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THE UPPSR PART OF THE EDMONTON FORMATION OF RED DEER VALLEY, ALBERTA.

INTRODUCTION

The Edmonton formatiop on Red Deoer River is a significant
succession of beds, not only because of its importaent coal deposits and
its sbundant contént of dinosaurian remains, by means of which its age

can bo closeld detérmined, but also because of the splendid section of

References, in brackets, are to publications listed at the end of this
report,

close of the Cretaceous period,

Tvrrell referred to these beds as the Edmonton‘series, which
he regarded as uppermost Cretacenus (13, p. 138), and drew the upper
contact at tre top of the Big (Ardley) coal seam (13, p. 61). Brown
also remarded the top of dhe Ardley seam as the tnp nf the Edmonton
(3, p. 362).

Sanderson divided the Edmonton series inko Lower, Middle, and
Upper mombers; and included'in the Upper member %he beds abo;e the Ardley
seam to an erosional unconformity at the base of the Paskapoo fermation
(1, pp. 61, 62). He placed the contact between the Lower and Middle
members at the top of a thin marine bed, nemed the Drumheller marine
tongue (1, p. 63), and the base of the Upper member was drawn at the
top of a dark, possibly marine, shale that includes a layer of volecanic
ash that he named the Kneehills tuff. Sandersin has correlated this tuff
bed with a similar bed in the Cypress Hills area near the top of the Whitemud
formation (1, p. 94). He says, "The discovery at the top of the Edmonton of a
marked disconformity that appears o have been develnped during the deposition
of the Lance and some later beds, leads to the conclusion that ®he Upper
Edmonton is older than the Lance of Montena and Wyoming" (1, p. 93). Russcll
follows Sanderson in correlating the Whitemud of Saskatchewan with the

upper part of the middle Edmonton member (9, p, 127).
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Vertebrate palaengtvl;gisfs, ﬁhn haée collected from the
Fdmonton formatinn in the past, considered it as a continuous
series of bods (3, p. 373), and reference to lower or upper parts
f the formation had n~ connectimn with Sanderson's division.
Very little collecting was d-ne from above the vi:lcanic tuff bed
sxcept £ r 2 or 3 miles upstream from the old Txlmgn ferry, whore
good exposures are to be found espzcially on the east side of the
river. Brown ragardsd the Edmont n as inte?mediate in age betwecn
the Belly River and Lance, but éloser to the former (3, p. 374).
Saae 12 years aftsr Brown's paper appeared, the writer puﬁlished
a few notes ~n th: Edmontnn formation, in whiéh he econcluded that
it was nearer Lance than Belly River age (10, p. 104).

Part of»the 1946 field s=zasm was spent by the writer
in collecting from Upper Zdmonton beds for the purpose of
correlation, Collecting and observations were confined largely

to tps. 33 and 34, rges, 21 and 22, W. 4th mer,

AGE OF UPPER EDMONTON BEDS

The discovery, during the 1946 field season, of
Triceratops in the Upper Edm nton meﬁber throws new light »n the
age of these beds, and shws that Sanderson's division betweon
Middle and Upper Edmonton members represents a distinet faunal
break, The Ornithiscgia, especially the Ceratdpsia, evolved very
repidly and, therefore, sare splendid‘horizon markers. Iriceratops
is a well recognized Lance genus, and its presénce in the Upper
Edmonton beds shows that this member must be.oonsidered as of
Lance age. .Parts of three skulls %f.Triceratqps were collected
betweeg the tuff bed and the Ardley coal seam. One, consisting of
a brow horncore, part f a dentary; and man& pigces f the crest,
was in a slumped block in NW. % seé. 29, tp. 34, rge. 21,
now 90 feet below the Ardley? seam but probably dropped as much

1
as 20 feet from its nriginal position. The nsther two specimens

1 -
The term “specimen" as used hers, refers to all parts nf one

individual,
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worc obtaingd in NW. + sec. 2, tp. 34, rge. 22. One was in
slumped beds and sceattered over the hillsido, but the »ther
was in place in a bed of clay 55 feet abdve 'the tuff bad on the
west sidc of Red Deer Rivere This last spccimen consisted of
the loft half of the skull with complete left squamosal, but
lacking the jaws, nasal horneore, wna boak. Thers werc aléo
a fow disarticuloted do rsal vertebrac and massive ribs. This
specimen will bc studied and described later, Also fregments
. of crests, zn occipital condyle, and caudal vertcbrae of

Tricerstops, teeth .»f Leptoceratops, vertebrae and limb bones

of Thescelosaurus, phalanges of Ornithomimus, and a skelston

of Tyrannsaurus? werec cnllected »r sbserved., The skeletnn f

Tyrannsaurus had partly fallen -ut »f the bank, and was in such

hard sandstone and ir o nstone that it was n t worth c-~llecting.
It lay 45 feet below the Ardley seam, n the cast side f a
large couléé in NE. % sec. 10, tp. 34, rgo. 22. (Sandstono
sample N». 2 was collected from just aﬁove this skeleton.) The
writer hesitates to identify the large carnivorous dinosaurs
from poorly preserved material, but thés specimcﬁ shows very
open camcelous structure, much mrre so than in ggzggsaﬁrus or
any specimen observid in tho lower parts of the Edmont n

formetim, and a cervical contrum chocks clossly with those

doscribod by, Osborn as Tyranosaurus ( 8, p. 387), Hadrosaurs

appear to bg very scarce, and although Brown roports one from
the upper beds, nn remains were-scen by the writer in the Upper
Edmonton member, whersas in all l-wer beds hadrn~saurs are.by
far the m:st common f-rms.

The writer revisited the quarry from which he chllected

the type of Thesceloszurus cdmontonensis in 1925 (11), and

detormined that: it is in the Upper Zdmrnton member ncar the basc

of the thick sundstone bed just above the tuff. No b-nes of
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Thescelosaurus were ever collected or observed by the writer

below this tuff bed.

Brown reported a skull and part of skeleton nf the

Lance genus Ankyloseurus and-a fragmentary skeleton of a coratopsian
(3, p.360) frm the upper part of the Sdmonten. The ceratopsian

was later described as Leptorzratops gracilis (4). It has not

been possible tn establish positively that these specimens

came from abnve the tuff bed, but Mrs. R. H, FHichols, scientific
assistant at the American Museum of Natural History, wrote; at
Dr. Brown's suggestion, that the stratigraphic locations of the

Ankylosaurus and Leptoceratops specimens could best be ssen from
[ERSEP. ST

photographs published by Brown in a populgr article (2, pp. 276=277).
These i1llustrations undoubtedly show the thick sandstone bed near

the base of the Upper Eamonton membe;. .For the illustration on

page 277 the caption states that the pick points to the skull of

Ankylosaurus at a point 300 feet above the river. The illustration

on pa; ¢ 276 shows clearly that the sandstone bed is above a

rather extensive bsanch that secms to be the same as the onz in this
area at about the level of the tuff bed. Elevations by ansroid
barometer indicate that the level qf the tuff is about 250 feet
sbove thé river.. lrs. Nichols stated that both specimens came

from the same hor;zon. ;t seems almost certain that both of these
specimens were collected from above the tuff bed. Also the shark

iz scribed By Lambe as Palacospenax ejuncidus and the mammal tooth

?%0¢olphis &p. reported by the writer (iO, p.'104) are now known
to have come from above the tuff horizon.

“With this revised information as to the horizons from
" which certain specimens were collected, it is evident that only

one known Nﬁddle Edmonton, #rnithischian genus, that is Anatosaurus,

continued to Lance time. There is no positive evidence that

any parts of Arrhinoceratops, Anchiceratops, Saurqlophus, or any
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1 .
membor of the Lambeosgurinae came from the upper 50 feet of the

-~

There do not appear to bs good grounds for removing Chencosaurus
ond Tetragon 'saurus to & now subfomily, the Chensosaurinoe, os
was donc by Lull and wright (6, p. 178).

Mid¢le Bdmo .ton., The faunal svidencc scems to justify Sanderson's
anc Husszll'!s correlation of the upper part »f the Middle Edmonton
with the "thitemud formatinn of southrn aslberta and Saskatchswan,
but the orasi mil unemformity betwoen the vWhitemud and Frenchinon
frormations is considerably older than that below the Paskapno.
The Upper %mnton member is here correlated with tho Frenchman
formatio. of S:skatchewan (5, p. 94). No unconformity has boen
nnted .t the base of the Upper Bdmnton member, but it was n>ted
thot the change in the type f sediments is obrupt, end that in
some pl ¢ s small clay balls wre minglea with dinosaur b nes
in tho coerse sandstone ovorlying the derk cley bed ¢ ntaining
the Knechills tuff.

Though there is a definite faunal break botween the Middle
and Uppor Edmonton members thers does not scem to be any faunal

break betw.>r the Lower and Middle %omonbon beds. Anchicsratops,

Hypacrosaurus, Chenensaurus, Saurolophus, Bdmontosaurus,.and

Anatosaurus arce all known from both below and above the

s i 44t s B

Drumhellor mirine toungue., Arrhinocoratops came from just bolow

this bed. The Belly River (Oldman) genus Stcgocerss, mistakenly

PR ——

but the material is fragmentary. Parksosaurus (11, p. 492) from

the Lower Zdmont n may ~r may n-t be ancestral to Thescslosaurus,

Of the Liwrer Bdmonto n ermired dinnsaurs Annd mtosaurus asnd

Edmontnn}g, the latter has been reprrted from the 0ldman formation
also, The arnithomimids from the Bdmontesn. have been roferred to

the Lence gonus rnithomimus and the vldman genus Struthiomimus.

The genotype of Ornithomimus is incomplete, and better material -

is nesuea before it can be determined if all ornithomimids belong to one
gonus. Sy fir os is known all the bilg carnivores in the Lower and Middle

Bdm nton belong t» ths goenus slbertnsaurus, Tseeth of the Judith
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River “roodoi were coll ct.d from the Middle Edmonton (12), and
may also be roprosented in the Lance fauna. Fishes, crocodiles,
turtles, wnd champsos urs wre scarce and of little stratigraphic

velue.

LITHOLOGY OF UPPER EDMONTON BEDS

It would appenr, es statsd by Swnderson, that during
Lower end 1iddles Edmonton time the ar.:. was a sinking pliin, vory
little bove sca=lzvel, and that at th: time the Drumhcller morine
tonguc was being deposited marine or brackish conditinons were
gen v l. If Sanderson is conrrect in assuming thet tho derk
clay containing the Kneehills tuff is of marine origin, it
would suggest thut at this stage the shallow ssa again covered
th~ wh-le ~r «. This pcriod »f quicsccnece may have been of
sufficienp nration to bring about physical changes, f-r the
sedim.nts sbove eare mHre sombre in c¢olour, contain vory nuch
less benbonite, and guartz replaces f<ldspar as the predominant
mincr 1. Sandstonss are mnre abundanﬁ, and mrre rosembls the
overlyir~ P.skapno than the sandstons of the underlying EBdmonton.
Incriased uplift at the beginning of Lence time appears to have
brougﬁt ebnut thz final retreat nf the inland Cretaccous sz2a from
this ;r@a, and the beds above arc continental doposits.

The strats above the tuff are variabls, but contain
less bentonite and mre quartz than in the beds bolow, and in
most sectiyng at least the basal 40 or 50 fect is-a coarss
sandston  only moderately consolidated. This bed is an excegllent
\quif=r, wnd springs of swoot water cmorge from it at the fHrot Hf
the cliffs. Appar?ntly tha wat r penctrates the sandstone until
it r chos th. impervious bed of dark clay at the top of the Middle
Edmonton member, whore it is forced to seck an outlet. No springs
have bsen obsarved in the Middls »r Lower Edmonton, where the fine
SJaimengs rnd bentnitic clay prevent froe percolation of underground

water. Pr-bably partly as a result of this scepsgc at the base
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Of the thick, loosely consolidated sandstone bed, there is a
noticcable tendency for it =nd overlying beds to slumpe 4
great arca of such slumpad material can be seon northwest of
the moufh of Big Valloy Creck, and in snme places rather large
blocks have been carried far from their ~riginal porsitions, On
the wost side of Red Deer River, upstream from the old Tnlman
forry, in sec. 15, tp. 33, rge, 22, most nf the upper beds arc
bedly wixed becausc nf slumping. On the other hand, Middle
and Lower Idmont n geds ars slumped only wherc they have been
undorcut.,

Time did not permit careful examinmtiﬂn.wf the Upper
Edmonton beds far ebove: thoe mruth of Big Valley Creek, but
viewed from a distance it is apparent that much slumping has
taken place, No examination was made of the Paskapno beds or
of the disconformity mentioncd by Sanderson.

On the cust sids of Red Deer River, in the north half
of township 33, the sombre sandstone overlying the tuff is fairly
thick, and conteins several hard bods that give it more stability
and prevent slumping. Here good exposures are to be found. In
e few other places more clay occurs in tﬁe lower layers and,
theraefore, no springs and little slumping.

In scc, 30, tp, 34, rge. 21, near the top of the bank,
is the basc of a cnal sceam that may represent what is left of
the 4irdley seem, What appears to be the same secam was identified
in sec., 24, tp. 34, rgo. 22, by Lllan and Sandersoﬁ as the Ardley
scam (i, map 8). Betweon this s2am and the Kneshills tuff are
ebout 200 fest of light grey sandstone and clay. Sandstone sample
Noe 3 wys taken from the first-msntioned locality a fow feet above
the tuff, ond Triceratops was enllected from about 90 feet below
the coal seams On the cast side of a largs coulde, in sec. 10,
tp, 34, rgees 22, near the highest point, a ceal scam heas burned out,
No dnubt this rcpresents the irdiey scam, and its basz is 220 feet

above the Kneehills tuff. These measurements check fairly well with



£} 185 ~iven by Allan anu Sanderson in their chart (1, p. 57),
which shows 290 fecet nf Upper Rdwonton beds including quite

a thickness above the Ardley seam. They also state that east
of -ArGley the tuff‘beé wccﬁrs abhut 220 t» 240 feoet below the
Ardley seem (1, pa 29).

Sxﬂ&ersnn'm&dé & mechanical enalyses of eighteen
"sansl.s of sundst me fr»m,vafi:us 1.calities, but it is n ted
thet n t he »f these is from the Upper Edm nton member. In
discussing the san.st ne, Senders n says, "The clastics »f the
'Edhmﬁthn possgess romarkable uwniformity in 'me respect; n»
grains voer 1 mm. diameter have been ~bsorved in the many samples
which the writer has analyzed., The whole formati n is composed
of remarkewly fine-grained clastics (1, p. 64)., == Rosiwal

measur ments 'n several thin scections show that from 40 to 65
percent f the larger clastics arc plaginclase; as high as 80
percent has been recoraued (1, p. 65). -~ The analyscs shown in
table § indicate that the processes nf sorting werc ﬁot effective
in separating ths finer grades of sediments. Uo arenaceous
sadiments of gresater then 1 mm. diameter roached tgis area in
Bdr »nton tim:. Most of the clastic matter is 1ess.than 0«5 mm,
in diamoter" (1, p. 74). Thesc rémarks are applicable to the
Lowcr wnd Middle Bdmronton, but n-t 4 thé béds”abnve the Kneehills
tuff,

A large proportion of the'Upéer Edmonton is coﬁpwsed of
fairly well s rted, m-.derately cnarsé saﬁdstnne. Moreover, the
three sanples taken from different léealitiés.and hhrizoﬁs show
that much of the muterial is quartez, wheréas in Sanderson's samples
feldspar predrminates. On the othor hand, samples of Paskapoo
sandstone collected and analysed by Sanderson (1, p.‘97) show a
closs similarity t» thrse enllected by the writer, as to sorting,
grain sizc, and the predomimence of quartz. It would appear that
the country was elevatod éarlier than Sanderson belicved, and that
tho upper part »f the Edmonton and the Paskapoo. formation were

laid dewn under somewhat similar conditions,
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Mechonical Analyses of Sandstone Samples

Semple No. 1 was collected from opposite %he mouth
of Big Valley Creek, in sec, 32, tp. 34, rge. 21, a few feet above

‘the tuff bed. Sample No. 2 came from just above the Tyranosaurus

skeleton 42 feet below the Ardley seam, in NE. %~sec. 10, tp. 34,

~rge. 22, and No. 3 is from the Thescelesaurus quarry about 15

fect above the base of the Upper Edmonton in SE. % sec. 35,

tp. 33, rge, 22. These three samples have.bsén analysed by the

Ceramic Séction of the Division of Metallic Minerals, Bureau of

Minecs, Ottawa, snd tho following is Mr. J. G. Phillips' report:
"The samples were broken down by gentle rubbing in a

morter blunged with water (with added dispersant) after which
washing tosts were carried out in the usual manner.

Results
Sample No. Sand Fraction Clay Fraction
Per cent Per cent
2250 - 1 89,9 10,1
"o.2 92.0 840
LN 888 1l.2
Screen Analyses on Sand Fractions
Sample No. 2250-1 ' 2250w2 2250~3
+ 14 mesh =---- 0.1% 1,0% 0.1%
14 3 20 wwm——mean 0,1 4,2 1.0
=-20 4+ 28 womemeaam 0.6 945 4.2
~28 4 35 wmemeee. 22.9 14,5 14,0
=356 4 48 w-mweem- 48.2 23.5 27.1
~48 4 65 mmmemmow 14.8 24,4 31.5
" =8B 3 100 =mmmmaen 4,7 11.0 12.0
-100 4 150 ~~—m—me 2.6 4,5 . 5.6
"150 + 200 """""" 1¢8 2-3 200
=200 mmm e 4,2 5.0 4.4

Examinati-n for Mineral Content

"The send fractions ~btained from the washing tests were
examined under the petrngraphic micrischpe.

"The predominant mineral is quartz, some of which was
present in the form of individual grains, other portions being
present as aggregates of very fine-grained quartz cemented together,
Sericite aggregatc grains were present in considerable amrunts, and
other minerals found in smaller amnunts included biotite mica,
hornblende, tourmaline, feldspar, and a black opaque unknown.

. "The three samples havo apparently about the same minoral
contant, "

The methnd of measuring grain size was different than
. A
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that uscd by Sanders n, but when the mesh is translated into
millimetres we see that 25 mesh is slightly larger than 1 mm.
and 200 mesh, the smallest screen used, is larger than O,1 mm,
In sample No, 1 almrst 0.7 per cent of the grains are 1 mm.

in diameter and more than 71 per cent arc larger than 0.5 mm.

In sampl; No. 2, about 14 per cent of the grains are 1 mm.

or more, and abnut 50 per cent arc mrre than 0.5 mm, In sample
3 about 5 per cent of the grains rzach 1 mm. in diametser. Tho
p@rcenﬁag@ of l.rge grains in thesc samples would be siightly
reducsd bocause tha clay, about 10 per cent, was first romoved,
Op}y onu‘of Sanderson's samples from Red Deer. River region, that
from between seams 5 and 6 at R;sedale, approaches these samples
for 1.0-0.1 mm. size (1, p. 65). The avorage of grains abové
8.1 mm,, 250 mesh, -for Sanderson's elevén samples from Red Dser
River area is less than 58 per cent, wheréas the average of the

above thres samples is about 90 per cent.

CONCLUSIONS

The presence of Triceratops, Tyranosaurus, Thescelosaurus,

and Ankylosaurus in the Upper Edmonton member showe conelusivcly

‘that thess beds are of Lance 2go. They are correlated with the
Frenchman formation ~f Saskatchewan, There 1s no faunal break
betw «n the Lower and Middls Edmonton members, The sandstones

of ths Bdmonton formation lying above the Knoehills tuff are
courscr, botter sorted, and contain more quartz grains than thosc
of tho Lower snd Middle Edmonton beds, and the upper beds include
relatively much morc sandstona.

Allen and Sanderson have shown that the pre=~glacial
channsl of Rad Deer River was approximately in its prescnt position,
but that it was greatly deepened in post-glacial time., In tho
neighbourhood of Big Valley Creek, and for several miles down stream,
is a becunch, first on nne side nf the river and then on the other,

at approximately the level of the Kneehills tuff, It would appear
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that the pre-glacial channel meandered about in the softer

sancstone and shale, and in this area did not cut much below
the lavel of the tuff bed. The pre-glacial velley of the
creeks and large coulées coming in from the west seldom reach
the tuff bed, but the post-glacial, narrow, steep parts have
cut down through ths Iiddle Edmonton beds. In one large
coulée, in tp. 34, rge. 22, the valley floor drops 350 feet to
the river in aboub 3 miles,
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