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GEOLOGICAL SURVEY OF CANADA

THE VERTERRNTA OF THE OLIGOCENE OF TIIE CYPRESS HILLS,
SASKATCHEW AN,

By f.awresew M. basug,

INTRODUCTION

The diacovery in 1883 by Mr. R, G, McCounetl of this Survey, of Tertiary beds in the
Cypress hills, of later age than any that hat been found in the Nortl: Weat, wax annonneed In
Dr. AL R.C. Selwyir's Snmmmary Report of the opertions for thut year. % Thene heds capping
the Cypress hills were assigned to the age of the Miocene by Mr. McConnell in his  Report on
the Cypress hills, Wood mountaiv and a0 ccent country,”#*% published i 1886, After
glving a general statement of the physicnl terares of the conntry, Mr. MeConnell In his report,
devotes hilmselt' (1) to n deseription of the geology in ditterent sections of the distrlet In turn,
and (2) to an necount of the deposits of the tormations obxerved of the Cretaccons, Tertiary,
and Quaternary periods.  In the Cypress Lills and vicinity the rocks seen were re‘erred to the
Mioeene, Laramic and Fox-hlll-Picrre tormations, of whicl the lust three are ¢ “ormable,
bt the first lies unconformably on the Laramie,in places overlapping it amd reaning on the
Fox-hill. The Miocene beds “eap all the mare clevated juirts of the muge of uplinds extend-
ing in a direetion a little north of eant, trom the weat end of the Cypress hills to the enst end
of Switt-current Creek platean; a distance ot 140 miles.  They bave i nverage width of
fifteen niles, and cover altogether an area of nearly 1,400 square miles.”

The Cypress hills ure divided into two uneqnal parts—ot which the eastern oue ix nmreh
the larger—by the *“ Gap,” a valley of orosion, runming in a ncrth and sontliliz: "o, The
Miocene deposits are best developed at the castern end of the hills, wiiee they a. « 0 n thick-
ness of filly 500 teet, and consist of conglomerate, usnally formed of quart: pebbles,
eementel together by enrbonnte of lime, nasocinted with beds of randstone. amds, eluys, and
muntls.  Weat of the “ Gap” the tormation isrepresented only by a she o  hurl conglomerate,
abont 50 teet thick.

To guote from Mr, MeConnell's report: *“the cong:.. .. ‘nte which forms sneh a wmrked
teature of the Mioeene deposits of the Cypress lhills, is usunlly comporest of quartzite pebblea
cemented together by carbonate of' lime, but also uppears under & nnmber of other torms.  In
some places the pebbles lie loosely in a matrix ot conrse yellowish sund, nnd in others they are

® Geol and Nat, Wist Survey of Carcola, Bep o tof Progiess, 132 8381 Sumiary Repeort of the operations of the goadogival
corpe to Atst Ehee, I8 (publinbnad i dan, 1NS1), . 4,
** (il and Nat, I‘ixt‘ Norves of Caadn, Annual Bvyunt (uew sories), sol. 1385, (18360, port €
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consolidated by a ferruginous cement. I3eds several feet thick also oceasionally occur, which

contain nothing but loose pebbles.” *Beds of pebble conglomerate, though more frequent
and larger near the base of the Miocene, are found at irregular intervals all through it, and

are of all thicknesses, from a single layer of pebbles up to beds fully 50 feet thick. In many
cages the tormation consists of a single thiek bed of this rock. Besides the pebble con-
glomerate, beds composed of angulur pieces of clays euclosed 'n a natrix of hard sandstone,
aud forming a species of breceia, are oceasionally found.”

“ The sands ot the Miocene sometimes forn1 hard beds, fromn one to two teet thick, but
are usnally only slightly indurated, and are nearly rlways affected by false beading.”

The above deposits are best seen in Bone coulée which runs alinost due north and south
abont nine miles west of the castern esearpinent ot the hills. In this coulée two streams have
their origin within n few hundred yards of each other, the north fork ot Swift-current creek
lowing north-easterly, and Frenchman creek (Fairwell creek of Mr. McConnell’s report)
flowing in an opposite direetion to the south.

It is in this main coulée and its tributaries, that the coilections ot vertebrate remains
trom this liorizon of the Cypress hills have been princijally made.

The first vertebrate fossils reeeived from Bone eoulie were obtained in 1883 by Mr.
McConnell whilst engaged in his geological explorations of that year. TLater in the swmine
season Mr. T. C. Weston visited this locality, and secured n collec:ion ; but unfortunately all the
speciinens then obtained were lost by the sinking in Lake Superior of the steamer Glenfinlis
on which the collection had been shipped for the east trom Port Arthur. During the summer
of 1884 Mr. Weston revisited the enstern end of the hills, and obtained many mammalian and
other vertebrate remains typical of the Cypress ITills fauna. In 1883, and again in 158!, a
short time was spent by Mr. Weston in adding to the eollections already wade in Bone coulée.
In 1904 the writer spent somne weeks in the eastern end of these hills muking a supplementary
colleetion of the vertebrate remains.

The fossils collected by Messrs. MeCounell and Weston in 1883, were submitied to
’rofessor Edward 1. Cope, who published a preliminary list of the genera und species in the
American Naturalisi, 1885, vol. X1X, . 163.%  The result of his subsequent study of the same
matcrial appeared in 1836 as an appendix to Mr. McConnell's report ot” 1836, %%  Further
contributions to the American Naturalist *%% by the same distingunished palivontologist,
tollowed in 1889, after Mr. Weston’s collection of 185N had ulso becn jlaced in his hunds for
determination and description. Professor Cope’s final report on all the material trom the
Cypress hills, ineluding the specimens obtuined Ly Mr. Weston in 189!, appeared in 1811 as
part 1 ¥¥%%¥% of this volume,

* Tl White IRiser beals of Swift-enrrent river, North West Territory.
e Op. cit, part O g T appendin Lo Tl Verteloata of the Swift eurrenCCroek vegion of the Cypress s, by B DL Copee,

sor NS0, Ameriean Naturalist, vl NNUIL g 151, The Vegtebeata of (he Swift-enveene risers 12 and g 628, Verce.
brata of the SwifCenrrent viver, 111

2ot Pl spaeivs tran Qe Oligoerne or Lower Mioeene beds of the Cypaeess Bills ;. Gead, Sarvey of Canada, Contr. to Can,
Palieait., sol. lll (ar), pt. 1.



Cope, in hismemoir of 1891, qnalities NteConnell's assignment of the uppermost beds of the
Cypress lills to the Miocene by describing them as of Jligocene or Lower Miocene nge.
Matthew would nceord them a more definite Liorizon at the bottom of the Oligocene, and hus
expressed the opinion that tlhey arc probably of approximately the same age ns the Titano-
therinin beds at Pipestone springs, Moutana. 'F'his opinion appears to be borne out to some
extent by the list of species from Pipestone springs, published by Dr. Matthew in 1003,%
and the eollections from the Cypress hills, supplemented by the material seeured in 1404, A
provisional list by the writer, of the gencra and species inclnded in the collection of 1904,
appeared in the Summary Report of this Departmeut for that year,

That the Cypress 1lills Oligocene deposits were the resnlt of rapidly flowing water (rom
the west is evillent. ‘The thick basal beds ot ronnded pebbles represent the work of n strong
transporting toree, snch as would be supplied by a turbulent stream of considerable ~ize carrying
castward material tromthe Roeky mountaing. The sands show talse bedding as a result of
varying enrrents.  With the acenmulation of material eastward, and a consequent rednetion
ot the transporting force, beds of liner materinl were deposited at u higher level, and
probubly on extensive areas of overllow,

Legurding the Cypress hills as an ontlier of the Wood Monutain area, Mr. McCounell has
pointed out that, thie part of the country * now eovered by the Cypresslills has been changud
from a depressiou in Miocene times into the highest plateau on the phiins, which is its present
position, entirely by the arrest of denudation over its surface by the hard conglomerate beds
which cover it, whilst the surronnding eonntry, destitute of cuch protection, haz heen graanally
Towered ; and so nttords an index of the amount of materiul removed trom the neighbouring
Plain- in the age intervening between the deposition of the Miocene and the glneinl period.”
“The abscnee of uny ridge connceting the Cypress hills with the mountains is somewhat
surprising, as one would naturally sippose that near their source the pebble-beds would be
thicker, and their constituents coarser and better able to resist erosion. This may be due,
however, to the tact that the valley of the transporting stream must have been inore contraetel
in its npper part than in the dilated portion in which the existing Miocene beds were depogiteil.
In sneh a case, i18 narrow shingle tloor would be gradually nndermined, aud as denndation
proceeded would soon perish.”

During his expedition of 1904, the writer examined the exposures of the Oligocene
deposits along thie eastern escarpment of the Cypress hills as veell as on their southern slope
in the vicinity o’ Frenchman (W hitenund) river us far west as Fairwell ereck, also in the valley
of this creck northward to Lione coulée, amd for some miles along the upper reaches ot the
north fork of Switi-current creek.  Few fossils were obtained aloug the eastern, and southern
escarpmcits,

The greater part of the collection was made in Boue coulée and its numerous tributnry
couldées, and in its southern extension ior a few miles along Fairwell creek. Ilere the grass-
covered slopes are broken by numercus small and isolated weathered outerops which at first
do not appear very promising trom a palontological standpoint. A curcful and close search,
however, reveals an abundance of—for tlie most part—mammalian remains.

* Pl fania of dhe Titanotherinm Deds at Pipestone springs, Montana s Bolletin: Amere Muse Nato Hist, vol, XIX,
article VI, 1903,
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The most prolific beds are composed of a fine conglomerate that, on disintegration, ht
freed the enclosed fossils. Associated beds of eoarse sand, of arich brown colour, also yield:
some interesting remains. Very few fossils were tound in the conrser conglomerates, and, ;
might be expected, none at all in the beds of loose pebbles.

The generally fragmentary and dissociated nature of the remains at this locali
detracts much from their value as definite horizon markers. Many of the specimens clem
show that they had been broken and often worn prior to being deposited in the beds why
they were found. Some exeellently preserved jaws with continuous series of teeth we
obtained, and many separate and well preserved teeth, but bones of the feet were in

cases dissociated.

Although the beds of the Cypress Hills deposits in question probably belong, in a gene
sense, to the horizon of the Titanotherium beds of Mentana, some of their npper memb
may be synchronous with the Oreodon beds.  Whether the time equivalent of the upperm
division of the Oligocene (Protoceras beds) is preseut a! all is problematical. The fossils
the finer conglomeritic beds show in some cases evidence of having been transported fron
distance, and on this aceount it is possible that a certain admixture of remains from sligl
different horizons has taken place.

The Cypress 1lills Oligocene faunal list has been considerably eularged in the tollow
pages by the addition of a number of new species, and species previously known but
recorded, hitherto, from this horizon in Canada. The majority of the additions to the fa
have been supplied by the collection of 1904, but a few torms are represented by specin
from the earlier collections, that apparently were not placed in Professor Cope’s hands.

The species described as new, with those not reeorded, hitherto, from this locality, bel
to the three classes of fishes, reptiles, and mammals. New species of fishes of the fam
Amiidic and Lepidosteid:e are deseribed. Among the reptiles are two chelonians, ot w/
one species is new ; also lizards, snakes, and erocodiles representing the orders Squamata
Croeodilia, both of which are additional to the fanna, The mammals preponderate in num
and variety and include n nmiarsupial, ungulates. rodents, aud carnivores. The artiods
genera Ancodus, Anthracotherinm ?, Agriocharug, and Merycoidodon are now recorded {
the Cypress hills, as well as new species of horses, hyraeodonts, rhinoceroses, aud titanoth
A new species of Leptomeryx i described. Further evidence ot che presence of Chalicother
an ancylopod, is given, The rodents include tour tamilies of which three, the Ischyromn;
Castorid:v, and? Sciuridiv, are new to the list. Two known specics of the crec
earnivores, three already deseribed species of the Canid:e, and one of the Felidie arealso ac

The animals inhabiting this western tract of country during Oligocene times are
seen to have belouged to a variety of groups. That the number of individnals in some ¢
groups was large is evident front the abundance of the fossil remains of some torms. |
of the groups have since become extinet, others have undergone great changes and are
difficulty recognized in their descendants of the present day; whilst a few are represent

existing species that show but slight differences in form and structure.
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Twenty-five vertebrate specics in all, have, hitherto, constituted the Oligocene fauna

of the Cypress hills: this number is now raised to over fifty, The following is the fuuna ns
known to dute :—

Class PISCES.
Onler ACTINOPTERYGIL
Suborder ProrospoNDYLIL.
Family Amiide,
* Amia whitenvesiana, Cope.
* Amia macrospondyla, Cope.
+ Jmia exilis, sp. nov.
AETUEDSIONDYLI.

Lepidusteida.
+ Lepidosteus lingus, sp. nov,
NeMarosNaTni,
Silurider.
* + Rlineastes rhaas, Cope.
* + Amiurus canccllatus, Cope.
* + Amiurus maconnelli, Cope.
REPTILIA.
CHELONIA.
CRYPTODIRA.
Chelydride.
+ Anosteira ornata ? Leidy.
Testudinide.

* 4+ Stylemys nehrascensis, Leidy.
+ Testudo exornata, Lambe.
Trionveuia.
Trionychide.
* 4 Trionyx leucopotamicus, Cope.
+ SQUAMATA.
T.ACERTILIA.
Anguidir,
+ Peltvsaurus granulosus, Cope.
OPHIDIA.
Paluophidie,
+ Ogmoplis compactus, sp. nov.
+ CROCODILIA.
Eusvenia.
Crovodilider,
+ Crocedilus prenasalis? Looniis,

Flie sigens before the manes of species or grongs signify s follows: -
* Represented inomeor more of the eallections nide previons to 104 but not in that of [90)
+ Represented in collection of T bt uet in presious ones,
* » Reprosented in the Vo4 s well as i aue or more of the presious colloetions,
IZos 0
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