of the above mentioned
lermations. They arve composed of an unsteatifiod heap of silts
anil slays <howing traves of wir disintegration, ln these sills there
ly
VWA

are very earolessly steawn fragnients of branches and logs wmos

in o vertical or slting position, lesaves crampled inew ,
il besides, liepe] Togs, branches ent by sharp tools il adso
thore was Tound a0 baskot made of leee back sael as W peasiants

nse for gatloring  strawhorvies, ad w0 smadl wooden spde un-

donbtedly wade with o stecl clisel. DL Lomnicki recomls con-

scientionsly a similar Tact from BT,

The matter ean be explained by the et that the old shatt of
comparatively recenh dats ins been Tilled with dead rock oviginating
from W saefiee, wharcing ramainsg of  to-day's Tlora and - Taann
lind bseoine damnixed, ospucially i the filling of the shafl. was

woslow il protrcted process. Mlost probably the vemuing of thoe
wnamuobh el tho rhinveeros which had been dug oul in the
provess of former axeavations were alio thrown back i the it
that was being filled — as proof of thts theory we may regard
the fach that the horn of the vhinocerns in 1907 was fomnl at
a difforent depth From the rhivoceros itself.

N Nosmes, Laedw 1908,
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Sivee diring the former work pioess of booes and anial s
were dug out, two short gallerios were conductod now in the hori-
zomtal direction, howover except. for u fow frugments ol bouss and
a bitod sl the odgo ol the rhinoceros” sary nothing of any interesd,
wax Tound, It was the gallory on the 120 lovel, loading 1o the
South of the 1907 shalt which after pisccing the old works at,
a distance of 33w Trom the <hafl antered into the groy diluvial
<ilts in which duy 1he rhinoscoros poeserved witle the skin o flesh,
lts liend was tarned S and it left side was baning on the stap
adgn made of Mioceno silt-. T
coros was found is, in places, satavated with plaot dotritus with

he sill material in which the rhigs-

munorous diluvinl Tand and wator fnsoets. To the 15 the silt be-
comes noteh mors sandy o containg pebblos of the tiepathian
roeks. Above the rhinoseros wera visiblo e rils and piosess of
Lo spinal columu of another chinoeeros devoill of soft paris,
Since in 1907 the extraction ol the rhinvecros was inpossiblo
owing fo the narrowness of the shafi, another shaft 434 i wide
was built ab o distance of Em from the other wlich compluted
the profile of the first shaft. Toere the old dead rock reached o
aoleptle of irbamn, while to n depth of 8 there were clays and
tooa dopth of 9O m alluvial gravel followed to the botlom of the

shaft by Miocon: silts, The dituvial silts (i1 theretore tho valley
which was croded iu the Misesne silts by the curront wiers of
Fakawiee Wielki or its tributarics,

I the wop of the dilavia) silts steata (s sesn on Hes enclosed
profiles on Mg 2) thore is o stewaon of Cacpathinn viver grave
lying intermixed on the Mioscens and diluvial silts. Consequontly
at the time between the sedimentation sctiling of ilnvial silts
and Lhe inflow of gravel there exists a sedimentation interval,
A similar duterval ean by proved in te fiest shaft of Lo Acud-
omy  whore inoan analoegical rubblo there is an idoraaladion of
saids with fragments ol branches belomging to Lreos larger than
the diluvial onex, which proves a change o llora as related th
the diluvinm. The interval was also confirmed by the surface
works near Luokawiee in the village of Starunin aud near Emka-
wice Maly in the village of Hwoml (SE of Starunin), whern on
the gravels with lenses of silts with Zetuta s lic intermixedly
gravels, smuls and silts containing leavesx of deciduons tress.

Un the other hand between the gravels and the clays lying
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them theve s no interraption, bevause in the first shafi. of the
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Academy the numboer of pebbles dimivishes slowly as we move
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from the gravel W the clays wnd the numbor of silt adixtirn
increases. so that finally the stratum becomes pure clay. The
second figure illustrates these conditions.

4. Conclusions

Irom tho fuct that the lafi side of the rhinoceros has ilamagel
skin and the fact that its interior is partly filled with silts we
can draw the couclusion that us & dead carcass it was dragged
for some distance by current waters: however the fact that several
hodies of largn vortobrae were found on the swne spot would
suggest thoir suddon joint deuth, mosl. probably caused by somn
olemental catastrophe, o. g. fovding of the river,

I'rom the Miocene silts in mauy places thore flows salt water;
they are also saturated with erude oil, whicl has permeated oven

the younger formations. The skin of the animal showed in many -

dry spots effloruscences of salt aud it is also saturated with crude
oil. These were probably the most important factors preserving
the woft parts of the rhinoceros. Iluwever, spocial research alone
shall perhaps elucidate the chemistry of the conservation. and the
rolo played in this connection by one factor or anothor.

Thoe discovory ol the remaius of another rhinoceros highor
up, wul withoul the soft part suggosts thal it lny alrody boyond
the sphore of the conserving [netors — providud it had not boou
beforohand bereft of skin and flesh, The fuct that here wo have
reprosented only one epiglacial sediment would leud most prohably
to the conclusion that the time of that sediment correspowds to
the time of the frentest Pulish glaciation. This conclusion we are
proposing as nearest to the teath: however, we want to state con-
scientiously that wo nre not able to furnish an humedinte sciontific
prool of its corroctness in our present state of knowledge.

The fact that the diluvial silts aro sitnated on the level of the
prosent-day Lukawiec in connectivn with the fact that in Niezwiska
near the Dniestr were found bones of largo diluviul wammals in clay
under loess lying b tho height of the inundation terrace of the pre-
sent day Dniestr proves that the profile of erosion bolance on the
area of Lukawiec—Bystrzyea— Duiestr in Niezwiska has ot beon
stirred by any tectonical event since the time of the Starunia diluvium,
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11, The dAnalysis of Diluvial Silt from the Lnonediate
Eneirorment of the Rhinoceros Found in Starenia
Ly
J. TOKARSKI

Amoug the petrographical problems connected with tho geo-
logieal structure of the Starnia substratum in which thoe remaing
| of the vhinoceros wore discovered, tho problem of the chemical
charactoristics of the environment which succecded in presurving
these romains to the present day seems to be the mest sctual.
The body of the numnd was found in diluvinl silt. whioh lay undor
a stratum of gravel below the touth meter of the profilo of the
‘ ) shatt througle which it was later bronght to tho sarface, in e side
gallery dug out in the northern wall of the shaft. This silt was
‘ - the matorial which diroctly influsnced the conservation of the
rhinoeeros. Consequently there must have been in its chemical
‘ ‘ and mineral structure sume components which provented doenying
processes, such as would undoubtedly have caused a completo
destruction of the organiec substunces ol this lwuutlful relict of
the diluvial fauna of Starunia.

The answor to the quostion as Lo what wore these components
in the silt is found in the results obtained in an accurate chomienl
and nicroscopical woalysis, Thess resully are as follows:

For study a specimon of silt, was taken from the immediate

‘ envionmont ol the ehinoesros, from a dopth of 11--12% m (No. A

of Prof. Nowak's profilu),

P .
| Uhis specimen presonted w muss of soil of greyish-brown

~:ollour, pelitic structure, veined with darker matorial which con-
| tained lnrger accunulations of orgunic substances, .\ charactoristic

Ny smoll proved the presonce in it of bituminons matorinl,
A suituble quantity of this specimwon was prepared for analysis,
| hy means of sifting it through a set of sieves, after it had beon
| mashed. In this way the silt was freed of larger fragmonts (few)

N of lmrd sundstone gravels awd {ibrous organic admixtures, the
latter consisting for the most part of the hairs of the rhinoceros.
| Microscopic study of this silt proved the prosence of a lnrge

quantity of a small-grained, silto-pelitic substance which conld
| not e detormined  accurately.,  This  substanes reacted ob-
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viously to polurised light and whon strongly ngnified showed
a structure mainly fibrous, resembling e g. the lusinae of small-
grained sericite. Numerous, very small- grained fragments of quartz
whose dismeter averngod Lelow 01 wm, wore mixed  with the
above-mentioned  silt substance. In addition to such fragments of
this mineral there ure also presont lurger grains of it, though
not in a grent quantity. The main component of the Starunia silt
ars crystalling curbonates  among whicll our attontion is drawn
by large crystals of rhomboidal shape. Rare minerals are very
senrce hers, Several [ragments of green hornblemle, alkalinv
foldspar as well as zirkon and glauconite grains — are all that
hus boon found in u specien  weighing severnl grammes, All
compononts mentioned uro covered with a dirty bituminous
substanco, Tho chomical anulysis proved the presence in this ailt
of n relatively large percentage of sodium chloride, Lhowever it
could not be percoived nnder the microseope, probably owing to
the too small grains and the fact, that the groundmass of the
specimens was coloured by bituminous matter.

Thoe chemical snalysis was conducted temporarily in three
directions 1): the water extract of the primury substance (A): the
cliloroform oxtract (B.); as well us the parts indissoluble in these
rengeuts (C), The rosults obtained in these unalyses were computed
in the nsual manner into mineral results, in order to illustrats
approximately the petrographical composition of the silt,

The results obtained were:

weight of, ol relations X 10000

A. The part solublp in I,O: * Ca 01 38
Mg o0l 3
Na ol 395
K 001 2
Cl 1-DHK 44D
S0 traco —
Sa =266
B. T'he part soluble
in CHCl, Bitumen 80U
Sa == 80U

') This annlysis was porformed with the assistance of WL Wawryk
and St Biskupski
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. weight %, ol relations Y 10000
. The parts insoluble

in H,O and CHUL,: Sily 4820 RU34
ALO, 15D7 13330

Fego, o o7

Fe) b 646

' Mnut) trace —_
Catdy 3457 B0

Mgt) 367 W7

K0 304 377

Na,0 0306 O

Py, 016 11

h) 66 200

SO, k1o 14

Co, 676 1586
C4-HO Ry 494

—H,0 245
Sa = 8957
Sa= 10023

The wuter extraot rvonctod wkalically and redurcod visibly the
solution KMnO,. The results of its analysis computed into the
snm of weight parcentages yielded the following numbers: Un 74,
Mg 027, N 015, K 031, €F Ddd?, S0, traco. I we conpare
these muabors with the analyses ol 1T vnrious spocimons of sea
water (C. Ditinar Challonger Roport, Phys. and Chow. Vol 1) 1834
it will bo seen that although the.quantity of sult contained in
the studicd silt nears the average content of oerans, the rolation
of the compuunents iy different. here. 'I'he solution A contained
@ considerable pereontage of Un and s snall content of Mg nnd K:
therelore diffored from the results shown by sen-water nnalyses,
Phe relabions wmong the soluble congpuonants in tle Storunia silt
which undoubtedly is of tertinry origin were subjected later to
considerabl: changes in the course of diagenesis.

The chloroform uxtract B was subjocted to a special unalysis in
the laboratory of Oil Teclmology iu the Lwdw Polytechuic under
the direction of prof. Pilat. Thanks to the kindness of my Col-
longue | am able to present this analysis, which was performoed
by Eng. Sereda.
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The results aro:

Content. of bitumen extract — 89/y: chloroformn extract 80%,:
allior extract TH%,.

The dissolvent was distilled in a glycorine bath at a tetperaturs
of about t60° C., then it was rectified and 88 a result several
deops of o yellowish, oil-smelling liquid were obtained. No com-
ponents boiling at low temporatures wore discovored. Tho charae-
teristics of the extract:

1. Specific weight (determined with piknometer) d,5 = 0-8995—

908K,
9, Solidification poiut (in test tubo of 23 mm dirmeter) — UH° C.
3. Index of refraction nf’ = 15033 — 1-H0U83.

A Aeidity: =22 ‘(with alkaline blue 6B), consequenily the
bitumen is composed mainly of neutral compouents.

5. Content of sulphur: (in bomb B-M)=0-98"/,.

6. Reaction of Wohl for S positive (sulphur is present in
unoxygenised form).

. Reuction of l.assaigne for N nogative (after S” had been
precipitated as CdS)

XK. Roaction of Chariczkow for naphthein acids negative.

4. Rouction of Morawski lor resinous acids nogalive,

1. Renction of Giraefe for phenols positive but weak.

The extract of the Starunin silt contained consequontly 8¢/,
of liguid hydroenrbons with an admixture of solid ones (solidifi-
cntion point — 000 (L) 1t contains important quantilies ol sulphur
compounds, bound in the orgunic group.

Om the basis of the numbers presented above, illustrating the
molecular velabions among fractions A and C, & probable mineral
composition of the silt was reconstructed in molecular percentages
(naturally only approximately).

It is the following:

Fraction A: NaCl 313, KCl 002, CaCl, 024, MgCl, 004,
CaCoy 1r13, CaSO, trace.

Fraction C: €aCQ, 185, MgCO, 127, Cal0, 008, Ca, (PO,),
017, Fas, 1422, quurtz and silt substunce 82-8h,

In the item »quartz and silt substances & complete quantity
of 8i)y and ALO, was placed, next to the rest of the molecules
of iron, putash und magnesium, after these atoms had compounded
with the anions Cl 8O, as well as COy, S,

-t
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Wo ronch the following conclusion based on the ubove mon-
toned results of ull purts of the avalyses:

L. The main compounent of the Starunin vock wlich preserved
the remains of the rhinoceros is the  delicato quartz-silt-polite,

next to which there appears X, of bituminous matter and 3%, of
comnion salt.
o . . .
2, Compononts of the ruek appenrtug i important uantities
are alse calcinom and magnesinum carbunates: sulpliates appear in
minimnl nantitios,

.
in over 1%, mol

A The ssilt cubatanees erentos acomponent, which dilTers hoth
in microscopic appearnnce and chemical composition from the
kaolinic products of alteration and nearing rather the docivative
chlorite reap. scricits groups. ‘T'his substance contains absorbed
bivalent iron compounds, potash and magnesium compounds (this
last. in sl guantity),

O, M water oxtract coutains, Lo an overwhelming quantity
of common salt, caleium chloride, as n characteristic factor.

. A charncteristic fonture of the silt ix the small quantity
of water obtainablo in n temperature above 1000

i. Probably the whole group of all the components, sult as well
s oil with tracos of phienol and the silt contained in a considernhlo
qunttity in the rook acted ax n proserving anti-decaying factor,

111, The Dilvuvial Flora in Starwia
by

Wt. SZAFER

I, Introduction

In the work entitled +The oxcavations in Staruniae published
in 14 by the Muzewm Im. Dziednszyekich (Lawvow), the [lora of
the mammoth shaft was lesoribed in chapter 11: the leaves and
fruits wero determnined by Marjan Racibiorski and the sprcimens
of wood wwhout 86 of them) were determined anlomicully by the
author of the present paper. ’

% A characloristic component is the sulphid of iron appearing
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As u rosnlt of those butanical rosearches w conchision was
reached, which stood in blatant discord with the prevailing opin-
jons that the mammoth (Flephas primigenius) and the rhinoceros
( Whinoceros antiquitatis Blum s, tichorchinus Fisch.) were accom-
pugied in Starunia by the florn of a warm wmixed forest, composed
of Quercus pedunculata, Prunus avivm, Carpinus Belulus, Ulnes
montana, Ubmus campestris, Fraxinus exelsior, Acer plalunoides,
Populus tremule and  Betwla verrucosa, with un abundant under-
geowth of shirubs, such as Corglus avellana. Khamnus catharlica,
Cornus sanguinea. Prunus spinesa and others. T'wo pieces of conif-
erous wood, one of the genus Picea, the other of the genus
Juniperus showed clonr traces of transport by wator I'vvin farther
anvirons,

Presenting the genoral character of the flora of tho manumoth
shaft in 1914, Marjan Raciborski stated distinetly (loe. cit.
p. 28) that: »the fossil flora in Starunia does not differ from
the prosent-day flora of the warm slopes of the Carpathian hillse
and that »it does not contain any plants which would testify to
a colder, damper or more mountainous climate thaun that of proesent-
day Starunins. In the last sontence (loe. cit, p. 29) ho drew from
the charncter of the fossil lMorn then fouud (1907) together with
the rhinoceros and the mammoth, the conclusion that -the Sta-
runin flora proves that it is younger than tho interglacial and
glacial periode and that it is pest-diluvial, although it is impos-
sible w define the timo of its existence in the post-glacial poriode,

To-ddny, whon — as shown in greater detail in bhe geological
part of this bulletin -- it las been proved tlut the remains of
the mammoth and the rhinoceros were lying there on a sccon-
dary bod amoug mixed materinl that had been thrown into av
old oil pit by man, wo must remember and stress the statemonts
Raciliorski quoted above lle nlone hud the cournge to pro-
nounee the vory bold and ulmost parndoxionl, as it scemed b the
time, statemeut that the flora accompanying the remains of dilu-
vial mimals in Starunia is post-diluvial

To that apt characterization of this flotn we can only add
now that, in its fossil stage, it has been lying in Starunia for
about. T years and that it does not differ in anything from tho
present-day flora of the nearest environs of the shaft.

Therefore we do not wonder any mwore at facts deseribed by
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Raciliorskitcat the time when, even prior to the exmmination

ol the whole of the Suranin flor, s beawine  intorestod in the

niicrochoutistry of some leaves and fruits furnished by Marjan
Lomnicki.

Whiles tosdiy woe delinitely exclude tle flora deseribed in 1914
from the series of diluvial florae, we have the good fortunc of
Being ably to prosaut the pictae: of the diluvial floea of this sub-
Carpathinn place, found on au wdonbtedly primary berl together
with diluvial Foana afso situated oin sitne and wiong which the
mosk inmportant is the magniticont specimen of the woolly rhinoceror,
Sinee the diluvial flore accompanying the rhinoeeros has beon

oxeellently  presorval mnl i of ab wsurpassed  alndinnes wo

shudl by nible 1o roconstenet u living and encompussing picture of
the dilnvinl sab-Curpathing tundra. On account of tochuical Jiffi-
caltios in sepwending wid propuring  plant remaing and wlso on
nccount of their abundance and varioty the work will take o longer
tane aied will ocoupy several specialists. An the present moment
the plant naterial s in the stage of preparation, the process.
tuking place tu the Physiographic Museum of tho Polish \cad-
ey of Sciencer, in Krakow, ander the divoction of the botanical
curntor .l Lilpop und in the Botanieal Institute of the Ja-

gellonian Uiniversity. ‘e prosent: paper will be ehiefly concerned
with Ghose rolatively few plonk-ranniug which wors (et Tound
ol deterniined from nmong the leaves on Angiosperms, bacanse
Uos nain untity of soeds and Truits and the whels flor of G
same agee fowd i the neighbourhoud  of Starunia (by the river
Lukuwiee) whieh is oxpecially rich in mosses (Wuseis has not
beon studivd as yot,

I want to acknowledge the assistancs of my Colleague
JoBibpep in the spoedy proparation of this paper and that of
my wily in photsgrphiog sonw ol the plnt-renmins roprodicesd
i thee cuclosed (able,

2, The position of tossil Hlora in the Starunin sections
Turning to the gevlogienl seetions performed in the shafis or

appraring in wataral surfuce works by the river Lukawiee Maly

M Rweiliorskic Reakejn szezatkaw redlinnyeh 2 Stann {Pabochemie:
der Pllanzenreste aus Mamutsothtonen i Starunia).  Kosunen, Lwéw 1910,
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in Hwozd, an accurnte dosuription of  which is to be found in
the geolugical part of this bulletin, we state that the fossit florn
1I.|||l(3}ll’s on threa difforent fevels,

Pho Tivay, lying inousdintely on the  tertinry sult-silts ol
compuosed of sundy, grey silts with an admixtare of gravel is
the vne in which the rhinvceros was luind »in situe together
with the necompunying floen and founa, lu the top of this lovel
liex a stentwin of diluvial gravel, which in vatural surface works
in Hwozd by bLukawiee Mudy contains intercalutions of sandy,
greyish silts with the flora of tundea, with which wo shall not
voncorn ourselves at all in this presont paprr.

On the complox of Ghe strata of the Tiest level thero lie gravols,
sty aud clays in which., both in the vulley of Lukawioc Wielki
and in the valley of Fukawice Maly, spponr distinetly two Further
lovels with fossil Tlora: the lower one with a preponderance of
coniferons trees and the upper one with a prepondvrance of
deciduons tress. Bobl presoni. vich forest flurae very woll pro-
sorved, which will be the subject of accurate research, not begun
us yol, We must note that this fossil flova was, ns early as 1910,
stuliod by W. Rognln and that this anthor considered it to ho
diluvial, though he did not propose any close awpproximation of
its ago. Sinee the diluvial age of the clays, which partly soparato
and partly cover this forest [lorn, has unot benn dotermined as

you — and the chnrncter of the florn in tself — ax far us we
know it — doos nob point o its greologienl ugo ), the  problem

of the age of the twa levels of forest flora umler dizeussion is
still an open ou.

1 wish to add that the lorizontal avew of both these forest
florae ix compuratively a wide one and that — it wouhl seem —
sy appenr v the whlo valley of Staraniag ircigated fosday by
Lukawive Wielki and Lukawine Maly and their tributaries, ‘The
thickness of the strate contnining forest florae is not the same,
owing to the activitios of curvent waters il other local conditions:
they appear rather in the shape of wide lenses, which at some
places disappuoar completely or are substitatod by the appearnnee

) In as far ar it can be jndged new, it could bo just as well foresc
Moz of th interglacial period as forest Hora of the post-glacial peried from
the epoch of other climater than the present one,
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el bits of wod or sticks and in otlor pluces develop magnificently,
The more rosistant part of forest flora, i. ». bits of wood und
sprace-cones underwent certainly a secondary water trausportation,
and might have renahied here and there some of the deep envition
and pits which nhound in that. territory. According to the testiniony
of older geclogists 81, Olszewski and B Zuhor (IRRD, I1¥KK)
thers were Tound loge of word and cones ab a deptde of Lhirky
I forty intors during boring slnfts on Ropiszeze, which — it it
wers conlirned wonld point distinetly to the transportution
by water of the younger forest flora and a sucondary depuosition
of it in the pits created in a nutueal way by ourrent waters or
urtificially by man, in the tortinry salt ailts.

In the present paper we shall diseuss oxclusivoly the old diluvial
flora, fonmd on the sandy groy silts in the nearost neighbourhuod
of the ludy of the rhinocsros, in the level lying »iu situs, imme-
diatoly on the aainral soface of the salt silts,

3. Deseription of the diluvial flora aecompanying the
rhinoceros

From nwong the large guantity of plant romains axcuvatod
so Far, which had boen brought here in the Jiluvial period by
onrrent waters and which originally enme undonbtedly from  the
more or loss dry wlopes sitwated in the noighbonchowl 1 shall
wention here only the following:

Lo Bietuda ana Ly Tlis dwart birele of aretic origi RpPpPUITS
sl abadawlly in the steada of silta sirroinding the body of the
thinoeeras (partly also in its interior, Aside From a huge quantity
of wlole and slso of partly damaged lonvos (son Table 1. tig. o;
very oy ol its typical winged fraits (nuts) nnd numerous braets
have boen found, Ihe largest leaf is 14 cm long.

2o dietula honilis Sehek, CPable 1, fig, Gois much more rare
than the preceding spocies. The leaf reproduced here ou Table 1.
is I'Zem long and 1 cm wide, It i~ a spocies of shrub-birch of
northeeastern origing, not, growing nowadays on wretic tindr.

3. Salie relticatuta L, (Tab. 1, Tig, T Soe oxcelloutly pre-
sorved deaves wnd some leaf-fragmonts huve beon found. The
figureld ove is 12 em long and 1em broad. It is nu arcto-alpine
spectes,
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I do wol wmtion other specias of dwarl willows, whicli grew
abundintly on the Starunia tundra, becuuse owing to the well
known difficulties in determining small leaves belonging |u Fhu
species Salie, 1 consider it lotter to wait with thoir definition
until moro material is collectsd, )

o Drgas ectapetale T (Tabe 1 fig 1h Four le:uvn-.:« of ‘Ilns
arato=nlpine plant luve benn found. ‘lieo of then ol Tor illllll'!lNlU‘llh‘
surpuasing Those of the spacimens known from the othor dilavial
tundreas in Paoland.

S Polygonunt siviperam §. One leal fragment with ils chavae-
teristic norvation hus been found: the species is arcto-nlpine.

6. Polygomam tapatifolinm 1, 'This is a compouent of the actunl
florn of Poland, knewn alse from the iterglacial strata. Ouly one
fruit. ('ab. 1. fig. o).

7. Caltuna vabperis var, kivsuta Presl. One whele leal, very
charnetoristic of this shrab, las been fonnd.

& Vacerninm wligivosume Vi The smadl lenficd Forme of b
shreub s, together with Mie lonvis of the dwarl willows, a ¢ommon
Pl of the Starunia tundra. (thor species of Vaceininm EES
othars probably  Vaccinimn priseane Web.y shiall be the subject of
Farther studios. .

o, Phatictrume alpinn 1, (Table 1 fige 9 This plant of arenie
origin which in the florn of the Alps and 'l'mnsyl\'xn‘niu (1) Fms
rormined i a fow outposts which are relicts of the gleial |n-.rlmll,
lins been Tonnd in several vory woll preserved  lenvos, 'I‘II(\‘II‘
defivition shandd be vegarded as eortain ou aecconnt. ol theie
very characteristic thick uwervation. This species wis nol yob
known in the fossil slage of the dilavinl epoch. )

10, Thumus swdetices Borh, (Table 1 fig. 2) For the tiest
time it was Found in the dilovial tundea in Ldwindw vear K-
kow hy A Zomuda (1914); now it hus been fmun‘tl again .iu the
shapo of two very typical leaves, in Starunia. It is a speeies of

Carpathion origin, which came tido the flera of arctic (undra fran
the noighbouring slopes of the Carpadlnans,
1 dvmeria sp, (Table 1. fig. @) Tl now there have buen
ford two [rnibecalyces of Lhis plant, one of which, prossuted in
.

T s vory w weserved, aud hus o unteuched membrane
able 1, 18 vory well pres . nbrat
spread amony the sepals of the enlyx. Tn spite of it, o definition
of the species has proved impossible. Fxcluding Armevio aretica

—_ -—-’a“
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Walle, o genns wrongly defined in several diluvial florae i
Furopes cunong others alse tha of  Krystynopol in Poliani, we
meet sorinns diffienbties when atter reducing the punber of pos-
sible species we want to decide whethor it slonld Tas - ecvnted
wneng the Torms of s spovies Armerie ondgaric Willll (= Stotice
rmerte Lo or smong the Armeria alpine o= Stadice nnitana
Millera Not wishing Lo disenss the problem new, Towonld only

wnottnes that 1o sholl retuen b it onee mors juthe lurger stinly
ou the Starni floen when = as | hope = 1 shall have at. my
disposal ol 4 wuch Lgor nomber of reuwins of this critical plint,
Then we will also tuko o stand with regard to the puetly true
verparks ot Torth lately by T cbom s ),

2 Phaew cof adpine Wall, Pwo (lhwer calyees with o vory
wall preserved pistil probably Lelong here; Tt 1 am baving the
Nual decision G e,

13, Lavavacum sp, (Table L fig 1), There was found an in-
voluerum and one very well preserved fmin belonging wo it The
involucrm s dimarplivm of lonvas olueacteriatic L the genns
Trarvacum. The dimewsions of the inner ones ave 12mm and
prove that the involuermn was sinwll, mwore or less sl to
those Tound nowadays on the smallw specimens e, g Tovacacnmn
alpinum or  Fararacum  pidnustre, The ontside loaves are abenb
Nalf aw long ws the insidy onos il sonmwhat widers unfortanately
their tops sre torn so that it was mpossible to find their cha-
rueteristie features,

Phos Peuit, nm longe, with wshort vostemn g unninnd a cuspis
of comsiderable length (Qfomuy In the upper part of the fruit
wsedf Gishaenim) there are dizd

ek knobby  puints which paes
uver inlo bristles.

The determination of the <pecies is very ditfiult. OF the specios
now living in Poland we iy exeludo with eortaindy Pardracom
officinate Web,, 1. alpinam, 1 paddustee, T, pieninicwn, and 1. Je-
cigatm the question however i our Starunia forn belongs 1o
some ot the vortheru specins now living (section V owould possibly
come into consideration here i, Tarazaca peronda, or section VI
Porvrvea borealesy, ov i it ho oo dilt

srent species allogether and

oL Gaan s Phnadagginacene, in the work: G, Hoegi:
vourr MittelsEuropn, Vol Vi, Muanich 1906, pp. [8H0 and X

Lingtrieete Flora
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BeW lon=existent will Tave to peumin foroa time at o Dast
wanswerend, R

14, Cariees sp. vaviae. Very abundantly awd wall  preserved
fraite, olten with prrigynin, shall be the subject of specinl stady,
as weoll as nueny other seeds and frnits of Monocotyledonous wnd
Phicotyledonous plants which have been entively omitted from this
sketch,

Sprnking of the negative charactoristios of the Starunia flora
we sliuld note that no troits of the spociies Lotaoyelon, Woyrine
phuttom, Covatopdegthcas. Numpltos and Nephar have beon found
till now which wonld prove that the remains of fosuil plunts
belonging to Lol floen wers depesitoad o the hottom ol enrrent
waters, The absoneo of treo pollen stated in the preliminey stily
of the grey silt alse bears a conneation with this it

Rosiwning slortly all that we know to-day abont te diluvial
flora accompnnying the rhinocerox in Starunia we can State the
following: it is a land flora with the cliracter of tundra, with
many sleubs, with o predomivance of dwarf biveles { Betule »ane),
and small-leafed willows Hs flora shows @ mixture of arctic ele-
ments with alpine ones. The condilions of oxistonen of the plints
indicate that at the time the elimate in Starunia sl have hoen
Id, shilar to thnt o ghe present-day ndry, hving tosdny in
M Lo noeth ol uvasia '

©

A. The biological eharacter and the age of the Mot of (he
fundra in Starnnin

The geographical sitnation of the diluvial tnnsdea in Starunia
(the bottom of the valley of Ropiszeze, 102 sbove sea lovel,
abiont 249 Tongitide and wboart 407 latitaede i interesting in s
far an it ix thes only pliee i Baeage wheee the L ol the

aretic-alpine type Jies at a eonsiderabily distanee froan the max-

imal area of the Giluvial worthern glacior. Tn the nortle thers
ate wbout 160k dividing Starania from the traces ol endaior-
raines of the greatest glaciation, situated on the Polish plain: in
Bl direction of Krystonopol thers are abond, 200k and v the

) While thiv note swae being printed two perleetly preserved spriee
needlvs were Tound.

we
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worth-engt wbout 120 ke sepaeating Staennin Cecaa the aeor of te
maxinml Tiue of the glacier noar Dobrowile Phis Tact in itsell
lends the Starunia-tunden an exceptionally important place in the
suries of anadogival Tloras, wene o wliich s Burope He ot sneh
nogrent distmien feom the front of the glacier, Starenia tharelore
is the most importiny, strongest prof of the classical  hypothesis
of Nuthorst. about the aretic charactor of the glictal climnte and
ite luegge o i [areps b thee biwe o to geeadost glagintion.

As far as wo may judge to-day, the great distance of the
starunin tandra froan the front of the Jdiluvial glacier found its
biological exprossion primarily in Uhe fauct that conteary to iden-
tical flora of Wi tandes v Kreystynopol Yy aud in Ludwinow oear
Krakow the flora of ot tundra strikes ns with the exuber-
anee of the loight of o plants, sspuecinlly  the largo size of
their lenvos which with the same spocies found in the Krystynopol
and Ludwindw wndras (in both places the tundry abuatted on the
glaciers arn strikingly smnll. [t las boen  roved so far for the
fodlowing spesios:  Betnla nena, Drigas octopetuda, Poligoaon vi-
viparan awd Sedie reliculata.

As far a~ the wain question of the ago of thy Starunia sundra
ingide 0f the DPolish diluvial spoch is conserned, it seoms most
probable that it should temporarily be considered as a periglacial
phencemonon, bolonging 1o the grentest dituvial alivintion, 1o to
tho peviod of ghwintion Creeorien, which weeonling to the views
of cortain Polish geologists is to be regarded as contemporary
with the alpine glicintion Riss, and which asecording tec L Lia-
winski corrosponds to the alpine glicintion Wawiet, This problem
however will not be decided, antil acenrute geological and paleon-
tolugival research in Starunia i s nearor and further envirens
are finished,

Explanation of Plate 1.

V. Toriraran: s
w.involnere XE
b, fruit.
= Avmeria spe X T
S Pl ggoriiom apatifolinm X1,

f) W. Szafoer: Bine De

Seiepges, Cracovie HHI2

SFlora e Kevstynopol. Bull. de Phend. d.
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A, Swrifeago wp (20X 0
£, Betuti warna
n braves X2
b, bracts ivarinbilityy XCh
v trails XK,
6. Botwda huanilis X 3.
7. Saliv reticulate X 4.
K, Thyoes sudoticus Y
0. Pholictrnge olpiuene X,
10, Dras vetopetala
a. X
(VS

1V, The Second Woolly Bhinaoceros from the Diluvial
Strata of Starunia

by
J. STACH

1. he dituviad fauna accompanying the rhinoceros just ex-
cavated

The research conducte] on the territory of ozocerite i Sta-
runia by the Polish Academy of Sciences with the idea of finding
i the walls of e sMammotl slidte e remming of Wi ehinee-
oron whowre fore purt had heen discoverad thors e 107, was ani-
mated by the hope of finding in the neighbourhoud of the shaft
ronming of other animals of the glacial eproh, which woald ennlde
ns to reconstract o fuller picture ol the contetnporary faune aud
conditions of its existence. The hope was fulfilled, and as a resnlt
of the rescarcle o magnificont specimen ol 1 Yoting fonade woadly
rhinoteron (Coctodonta antiquitetis Mam) wias fonnd inoan ahnos),
pevfect externnl condition and a duege part of the skeleton of
another specimon of rhinoecros nnd abandant remains uf conteme-
porary fauna, espocinlly insocts,

There are wmuny technical difficulties connected with the wash-
ing out of these remains from the silts saturated with crude vil;
ihe process is very slow wnd rquires the patienco wnd carelal
work of several people. hn the wmterial that has already beeu
scparated there are many water insects, e. g heetles ( Coleoptera)
of the genus Hetophnras and Comatopterns wul oblvers, Hemiptero
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ul. I‘Im.;.;'nnns Crvdras thnre are also land boetles, o, oo the Apho-
dias hiving in the oXerements of vartabrate znuiumlw. awl ‘oltl ar
buotlos Corabidae, Curewllionidae sl Corambycidear, vfm‘lhwl' ;;'-
ru.\-li«lu:'. Lepidoptera, and Diptera espocindly n.mncrc:us of the f:v‘-
v Hilara, and Tinally spinners, It \\'unl«l. b too warly lm\wl:r*r
to ddraw any conclusions from the rrnnine which ||:|x':w till l;(';\'
been woshed onl of o fow spocimens of silt: the wore so, stuce
(ml..\' novery wecurate dotermination by specialists will nnu‘h‘lr' us
to .]uolgv.\\'lmlher the preserved remains balong to forins 'lll't';:ltj v
e.§t|m.;t. like the mammoth, the woolly rhivm\:e:us and ll]l;ll‘\' (){ll(‘}l‘
dllll\"lllll mnnnuls, or to spocies whinh alill oxist in the :rw«- |
iy Fuama 16 will Loy noeessaey to aseerlin whethar |I|«~ufa { »1;1":
:n}::u n.lcl Formud differsnt races, with o Jifforent N('H|;' ;)I' v:u'il'lt‘
nlity than that ol the now living, : stermi | e
teal range of their l'l‘n:nuu!ml:-;-[lé(;iss‘:.lrf;:lu';:)i(illll ot the ol
' Al that wi e state teporarily concorning these romains
= thad they beloug to specimens wlich lived iuj.lm Sine rm";r;
e at the same Hwe as the rhinoceros now fownrl aud llmrrl'u;
curront. waters were the fuetor which cansed the inturlni‘\in"' of
fm‘!m s0 vastly  varied in oways of §ife and t'llVir()'lllIL‘;iL': i
which also gathered them togother with the remnim; of <liln\l-l|':l

plante in e inanadinte eigl : [
ghbourhood of the Laoly of i
e | Wy of the rhi-

o op . . .
2. The position of the rhinoceros in the ground and the intro-

ductory work of preservation

-
e present paper is reduced 1o prosonting the ohservations
l'l‘l:l‘l‘@ coneerning the spocinien of the rlinneeros, the nost ma ;ll'-
.‘nzuur sppeinon of dilinvinl Fiana oxenvated b the untl. of IL""’I"
in Starunin. ' -
The prejaration of  cast representi : it
o ion mbing the position of the
ody in e duyers of the geound, and fther the work of the
propirar. . Kalkus, who is skiuning the rhiveeons n'lfur‘tm
|u.mu\t\u\;: s specimen in natwal position undor t‘lmvc‘llirwf' .
ul. the uu.l‘lmr, did not pormit the beginning of au uccnruéu ‘;ll‘:;:
of the skin. certain parts of the musenlar system. the xk-:lotm:
sume sex organs, and some proserved remains of visceral u ,
which unlortunately were slnost wholly destroyed llllvlurgr::x‘:;
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In this preliminnry note we sholl pressn! shortly the vesults
of only thouse ohservations which concern the external appearance
of the preserved body, and especinlly of the purts hitherto un-
kiown, or +onsiderad controvorsial by variour gejendigts o the
peerstruction of the animals Novher we shall Loneh upon te
problem of comlitions in which Hio ehinoceros lival, the probubl
eatastrophe which bofell the spreimens of lwrge diluvinl animals
found in Starunin and the canses of the preser sition of their
bodies,

The specimen of the rhinveocas was Lound o e 23 vl of Octo-
Ber 1999t w distanee of S0 oL from the sMaummoth shalt,
in the wall of o sihe gallery loading from that shaft at o dopth
of 120 m The body of the wibinl lay on ite back o that the
hid part of the bady lay somswhat Jower than the front part:
and the head supported by a considorably  stretelid-ont neck
profraded, with the snont part, phove the uptarned ahnost nuia.
eadly stretehod hiwd limks, somewhat higher o shown on thi
enclosed photograpl of the vast. When fiest wenvered, the whole
right side anl tlhe back of the aninal -were totally undamaged
with the exeeption of a pant of the neck and the snout aud per-
witted the hope that the left pide of the body woubd be preser-
vadd fust s well Alter fho antlor of this papar hod faken een-
ke rusastrotmds of tha nneoverad porls Hin mpeciman was pro-
tocted in the wall of tw gallory nntil the times ol complating
w now wiler shaft which would ninke possible the axcavation of
the aniwal in the position iu which it had heen found.

After the complete exeavation of the body  there appeared
nnfortupately  Whe diunages of e skin o Wi deft side of Ahe
hewd and the neck, a breaking ofT of the front el fined il
aned finully w lavge hole i the Front part of the stomach through
which probubly the intestines must lave  flown out soon after
the death of the nnimal, Nparso remwaing of these intestines were
found on e lolt side near the specimeu at s distance uf nbout
one meter aml a hadf frow it

Abovo the body of this specimen of the rhinoeeres ar a <ml!
distance sbove its feet there protruded out of the wall of the
gallory remains of u skeleton of another rhinoreros quite rtevoid
of the soft parts, however, ‘The direction ol the position of these

bones was similar to that of the lody uf the first rhinoceros i, e,

st
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the axis of e d

sly van paeendlel with they divection ol Wy gad-
lery towned the Nouth-Fast. OF these remains the fore part of
the skall, several vertelwrae, and broken ribs and part of the
bone of the fore liml wore hrought fu,

More acenrate olservations on tho proservidion of the body
wove possible only after the budy of the animal had been brought
1o the surface through the now shaft oo Decewbor 17, 1924
wnd teansporhed on Deconthore 22 to the lnboratory of the Phy-
siographical Musemn of the Polish Avadrwy of Scionces,

3. Wxternal  apperance of the present specimen o woolly
rhinoceros and remarks concerning Its reconstruetion

The bady o the axeavated spaciien s covared with a skin
entirely dovold of hmir. This dir, soparated from the sking was
ecmbodded in the sitt wdjoining the body of the animal especially
in the back parts. After separating it from the «oil it- may
be notived  that it ix Lght and  fine, tangled and  gathered
iute small wilts among which vne finds vecasionally darker and
conranr hairs, The surtace of the skin is vougle beemse it is cove.
ered  with very numerons tiny protubernnces, under which thy
jadts of hair had boon ombedded i oblique cavitios, Aftar dw

skin had bean soaked and cloaned, all these cavities appeareld
vory distinetly sl consogiently enablod na o reeopnise the dis-
tribution of hair on the skin, The lensity  of the distribu-
tion of thewe envities on o skio el their disnsions dilTer
in various parts of e body: they are especinlly Jarge iu the
back of tle hoad, which might el s to bhe conelusion that
the woolly rhinoceros had something like a mane, perhiups soine-
what similar 10 that o wild boaes, In the bwer prts of the sidos
uf the body thave ape vigiblo lines o

shovter and longer senrs,
teaens of injuriog prolubly sustninsd iu ights with othme clinou-
[ y ST

Thee hened when scen from the botter presevved right sidw
of the profile louks at first glance different frow the head of the
specimen found in Staranin in B0 The savse lins chielly in
the  smashed  and pushed in parietal bones on the front part
and also bhe lack of the occipitul bowe, in consequence of which
the skull was foreshortened and the profile contour changed con-

. e ST o
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gidernlly nory the base of o frontat bune beeanss its bavk |\.:u'f,
which with the woolly rhinveeros rises highly awl charncteristi-
enlly, had gob lost. o prossure of 1l N‘I'lfllﬂ» of S.n'ﬂ pl’.uHNlN]
uh,».::r the lower jaw whereby the row of teoth i that jaw slipped
from U tow of the tecth of the npper jaw towaed the centre
of the snout cavity awl the lower jaw was lifted up. Conseyquently
the profile of the Dowd Jooks weh  thinner aud o l‘h‘n whilo
much smadler which might ead s to the wrong conclusion H.mt
this sposimen is youmger thaae that uxcu.\mlml n I‘.'fh. I rwu‘lll._i'
things are just the reverse, becaus: while th|.~ spechnen of 103
had all its permanent promolnr (oot in the jaw bones umlm" Lhe
coots of the corresponding milk teath, in the present speeimen
thowe worr only oo very Tew itk promolay Looth, very mueh
used: and Um\‘eh indicate, in accordunce with skull measurements,
which eould Lo divectly compured, that the slkull of the presont
spocimon is somewlut longer than that of the prv.\'iousl.\"nxcu-
vated one. So, according tu the measurements of Niazabitow-
kil the distance trom the front corner of the eve to the frout
Slll'fﬂé(’ SF the <nan is i the first specimen B o, in the sees
ond 420 e thn distance  from the corner of the cyt' to tl.n,-
back ungle of the nose 24D v, in dhe first specthinen, 20 cm.
the secowl: o dlistance  from the base of 1y cnr 1o the s

6 cny in tos Tiest xpecimen aud the sone i the secoml.

Sinee the dintanes trow thee ood of the nnsal bone fo |‘|I'IV
protuberance of the frontal Lo wid 32 cine it lln: first, s|erei-
men and from e frondal protuboranee t the top of the sapmrior
curved line of the vecipital bone AN o, thun thongh we cannot
surements  on ageount

in this preseut specimen nbtain direet me
of the smaxhing ol the oceipital bone if we add the nmubc;r of
AR em. Lo Whe ummdar expoeessing the Jdistanea From the front
ond of the unsal bones to the frontad protuberanee which s 37 e,
wo shall obtain the sune of 8D cne, while this Langgth and the
largest length of the skull wax S0 cw. -

[h was Dpossiblo G get divectly e «ize ol the fn-sl spoe:
tpen because of the lack of the whole body, Niezabitow sk

1) Niezalitowski k., Nosoroleo wlocluy  (Mhinucerus antiquitatis

f AN cealaw 1914 Nak
Blun., fichorhinns Visehld. - \Wykopaliska starmiskic.. Keakow. 191, Nakl.
ckich,

Muz. im. Dzieduss,

PN
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i o eompnte it indiveetly Trom the measneements tuken (Eom
the skeloton of the rhinoceres fagnd in the collection of the Acad-
atay in Municl, e relation of the lengeh of ths skeleton
G v o the length of the skuall (75 emy is % and rinee
the leugrbe of tha shall of e first specinna of tlo Sarnniy
thinocoras s 8O cm, the prodiet of N0 X3 R =304 cm, whick
wonld approximately give the lwgth of 1his specimen, awed ofter
A corresponding corpoclion: hud boon wdided 10 these jniaenes-
ety to account for the soft parte of the Lady, we tuight weeap
A0 e For the whiele Fagth of e snimal.

I to test thime valuos wo aceopt the fact that the <pacimen
Just axcavated hud a herd b oem. longer, then il wi wnliiply the
wimhoe 85 OHR S we shall obtuin s w produet 3258 e, wnd
if weoadd 30 cm, for the soft parts we obtain the finnl resuly
of et us dongth, Tu poaditg Wb Longeth of the reoently exeavated
speeimen, measired with an oare slong the gide line, s from
the wpont ta thes e, then wt ths ride of the qork ol the banly
o the prrablel line from the bise of the til, amennts to 5205 o,
whiele s the g

o clduined From the comprtations, The axacr
length of this spaesingen of - eldueeeron s aftor the skiu
had heen taken oft, from the fore wid af the tasel bow wling
this torchened sl spine to the Tases ol the 1ail maotls to 358 e,
and together with the til 409 o,

Becanse of the alimost complets destenetion  of vorteliae wued
mmseles and gnite a consideralde liek of skin ou the logt
side of the ek from the shoubder to the eve, the prossnre of

the il divostad from the Ioli side inow slightly tapwed divection
wlong the sxis of the skall consed o shifting of the <kin i some
spobs o e skully whinh is e ovidont on the vight, side bt
only in the vivinity of the nostrils awd wur The apper lip ole-
vatedl consideraldy on this side, fillml ap with soft parts the s
ity under the nnsal Bowes aad Lot to the nasal cavity the shape
of a strongly clo

U apertare beny wder o right angle, The toy
of this angle Taving bl Tront aned dop of the snoul is 35 em,
away from the center of the oye opening nnd 3 e, from the
lownr vitn of the uppor lip: G <hortor arm of the angle fulling
vortivally s 3 o in length, the horizontal one on the other
laand vunming parallel o the Bpois 70 cne long, Along the lofi
sirde of the head the pasition of they tasal opening was wore na-

-
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et wkin haed been

vl bt o steongly  conpessseel. At ‘
liftod sl sonked i salts witir, T nusa) openng ummurm.\ i the
shpe of o ynite witle aporture, the en(l.ti bent down, the fape \!:I
of thee aperture Iying neager to the side plu.'l of the upper by
than thes bk oned, Tl subedoruml snsal cartilage i wel) pro-
voedds the cartiluge lost almost nothing of s mhistieity nnd o

ey
e section v of 0 whitislye coloar, ]
Pl Lips were portinlly  dauge| bt there vemiinnd those
i Cwnpply impor ails for the doli-
parts however which iy wupply important datails .fm . »l.lm
[ 3 ~ @ 2] . "
entivn of Sloe appeaeines of snonts of the waolly vhinuverrom. T

lifting of the npper part along the right side of the Flwsa(l :-:uusml
foo grent s produbrrsgen of it taward tha frant, mmnly' ihoow
in Iavm.:lh bafove the lower lip, and as n result ‘thw profile of the
pnnm‘frum thix sisle resemblos tha profile of the he{uI of the
rhinoesran fowml in 1577 nenr the teibutary of e vivor Juna
and tovmed by Schrenck 'y probably erromsously s h'lunorw“m
Mercdi Jiigor. Thiv protile eoinnildes alwe with Tha o whm!n
wi leawen by primitive e is his drawing of the "lllll\‘lnl rhi-
NEEOTOR DN Whe wall of the cove of Pontedi-linmue, Ill.||u- vulley
of Beune in Dordogue. On the loft sule of le{ hond of the pres-
ent spneimen e protaborancs of thie appnr ll‘.‘ toward l.lm‘frunl..
i not ovident at all wheras foan the tight side l.‘lm prefile ol
e snomt i roundwl, on the left side it Gl obhignely  along
phe stwight, line from the Cront and the tog: to I‘Ahe back un:l
the bottom in such o way that the jugged uppor lip covers oli-
poetly e odgee of Bhe bower L o

[ pxamining e st <tenight frome e front. -ll i nwa
tnt the lips soscmingly oty bot protending in the micklle |.ml'l
ol thee anout only beesuse of Ui tavistedl purts of Hhe Jower s,
<nont opridug s very obliquely from the right

the line of lispu I el
idee of thn henl toward the L Before sKinning, the o thn
the frontal ares of the snout between the frontal nostnl edges
anring with tape to 27 e, wnedar the e of

amowntad jne e I X

tho horu, with arv, to 20 cue swml in the central  noreeved par

b 155 eu: thie broudtl of the snont opening fronl ot corner
. Jran

to anelhor monsurnd with tape amonnted w35 e

Y ¥ehrenrk Lo e erate Fowl vivor Javiche son hinoreeos Move ki
. N . . R Rl
Jaeg, (Mém, Ar, Se. St Pétersbourg, VL wer NXVIL
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The pistire of the natuenl posiion of the fips and o rrob-
able appearaice of the front part of the animal's snout could
be ebtained only aftor ditting of the skin from  this purt of the
bead, wherein there was revenled Jlistinetly the dumnge to the
apperr lip in the centenl paet, ATl Lo Iips‘ wree portad L can by
gont that, Ui lower Bp passes Trom the sides of the suout into
she front part not like an oval bt saddenly at abunost a right
angle, congmpuently  there are furmed in this place at the !‘l';;:hl
n.ml left side of the lips sharp protabersness which fall, when
I'lj»N arn closed, foto vorresponding savities in the uppor lig The
‘I'»()llh part of the lip, slightly bent on the owtside in the shapn
ol w bow, is supphed along the whole of the longtle of the buw
with a relatively shep edge, "Pho steing of this bow fram the
wip of one side protobernnee fo tley second s 10 em, longer than
tho dine purallel to it at a distunee of 3 e, From the front edge
of the dip to the inside of the snout. The Jower lip from the
inside of the nouth covity to e front narvows, thoerefore, at,
fiest. gradusdly, bot nowr its Trent cdge it ngain widens, which
corrasponds also, in the skeletun, to the shapo of the frént end
of the fower jaw. The leugth of the side edges of the lower lip
maasured with o tape, from the side of s snout to Lhe (,'unlm:
of the side protuberanes smennts b 78 emy, il the feant paet
from the centor of one protuberance to the secowd 1D em. The
length of the whdle lip mmnemnts, therefore, to 35 em, The thick-
nest of the skin of Whe lower Jip mewsured near the side appon-
duges amotntad to 2K em, The speeinen of e rhivoceros oxea-
vatesl in 10T Tacked the fower lip — the preseat specimen per-
mits us to suplement these lacks,

Only the side parts romained from the uppor lip. They pro-
Wwede slightdy  above Bl gide ol of Lhe Jowosr Tip and on the
border of passing into the front jaet they poscoss groator inden-
tions vorresponding exaetly to the side n.lnlnomlugcrof the lower
lipg. The dength of the side parts of the um»orAhp amomnts to
W2 e b Gl front part the uppee Gp is danaged over a von-
siderable avea, i howoever we menasure fromn the sidy indention
to the vertical line conducted from the top of the nasal bone,
i to the conter of the front part of the lij, then the half of
tho front part of the Np wponnted to 13 an,, and the whole
npper lip [rom one corner of the suout to the other 6 em. The
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i the wppor ligp ae strogly doveloped especially noar

nuselos
s of the snout: this would tend to show a consi:lerable

the corne
mobility of the lips.

After the skin had Leen propeely Filled out from the insile,
the shaps of the snond, lonmnerly gratly wonpressed, changed
a great deal and strongly vesemblos in appearnuce the snout of
the white vhinoveros (Ceralotherisnn  simum Burelhg to-duy al-
most totally wxtinet, 1t is therefore vory wide 1 the front part
of the wpper lipy frew the base of the horng in profile stightly
arched, couvex, passos almost at vight angles in to the side parts,
are very short. [t does not possess tho growth on the

which
appor tip, which had nlrendy  beon dotermined by the former
rermnrels on the heads of the rhineeeroses fonnd in Silwrin and
whe first rhinocoros foundd in Starnnin,

Since all the soft parts wers dried on the heads of the Sibe-
rian specimens and strongly comprossed on the hoad of the first
rhinoceros fonnd in Starnnin, the restorations of the suout and
lips of the woolly thineseros whicl were patlorned oo these spe-
cimens in the reconstructions undertaken by various anthors were
not pood. Passing over the Brandth drawing in which the
author drew srvonveasly e fingor-liko appendage on the nppor
lip of the woolly rhinceoros, other mithors {(Niozabitowski®y,
Hoyer?)| druw the lips in the shape of thick rolls meeting al-
most avenly, wnd the line of the snout. from the front of the
psn) bones s tade shont i profiby und falls sharply towids
the lower lip, Hilzheimert naininins reg rding the lwsh recon-
struction of the form of the weolly rhinoceros undertaken in 1924
that the upper lip mmst have protraded at least 10 cm in front
of the lower lip, espocinlly v the othsr sprecinens whose nosal
bones grow onl considernbly to the Tront and hottom, o Dasos
this contention chicfly vu the denwings wade Ly primitive men

) Brande b F. Observationes sd Rhinecerotin tehorhing historinn
spestontes, (Mam, Ac. Se. St Potersbonrg, V1L 86, Seonat, T VOIS

Wy Niezabitowski #, Nosorozer wlochaty (lLhinvecros sanbicitatis
R, tichorhinny Piseh.). s Wykopaliska stpranskied. Krakow, 19414 Nakt.
Muz, inn Deteduszyekich.

5 Hoyer He, Czidei mickkis glowy posoroZen i shorn mamnta. [hidou,

9 Nilzlheiner M, Kine nene Nekenstrnktion vor Rhinovers ati-
quilntis Bibeln, zugleich vin Britrag zur Morphologic, Biologi- und Phylo-
grnie dieses Tinres. (Nenvs Jabrbuch £ Mineralogie,  Beilag--Band [ 24y,
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ad o they grenter oxtent ol ey nppor N as compared (o the
lower in tles vhinoceros Fownd near the viver Jaun and the first
Starunia rhinoveros. O 1ha photogreaphs of the reconstructions
made by Hilzhoimar the protrusion of the uppmr lps s not
avidont at all,

Since the npper lipis Gwgor thion ey lower, which  was no-
tieed by earlioe investigators and  sinee the uppesr dip s wnply
mmsclad and possosses grenter mobility, it conld prowrnde i its
front poet above the lower lip by n Fow censiumtors, capocianlly
when the hewl was bent cousiderably. Against its coustant pro-
mbernnce, which was consideruble in the vpinion of Hilzhei-
weer bespraks bl Tuel that b vespostive imbentions of L uper
lip fit exaetly the side olevations of  the lower lip and are
distimetly detornined, consoguently  the frout purt of the npper
Hpe possing aneder the corwr into il prets conb b not alsa b
pacted somuch from the front of the lower Lip. | judge that
the apper part of the uppaer lip lying in the contee of the lisigrhit,
botweon tho end o the uasel bones and edge of the lips, urved
slightly, Probably, therefore, this curving was delineated by pri-
mitive man nob all 100 correcily on the drawing ol the rhinoens-
ros in the cave of Poul-deeCluime, ‘Tho adlinss of the rhinoesros
drawn on the piece of shale exenvated in the cave serotte du
Trilobitss nene Arey-sue-Cuge in e Hopartonent Yomes, appoarerd
el botder with o

cgnrd to this detail

In connoction with tee proldem of the protutennce of the
apper dip thore appears indivectly the aeming of the lead of the
rhinoeevos with the nasal horu Hilzheimer Judges that
with the growth of the fore end of the nasal bones, the nnsal
hori connectind with them ot oawards more from the vertieal
lis towards the axis of the skall and formed with it an ujen
angle, as it wan drwwn Ly prehistorie man, wheres in e reacon-
straction it i pliesd vertionl W the nxig of the skoll, e hoe
could Jower itsell considerably in this way because the woolly
rhinoceros wus not a steppe animal and Jid uot graze on low
grass, bosides such a placing of the Lorn would L only an obstacle,
According to Hilzheimer the <strangly protruding upper lip
shows that the rhinceeros lived dike the elk in the dump forests
whern Die ford o the leaves of the trons, This is borns ont by the
finding in 1907 in the vieinity of Starunia of vak, willow, poplar
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and hazel leaves, Romains oF the trae dilavinl flova, chiefly wil-
lows and warped bitehes i Betula nana) and adso abundant grusses
and mosses sopacatesl frow Lhe silts sueroling M borly 4.»I Kl
rhinoceros show, however, as presonted by Prof. Szafer in the
hotanical part of these notes that i the times \\'lwnvl‘hn now
oxcayalsl rhinocerns lived, theve existd n these regions ondy
wxtensive tundrn,

The two horns of the now exeavated rhinoceros tell ol and
have successllly resisted all attenpte to Tind thew in the sue-
rounding silts up to the present. There Lave remained unl.\j very
distinet traces in the skin which permit the oxage nm.rkm;: ol
the dimensions of the basen of horny and their distribadion, T,h”
base of the tirst nasul horn is wide oval-shaped: it i tarned with
its wider el toward the biek of the skull nnd with the shaeper
end it roachos the beginning of tho nusal bona, Frone fhe h‘lll‘".i'l(‘ﬂ
of the skin it delineates itself sharply, due to a distinet mising
and neross the center of it there passes frun the rear Hml. t_u
the Iront ewl a convexity in the slhape of wrell T e \\'ulc:: I l'us
roll as well as the whole arva occupied by the horn base is is-
tinely delineatend on thie nasal boones dine (e the existonen ol lwge
und nomerous wiet<lilke bone appendages. Fhe langth of tie liven

buse weasurel with tape amounts to 27 e, the width on the
frond end o 12 oy, the laggest widtle st distanes of 16 e,
from the front end of the buse to 1940 em In the fiest Sta-
runin specinnn the dength s 24 eme suud the width 16 @,
The shipes wael mensuroments ol Wis Tase: approsch very tieh
the base of the nasal horn of the first rhinoceros found in Sta-
rinia — it is ouly 3 e, longer bat has the same width,

Al distnce ‘ol' 4 em, beyoml ey sl horu base Whore s
the bage of the Frontal horn [t diffors from the nnsal horn base
in that there is o coneavity in the skin and the shapo is mors
or less deltodd, e Peout angle of this deltoid is alinost o rvight
angle, the back very sharp: the length of the deltoid zunf-unls o
19 o, and the width to 16 an. The place movael vertically in
the vicinity of the frout vorner of tho wyo to The axix ol the
head strikes bevond the contrally indented top of the side
arms of the deltoid. Tl base of the frontal horn differs from
the buse of the Trontal horn of the first spocimen found
in Starunia because it is of a somewhat different shape and
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is sumllor, whorens the presont specimen has the baso of the
nasal horn % v lunger thau the length of the forshead horn
bnse, With the first specimen it was only 1 em. longoer. The
width, cn the ather hand, of the nasal horn base of the present
speciman is 34 eme darger than the length of the base of the
froutal horn: it s diffevent with the first spocimen where the
witlth of the nasal horn base s 3 e, smadlor disn the buses of
the trontal horn Rinee U bases of the frontal horn of the Si-
berinn spocimens differ groady one from another and from the
buses present in the Starunia specimons, thevefore, the sluipe and
size of Lhe frontal horn wmderwent probally great variations,
possibly greater than the nasal horn, The nasal horu inust have
been largor than the frontal horn, s it is with the now living
rhinocorosss which wro arimel with two horns, Judging also from
the deawings of primitive e as well as from the horns found
in Siberin and horns of the now existing white rhinoveros the
lorn was probably slimmor than is now delinested in reconstrue-
tiong wind s justly vemarked by Hilzheiner it was pliced vn
nasgal bones wuder an open angle to the axis of the skull.

The eye region on the right side of the head was marvel-
boasly presorved, The dermal folds widor the oye are evident o
the pressed skin ol the head only slightly, bt after the skin
hud been lifted snd sonked they appeared distinetly wnd give an
interesting picture of deeper and shadlower wrinkles so charaoter.
istic 4o the wya ol the ehinoeoros and vrpecinlly while rhinoceros,
The live wove distinet folds under ths oye, partly bending bow-
wise under it, and another fiv opass in s half-circh-  above
the upper lid. The more wumerous hut smaller aud shallower
wrinkles gather frome all sides lowards the oye opeaing. The
fength of this openiug is slight, 4 e, corresponding to the
comparatively vory siall eyes of the rhinoceros. I passes olliualy
inosuch aoway tut fs fore end lies nearse the Trontal aur-
fuce of the head than the back falling toward the hottom,
which remains doubtlessly in connection with the constant beud
of the hend of the woolly rhinoceros, The conter of the eye op-
ening g LED oy nway from the beginning of the nasal bone,
28 em. away from the ear buse and 21 em. (as measured with
tapar from the line passing through torehead along axis of the
hond. The vye itsolf was woll protected by n boue lramework
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which strongly projected along the top, front and bottom. T'hw
present specimen pussesses only remains of an eyeball in the eye
eavity on the right side of the head. 'The back of the oye purs,
on e left sidde, wius greatly damagod uy regards the bono tfrimn-
work and the skin,

The env was not so well preserved; it exists only on the
right side of the head; on the loft it iy outiroly lncking. 'l"l‘? e
is plaend in u quite wide protuberance, oncirelod from the front
and the top with three dermal folds distinetly visible before the
prepurntion of the skin, The lower part of the auricle is elosed
10 the height of 4 enn in the shape of w pipe, slightly nurrowasd
at the top with a basis of 315 cm. in external circwmferonce and
the 1o of 24 vm. of externul circumforonce. At the height of
4 e, the pips changos into n spoon-like part 24 om. long. The
outer edge of this spoou is very well preserved ull the way up
10 the l\;p of the ear; it is very slightly arched, 12 em. thick
at the pipe and thinnor toward the top. The central edge of the
spoou-like part. of the esr is in its lower part torn and ut the
top cutively lucking. The spoon-like part of the ear which has
remained nuar the outer edge has on its internal surface a width
of 47 eun. on the external surface a width of 66 em. Along the
internal sarface of the auriclo there are to be sven on the part
proserved from the bottom, three thickened dermul rolls. The re-
cunstrieted war suricle of the present spocimen of the rhinoveros
huw the shapee of o pipo, clossl [rom the bottom (o the height
of 4 e, then cub wund changing into o leaf-like part, broadeuing
out elliptically. and narrowing again under the top.

The anr of the present specimen differs from the ear of the
fivst. Starunin specimon only in its uppor part, which above the
ring-like lower party, uarrows st once toward the top and ends
sharply. ‘The dimensions of both are vory similars the ring-like
purt of the pressnl spocimen in 1 e highot and tiw wholo lungth
is 4 e, greater. It is not impossible. however, that the ear of the
first specimen had undergone considerable changes. I found tl{at
in the periol of the cleaning of the present specimen and its
proparation for the east which lasted six days, it could uot be
protected sufficiently by means of damp cloths and that the ear
auricle underwent u considerable contraction. It regained its elas-
tivity anl shape aftor a longor soaking in a busin with salt

3
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water, Considering thnt tho lirst rhinoceros was exposed Tor ton
mouths after its excavation to fresh air, remarkablo clhunges might
have oecurred to the shape of the ear.

The ear of the specimen from .Jana was driod and perhaps
for that renson almost shortor by half (138 cm.). (ts shapo Low-
ever wis similar, beewse it was olongated, broadming towards
the centre and then again it grow narvow and endod «uite ab-
ruptly in s blunt end.

The neck of the present specimen of rhinoceros suffered
the greatest damages: it lacks namely on the left side a piece
of the skin @bout 20 dm?) from the back edge of the eye be-
youl the shoulder-blndn and from a hoight of ubout 10 em, bo-
low the neck line, 1o w distance of several contimuotors from the
lower Lhroat line. The iusclos of the throat underwent com-
plete destruction and considerably smashed piecos only have re-
mained of the neck vertebrae. However the skin on the right
sidwy of the neck — o very important part for the reconstruction
of this part of the animal—has bem proserved. While in attemnpts
at the reconstruction of the appearance of the head of the woolly
rhinoceros one could depend on rather abundant skulls of this
animal and on the heads preserved with the soft parts in a more
or less complete way — the data concerning the neck of the
woully rhinoeeros was furnished for the first tima by the speci-
men exeavated in 1907 e Staeunia,

Then it was woticed for the first time that in tlee widdle
part of the neck-length there wax a small bulgy protuberanco
having no connection with the bony protuberances of the ver-
tebrae. A similar protuberance on the veck of the white rhino-
ceros was deseribed w6 aboul the same time by Roosevelt ),
Aside frow this neck-protuberance al o distance of about 14 em.
from the occiput there was in the Starunin specimen — accord-
ing to Niezabitowski — a shoulder blade hump bearing
a close connection with the very long spinous processes of the
vertehirne of this part of the neck.

The present specimon possesses very distinet honping of the
skin o the neck, distributed in the [sllowing manner:

') Roosevelt Th, The Square-mouthed Rhinoceros. (I"he American
Museam Journ, T X1, 1911).
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At distunce of 84D em, from the beginning of tle nasal
parts, if we nwasure with an are, and 91 em. ift we measure with
tape. we can xee in the lifted and soaked skin the spot to which
the top of the occiput reached. Behind it there ix n sinall con-
cavity and at o distance of 6 em. of this indontation lies the taps
of the first. humping of the skin, very short, since it is only
Il em. long. Dircetly aftor the third loworing of the first pro-
tuberance, the skin begius to elevate itself again into the ~econd
protuberance which is almost twice as long as the first (21 e
Its top at about half its length is 22 em. away from the occipiral
erest, Tmmediately belind this protuberance there is the third
olovation, 29 o long, whoso top, lying in the middle, is 46D e,
awny from the occiput. Diveotly after this clevation there is
a fourth protuberance whoso top is 30 cm. distant from the laat
mentioned top and 76 cm. from the occiput.

The nmnber and the distribution of thesa humps would in
consequence secmn different from those of the rhinoceros cxea-
vated in 134, In reality thero iy a total nccord, only the first rel-
atively slight hump was overlooked! there, and the fourth one
was nob preserved with the carlier specimen. Therefore the de-
termination nloue of these humps is different. The first of them
is the top of n constant nockfold directly behind the oceipital
bone oxisting commonly with various rhinucoroses and wlhieclt be-
comos more wdiconbls when the animal's head becomos liftod
This fold pnsses probably at a lower place towards the bottom
of the neck through very wide wings of the atlas bone protrud-
ing out of the sides of the neck. The second of these elevations
which was determined with the first specimen as a neck-hump
lies at exactly the same distance (22 cm.), from the occipital hone
an with the first specimen. The third c¢lovation which with tho
former specimon lies at a distance of 44 cm. from the occipital
bone coincides totally, as far as its position is concerned, with
the one existing with the present specimon 46:5 cm. away from
the occiput — ounly its detormination was orrousous. It was not
a supraseapular elevation, but a hump built quite similarly to the
former. The fonrth or the highest elevation, 76 em. away from
the oeciput, is a suprascapular elevation.

In the opinion of Prof. Hoyer, the neck hump was probably
filled during the life time of the woolly rhinoceres with fatty

ide
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tissue, It is hapossiblo, unforbunutoly, to prove the truth of this
supjosition, Loeause the soft parts of the neck wore complutely
destroyed in the present specimen. | could only find thut right
in the contenl line of the neck thern passes, clusely connrcted
with the skin, a considerable thickoning whowe width muy be
sensesl by the hand, wheu we press the skin from the sides. This
thickening begins under tho first elovation behind the uveeipital
bone, runs under the fiest and the second unsek humps and owds
before the suprascapular elevation. T'he width of this stripe, also dis-
tinctly visible from underneath the skin, is under the first el-
evation b cm., then it grows gradnally up te 16 cm. under tho
second neck hump, where the thickness is the grostest and amounts
to 3 cm. Under the microscops one can sve in this stripe crossed
lengiliwise und crosswise fibres of connocting olastic lissiw: of
the ligumentum nuchac, Probably below botu of these humps there
existod on the neck dermal folds, which appear even to-day very
distinatly with presont-cday specimens of thinaceros, in the shape
of shumlder blade folds. Since the shaping of the back part of
the skull with the white rhinoceros is similar to that characteristic of
the woolly rhinoceros, then probably with the woolly thinoceros
also, wlose head wasx certainly hanging at o considoerable anghe
from the lovel — the lifting of the head must have taken place
chiefly by moeans of an oscillating upward notion of the neck
with but & small diminution of the angls of the bend of tha lwwl
Probably the neck hump must. have protrudid considernbly with
this motion.

T'he supragscapulnr elevation an:l the line of the back
The erroneous designation in the case of the first Starunia spec-
imen of the second neck hump as a suprascapular elevation and the
too steung protuberance of tho wholo nock in the contour of the
rhinoceros deawn by prehistoric man, Lins cansed the suprasespalar
elevation to be shifted too far to the front in some recon-
structions, ‘o lack of a presorved extonsion (bshind the neck-
humpr of the body of the woolly rhinoceros Lins rendoered almost,
all reconstructions of this part of the rhinoceros unsuccessful.
The well-known drawing of the diluvial rhinoceros of the cave
in Fontede-Cinume on which prehistoric man drew the comtours
of the animal with a strongly slanting line of the back influence
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tho reconstructions. ‘This error appoars spocially blatant in the
drawing nmude in 1011 by Abel?)

There are, it is true, in a few museums, skeletons of the woolly
rhinoceros wore or less complete, however their mounting i al-
maost ulwayn crvoneons in varions dotails. Allompts at regonstne
tion of the body of the rhinoceros would perhaps have been moro
successful us regurds the back part of the animal, unknown here-
tofore, Ind thoy beon based rather on tho appenranco of present-
day living specimens of other species of rhinoceroses, aud esprcially
on the white rhinoceros, which in many features is the wmost
sinilar.

Thereforn then the suprascapular hump is elevatod nbove the
line of the fore limbs, similar to present-day rhinoceroses: thon it
fulls distinetly in order to rise at the beginning of the lunbar
vortebrae, though not so high, The top of the wave is short here,
and it falls soon, in order to rise once again in the environs of
the sacrum from which it runs on with & steep arch towards the
base of tho tail. ‘T'his dorsal line would be much more distinet
and easy to determine. were it not for the rather considerable
deformation of the body of the animal in the soil, and its position,
vt the hack, in a curved bond. Evoen so, the place could be seun,
where the suprascapular hump rose and where its dorsal line fell after
the animal had been excavated aund skinned. In the last recou-
strnetion of tho woolly rhingeeros ninde by ITilzlioimer in
1921 all Uuwse eloevations in the dorsal line aro distinetly noticed.
however in somewhat exaggerated dimeusions, especially the tum-
bar elevations live been shifted tvo far to the front, and the
whole body was reconstructed too sliort, too concentrated in the
placing of its limbs,

Thao tail 1t in quite intoresting that although all the attempts
at the recomstruction of the woolly rhinocoros took into account
the drawing of this animal left by prehistoric man, noue of them
Yot presented the tail forin as it had been drawn by primitive
wan and  which incidentally coincides best with the real shape
of this part of the body of the animal. The tail. very well pre-
served with the present specimen, has on the bottomn side 49 cm
fnll measwrements taken with tape) the sides of its junction, which

) Abr10., Grundztige der Palfiobiologie der Wirbeltiere. Stuttgart 1912,
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rut. obliquoly upwards, are 14 em. each, the width at the top
is 1D ¢, at the base, aud the circumterence 29 cin, At a dis-
tunce of 11 e from the buase of the tail its wirdth is (1 cm,,
and s cirenference 22498 onuy ab o distance of 27 cne the cir-
cumferonce is 145 cm.; at a distance of 3 em. from the end of
the tail the circumference is 55 cm. Consequently the tail is
broad at its buse, somewhat flattened in the direction from the
top of the body towards the end, with un external surface liss,
and the front surface more, ourved, whersby at the side there
is a distinet sharp lino of the joiniug of thes: two arches. This
width and this flattening grow gradually samnlby towards the
middle of the tail; at about %, of the distance from the base of
the tail the flattening disappenrs, and thoe section of the tail nenrs
a circle

Tho flattening of the tail on a considernble length and the
relativaly doep traces of the bases of hairs uppearing distincily
ou its gide and apper surfacos indicate that the tail of the woolly
rhinoeeros was probably naked Trom the bottom, for abow. half
of its length: from the tup awl the sides it was covered with
hair, which was at {irst short, grew lenger townrds the end of
the tail and enclosed the bottom part of the tail. The longest
hair appearad however probubiy aloug the side cdges of the tail,
whicl eonsed the shaping of a sort of flat, tan-liko tuft, with
whielt they nnimal slapped  strongly towards its stomach — uy is
done by prosoub-tay rhinoeoroses,

At adistinee of 65 cm. from the bottom 1
there is the anus., 9 em. in dinmeter.

Below, at a distance of 2 cm, lies the top junction of the
vaginal opening, fairly wide open. The longth of this opon-
ing is 12 em. and ity lower, bow-like junction is at a distaner
of Mt em. from the tail buso. Tn tho depth of the sinus urogeui-
inlig Lheve is visible the eutranee o the voging, which has o length
of T ¢ ol there is, 1'D em. below, the mentus urinaring with
a diameter of 2 em. Finally 4 em. lower, in an arched junction
is the clitoris, ‘

The back part of the body of the rhinoceros is splendidly
preserved und enables us to identify positively the sex of the
excavated specimen. It has an important bearing on the questiun,
for after the prepuration of the skeleton it will purmit us o de-

of the tail
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termine which of the characteristics or variations appearing in
the shape ol the boues, for instance the pelvis, or in the skull
may be regardod as charactoristics connoected with tho sux ol the
mmmmnads vt which may bene on the individual or eacin) varia-
tions.

At a distance of 34 ¢m from the lower junction of the va-
ginal opening there protruded in tho wxcavated specimen in the
vicinity of the womb and tho groin u fold on which, after the
skin had Leen sonked, appeared somewhat damaged tont s They
are like two, quile thick. three-cornered folds, from wlicl each
passed at the top inte a wart, unfortunntely, datnaged. The length
of the base of each of these (olds mensured 10 om., width 8 cm.
und height neasured on the side of the fold ¥ em. At the baso
of these folds under the skin, thero romained u compressed tis-
sue of the milk gland.

The navel with all the details is wonderfully preserved: its
front at a distance of 43 cnu frowm the teats. Tlhe length of the
navel amounts o 12 em.; the width is ¢ cm.

The line of the abdomins profile coincides with the dor-
sal line. It pusses more ur less purallel to the back line, and is
not sv curved from the front toward the back as is pictured in
some reconstructions, whicl are based too exactly ou the drawing
of the rhineoros proserved in the Font-de-Gaume cavo.

All the timbs aro presorvod quite woll externally, However.
tho bones are in the main brolon, ospocially in tlio uppor purts
Also, in the left side of the body, tho fore and hind linby beeamo
separated from the skeleton and soft. parts and were attached to
the rest of the body by the skin only. The bone breskages
caused gertain changes in the position of the soft parts. The dis-
appearancn of a considerable part of fatty tissue and compressing
of the mnsels caused a certain slonderness of tho limbs and
u slup delinention, on the skin, of the ligavionts and ovutlines
of bones.

The right fore limb was concenled in the body beyond the
clbow joint: tho left was broken in this part. The length of the
fore arm amounted to 49 cm., and the distance from the centre
of the carpal joint to the top of the middle digit is 35 cm. The
circunferenco of tho metacarpus in the slenderest spot, namoly
at a distance of 14D cm. fromn the sole, measured #7 em, The
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under area of the foot from the edge of the mirldle digit to the
back edge wa: 20 cm. and from the centre of the edge of

the external digit to the centre of the edge of the inside digit

14D cm.

The length of the right hind limb from the centre of the knee
joint, to the frout bend in the tarsus mmonnted, in a straight
line, to 6D em,, and from this spot to the top of the middir digit
31D em. The circumference of the orus at n distauce of 24 .
from the top of the heel Lone (calcaneus) wensured D3 em., in
the tarsus through the heel bone Db cm., and Lelow in the slen-
derest. spot, that is at the joining of the iotatarsus with the
digits, 32 cm. This spot is 16D om, awny frowm the 100 of the
widdle digit, mensnred along the skin, The lagil of the foot
from the top of the widdle digit along the conural ling of the
sule to its back edge nmounts o 16 cin, and the widsh fromn the
centro of the external digit to the edge of the inside digit is
i1 em. The sole of the hind limb is guite cousiderably smatler
(ahmost ') than the sole of tho fore limb wul the thickness of
the joint at the joining of digits is also loss.

All ligite lacked hoofs — but it can be clenrly traced 1o
where the horn renched, because thers ramained volls aid also, atier
the skin had besn souked, the bordurs of the horu conld bo scen,

The extornal damages to the body of the rhinoeeros nee slight
and the now nxcavated specitman ol the woolly vhinoseros will be,
doubtlissly, the most complote to onter a wmussinn for some time
to come. A thorough rescarch will onable us in a gront wmensuve,
to eliminate the difficulties which heterofore made 1t difticult to
reconstruct faithfully the appearance of this diluvial animal.

4. Preservation of the soft parts of the hody of the rhinoceros

The partx uuder the skin were much worse presivved than
the surface of the bady.

In s0 far as it will be possible to determine the Loundaries
of the strongly compressed muscles and to differentiate them,
it. will be possible then to investigate from the mnscle placement
only some parts, perhaps thoso of the fore legs from the elbow
joint, then the muscles of the whole buck limbs and the right
side of the body from the right half of the chest.
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Of the internal purts of the body there remained only an
insigunificant purt. Through the opening in a side of the front
part of the abdominal cavity, under the left fore leg. the rest
of the taugled intestines found near the body of the unimal was
swept out by current waters. In their place the water conducted
into the cavity a considorable mmount of fine river mud which
filled it from the anus opening to the inside of the mouth cavity.
Of the internal parts thore remained only the tongue, a part of
the throat, the palate, — paris which were thoroughly stndied
in the first Sturunin spechmon by Prof. Hoyer, also pieces of
intestines fillod with river mund und perhaps some parts of the
sexX organs.

5. The skeleton of the rhinoceros and the meaning ot & thor-
ough research on the Starunia rhineceros for the problemn
of the races of woolly rhinoceros

The skeleton of the now exeavated specimen of rlhinoceros
canunot bo put togothor onlirely., ln many parts the bones are
broken and in some purts, . g in the shoulder blades and the
skull, so smashod that after the soft purts woere taken awny, they
crambled into bity, In some purts, for instance in the neck, thoy
are Incking entively, At any vale, tho very preparation, joining
and mounting of thesn bonws will demand a long and pains-
taking introductory work, before » thorongh research of the skel-
oton purts can be undortakon.

In spite of thorougl studies of varions parts of the woolly
rhinoceros skeleton by different authors, the results of the studies
of the Starunia rhinoceros skeletons may have an important, ba-
sic, meaning for tho problems of the races of this species. The
hitherto described skolotons of the woolly rhinoceros, mainly
skulls, camo from places of a wide nrea of distribution of this
species, from the Atlantic, through the whole of central and north-
ern Kurope (except Scandinavia) then through unorth and central
Asia to North America, inclusively. These bones belonged to ani-
mals which did not live simultaneously, but often at different
times at great intorvals in tho long diluvial period. It is not to
be wondered at then that thore exist among these skulls certain
differences, with regard to which, however, it is hard to decide
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whotlr they are to be attributed to wlividual variation or to
goographical and whether they arose in Lhe same poriod or
in different periods.

On the other hand, the researchos conduclol in the torvitory
of Starunin supplied three specimens of the woolly rhinocuros
wlich lived doubtlessly in the same vicinity and at the same pe-
riodd, Each of the specimens was ol u different ago; the 1907
apecinen was the youngest, the most cowmpletoly presorved spoe-
imen, just excavated, was somewhat older, and the oldest i~ the
specimen of which only skeleton parts have come down fo us,
also just excavated, The sex of the just excavated specimons is
absolutoly corvoctly determined. A thorougl comparison of ths
skeloton parts ol these specimens will detormine permanent chiar-
actevistics and wlso the variations, especially in connection with
sex and with height, it will also in a great mousure, permit to
establish the shapo of the xpecies of the woolly rhinoveros, char-
acteristic for the Starunia wrea during a certain period of time.
Through tlis it may supply certain directness which will facili-
tate the orientation in the bone material of this animal, cowing
also leoin other arcas. Probably it will be necessary to define the
Starania specimens as a race with which — as a group of strictly
duFined churnctoristics, with a cortain known quantity, as it were, -
it will e possiblo to compare all other romnins ol the woolly
ehinoeeros, | would suggest, then, for this ruce the nume of Coe-
loddont antiquilatis staraniensis o, 8.

The just discovored rhinoceros is nob ouly a privoless and
unique nosewn specimen, as o mounted spocimen of the dilu-
vial animal, which lived tens of thousands of years ago, but io-
gether with other romains of mammals of this species excavated in
Starunia it suppliss » certain basis for scientific research about
diluvial rhinoceroses.

6. Factors which caused the collection and preservation of
the rhinoceros remains in Starunia

Tliere remains for our consideration the probloms of the con-
siderable number of the animal bodies, well preserved on such
# small avea of several square metres, as is tho area of the pros-
ent researches in Starunia,
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The great abundinee of the rhinoeeroses foned there in rela-
tion to remains of other vertobrate animals, supplies malerial for
reflection. Among the mass of diluvial animals the woolly rhino-
seros was wol w rare spaciinon as is shown by his romaius, known
i nny places of an extensive avea of his distribution. Towever he
was not as common as for instance his co-inhabitant, the mam-
noth. And yob, judging [ront the remains of the animals found
up till now in Stacuuin, it could be supposed that the woolly
rhinoceros was ab a certain timo a common animal in these areas
and living in groups, which is not the case with the rhinocceroses
now existent, There must have been then on the present aren of
Starunin, conditions favowranlde to the existeuce of the rlinvco-
ros. They may have boeen tho parts ol tundras witle ubundant veg-
etatiun, hidden in quict valloys at the foot of the Carputhians,
where the animals found not only abundance of food but also pro-
tection from the cold northern winds. Doubtlessly there was abund-
ance of water — the springs of salt wator which must have
oxistedl then as they do to-day, were probably enticing to the
aninmls sinee the sall played such an important part in consorv-
ing the body of these animals.

But just as to-day, the vulleys eroded deeply by the waters
with the high steep edges were dangerous traps for the animals.
Especinlly wheu after sudden violent storms the greal massos of
witers flowing swiltly Trom the nenr high elovations, in one mo-
ment raised tho level of the small slreams to a considerabla height,
sometimes of several metres. At such times the animals which
had nwot found well protectod places lost their lives in the tur-
bulent waters, The waves lifted their bodies and carried them to
places whero the flow of the water, sprending out, lost its carry-
ing strengh,

Also in wintor these valloys wore sometimes dungerous Tor
the animals wlin the huge masses of snow cavried by the vio-
lent winds, in time of snow blizzards, snowed in the animals and
closed for a long time the entrance to the wvalleys, ospeciully for
the large heavy animals. The bodies of the fallen animals snowed
under by the snceeeding snow storms, did not disintegrate quickly.
Only when the snows meltod, did the process of decay seb in on
the spot where the animal had fallen or the larger waters car-
ried awany the bodies aud had strewn it on the banks or sand shoals.

ke
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of the aclivity of tho salt wag the abundant apposranes of it su
the skin after the exeavated body ol the rhinoceros luud leen
kept in a dry place, showing that the salt Il collected in the
skin i such o wmeunt. The cooperation of the crndo oil s
avident. by the abundunt outflow of it frowm the broken Lones
and slso by the layer of thin ozocerite, appearing here and there
on the skin. It is possiblo that the silt containing the condensud
cerude ol vapours acted hore as a factor excluding the destructive
activity of the decuying bacteria, the salt being u factor imper-
menting the skin and preserving it. In preserving the bodies there
may have been still o group ol other factors so far andotermined.

There still would remain the problems of establishing the jo-
riod of time in which the specimens of the vhinocervs found
in Staranin lived aud died. The woolly rhinwveros is a species
whose remaing known from the areas in Germany were defined
as dating from the time of glaciation Riss, as well as later gla-
cialion Wiirm, and the time of the sovereignty of the tundra,
The extent ol the distribution of the woolly rhinocerus contructs
further slowly from the west and finally the woolly rhinoceros

-becomes extinet in Europe and only in Siberia lives still for quite

a long tine. Judging from the remains of fool found in the
month ot the specimens excavated thore it finds feod not ouly in
grass, willows and sheab birch, (probably Betala fructicosa) bul
alzo Vaeeinivpe ad thin young branchies of conifevons trees such

as Dicea of. olovata, Abies cl. sibivica and Lavie el. sibiviea.

Explanation of tables 2—10.

2o The right side of the head of the rhinoceros bolore soaking the
specimen in walter,

S LTl Jeft side of the head of the vhincenvox before souking the
Fpecinen inowater, 2 Front of the snout of the ehinoeeros before soaking the
Kpesitien in water. 8 Front of the snout of Hie rhinoceros after sonking
wwl lifting the skin, — The missing part of the upper lip is morked white,

4. 1. The sonked <kin lifted from the vight side of the head of the
thinoceras. 2, The right side part of the snout in the skin. — The sharply
drawn elevation in passing from the side part to the trent of the uper lip,
3, Identations in the apper lip corresponding to the
lip.

8. 1. The web of wriukles around the right eye in the svaked skin.
2, Obliyue passuge of the eye aperture of the right eye. 3. Truces of the
frontal Lhorn in the svoaked skin. 4, Right ear after sonking of the skin.

wations in the lower
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61 Back ol the rhincesron bufore wadiing tha spoeings in water, —

Frow the wide ther: wee visibh: the strips of mosslen of the broken off
hind Irg 2) The tail and vaginal oprning hefere svaking of the rhinorcros
in wator, — Slantimgs phote frowe the side, 3. The vaginad opening after
noakingg il it Ahe ki,
T L'Phe mwnl atter sonking and lifting the skinn 2. The sears on the
«kin, retinders of the battles of the rhinoceros, in the lower parts of the
sides of the body, 3 The wole part of e ehinoearos bind limb before sonking
i water, oL The skin of the top part of Lo Gee b aftor souking anid
lifting the skin, — Distinet tracss of the Lorn f the hoofs visibbe,

S0 L The buek part of the right side of the body of rhinuecruy before
souking in water, 2, The baek part of the right side of the vhinocerox before
souking in water.

O L Photo of the sketl in mdursl size nccording to which the rliws-
eires will e younbed. — Recotstrustion of Prof J, 8 tuely, the mounting
of rhincecros by Rl al kun 2 Ouilines of the diluvin) rhinoceros driwn by
yrehistoric man on thelwall of the Iontole-tiaume cave in the valley of th
river Beune in Dordogne. Acrording to X. Breuil 8. Quilines of the fore
part of thi badics of two dilivial rhinverrasnss drawn on shale, by prohistoric
man, excavated in the cave »grotte du Trilobites near Arey-sur-Cure in the
drparement of Yonue. — Below a supplamented drawing by X. Breuil.
4. Revonstruction of woolly rhinoceros by Hilzheimer in 1924, 5. Ruron-
struction of woolly rhinocervs by Prof. H. Hoyor in 1914, 6. Photo of the
cast of the now exenvated rhinoceros showing his position in the ewrth,
Thes ennts in natural sizo +an be obtained after consulting Prof. .l Stach,
divector of the Physiographic Museum of the Polish Academy of Scienres,
Cracow, Stawkowska 17,

W, Roentgonngrnm of the foot part of the fore limb of Lhe rhinuesros
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