
DINOSAURS AND COAL IN THE: RED 

DEER C O U N T R Y ,  ALBERTA, 


CANADA1 


Is the spring of 1584 I received iiibtructions 
from the directoi-%f the Geological Survey of 
Canada to make a geological examinatio~i of 
tlie coni i t~~j-  between the Row and Saslcatclie-
wan Rivers in what is now the province of Al- 
belta. The area lay in a ge~iernl way bet\^-ecn 
north latitudes 51°, 30' and 54", ancl longitudes 
1 1 0 h n d  115" west of Greenwich, embracing 
a n  area of abont 45,000 square miles. This 
area covers the payt of the valley of Red Deer 
River 1i.hicl1 has since p r o ~ e d  to be the richest 
collecting g~onncl for  Dinosaurian bones in the 
world, and thc~,ePoi*e a aiiort account of their 
discove~g may be of interest. 

That neste1-n countl*y waq just beginning to 
be opened up. The Canadian Pacific Railn-a;v 

necessaTy for  me ~vliile making geological in- 
vestigations to do my own geographical au13-
veys. 

On the 12th of N a g  I left Ottawa and 011 

the 24th arrived a t  Calgary and proceedecl to  
iecure a n  outfit, the main items of which con-
sisted of a magon and buckboard, four  or five 
hoi.aes, a canvas boat, tents, blailkets and such 
like eqnipment. Rifles and shotguns must not 
be fo~*gotten, for  it vas  rieceasarg for  us to 
augment our food supply frorn tlie wild game 
of the country. I n  fact the expeditions of Dl-. 
Ijanson, 11s. XcConnell and myself were a t  
the time sometimes facetiously referreel to in  
O t t a r a  as Geological C a ~ a l r y .  My surveying 
instruments consisted of prismatic compass, 
odometer, to be attached to the wheel of the 
buckboard, tape line, watch, aneroid, sex-
tant and artificial horizon. 

To drive the team, pitch camp, do the oook- 
was built f ~ o m  Jlontseal to  the Rocliv &IOII:I-iilg, etc., three men were engagecl, two of theiti 
tains, but i t  liacl not been connecteil through 
British Columbia to the shores of the Pacific. 
The townsite of Calgary had been decided on, 
but as  yet the town consisted only of a few 
scattered honse~,  stores and stables in  the vi- 
cinity of the railway station. A cable ferry, 
operated by current, made the crossing of the 
Bow River possible. 

The Canadian government had adopted a 
regular rgstelil of survey for  Nailitoba ancl the 
North TT-est Territory, considing of meridian 
lines, n m  every fourth clegree of longitude, be- 
tween which base lines, nearly parallel to lines 
of latitude, were to he s ~ ~ r v e y e d  about txenty 
four  miles apart.  Between the3e base lines 
township 1)ounilaries 1%-eioe to be suyveged form- 
ing blocks six miles square, after which the iii- 
clcldecl towiisliips 1vel.e to be subdivided into 
sections each a mile square. The surveys on 
this system had been begun, some of the base 
lines, as well as some of the tonrnship bounda- 
ries had been 'un, but no comprehensive maps 
hacl been prepared, and the maps ;vith which 
I was furnished lvere based on a map made in 
1813 by David Thompson, the old astronomer, 
surveyoy and fur-trading partner in  the North- 
'CVest; Company, with additions by Palliser 
and Hector in 1857 to 1860. I t  was therefore 
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being lialfbreeds and brothers narned Mathew 
und Joseph Cook, ancl the other named Fitz- 
patrick, who had been in the American army in 
the west. Later in  the year lfulligan and 
Gongh mere engaged to take the places of 
the Cooks. 

I n  1883, I had acted as assistant to Dr. 
O. N. 13arvs~ii on his geological s~wvey of tho 
Rocliy Xountains anel their eastern foot-hills, 
between the 49th parallel of latitude and the 
Born Rlver, but this was my first experience as  
the inclepenclent of a geological survey h e ~ ~ l  
pa~sty, and as me crossecl the ferry on Mag 
30tli and drove out over the apparently limit- 
lesq grass-covered plains, I could realize some-
thing of the feeling of the young mariner v-ho 
wiqlier to sail his ship within sight of shore 
rather than strike out across the boundless 
ocean. A t  that time the whole country a a s  a 
vast solitude, ancl one would travel fo r  weeks 
at  a time without seeing any white man, or i s  
fact any human being. 

After four  days clrir~ng northward we a l -
rived a t  the Red Deer liiver about eight miles, 
measured in a straight line, above the mouth 
of Paskapoo or Blincl Man River. Red Deer 
River itself runs through the middle of the area 
which we mere to explore, and consequently I 
thouglit it advisable to  see it  first in  order to 
obtain a general impression of the work that 
mas before me. Here sending two nien with 
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the horses, buckboard and wagon to meet us 
a t  the mouth of Rosehad Creek, 120 miles 
farther dorvtl the stream. Mathew Cook and I 
tool< the canvas canoe and started clown tlie 
river itself, keeping a rapid survey a s  TTC vent.  
At  the mouth of Blind Man River the bro~vn 
sandstones of \\-hat 1 aftel3.n-ards called the 
P a q c a ~ o o  formation a t  the base of the Tertiary 
ax-e veiny 11-ell expo,ed, vhile farther down the 
stream the white and light gray clayey sand-
stones, wlt11 coal seams, of v h a t  I afterwards 
called the Ednionton formation, a t  the top of 
the Cretaceous, oonlpose the bai11;q. 

On June 9, after having spent a long and 
hot summer morning on the river, estimating 
the thickness of the various bcds in the upper 
par t  of the Edmonton series, and ~ndeavor-
ing to correlate them one ~vi th  another 111 the 
succession of cliffs ai; me passed dolr-11 the 
+earn, and the]? relation to tx-ro coal scam< 
that could be detected now ancl then, 3Iathem 
Cook and I stopped for  lunch on the east 
bank of the river under the ahacle of some cot- 
t o n ~ o o d s ,  just south of north latitude 52", in 
what is now section 11,township 35, range 21, 
r e s t  of the fourth Xeridian. After lunch I 
TI-allied eaqtivard for three-quavters of a mile 
across the rallcy ancl climbed its eastern side. 
A t  an elevation of about 200 feet above the 
river, scattered among a large number of nod- 
ules and irregular masses of brown ironstone 
which formed conspicuous objects on the hill- 
sicles of vhi te  sandstone, I found and made a 
small collection of Dinosallrian bones, being 
the f i 1 h . t  of such bones found or collectecl in  the 
valley of Red Deer Rive],. 

Nest clay we stopped for  lunch beside the 
liver ~vhere the steep sandstone banks of the 
.i.a!leg' are  300 feet high. Here Dinosaurian 
b o ~ ~ e swere again Pound to be abundant, and i t  
x-as here that , five years later, Mr. T. C. STTes-
ton, the collector of the Geological Survey of 
Canada, found the second skull of D ~ y p t o -
sazir.us ilacvadsatus. 

From ihere dowilrvards similar bones were 
ilotioed in a number of places, being especially 
abundant on the steep hillsides east of the river, 
a s1:oi.t ellstance above the mouth of Knee 131115 
Clcek. 

On June  12, while passing the slte of the 
present ~ O I V I I  of Drumheller, where nolir 
1,000,000 tons of coal are annually muled; 

I landed 011 the north side of the river and 
examined and ~neasured the seams ontcropping 
there, and took a sample h o m  the outcrop of 
the thickest aeain, i l s  f a r  a s  I knom that Tvas 
the first time that thcse coal seams had becn 
examined. I n  all probability coal is now the 
most jml)orta~lt p1,oduct of that district to the 
people living on the plains, but nrvertheless 
the Red Deer valley is better known throughout 
the ~sorlcl for  its Dinosaurs than for  its coal. 

.ifter completing our canoe !rip on the Red 
Deer Rirer., we took the horses ancl drove in 
a mide circle, first eastward and then north~vard 
and northn.est\r.artl to Edmonton, and then 
sont l~~~-alcl11ack to Calgary to refit and i.eplen- 
ish our supplies. Onc evening, clluring tlie 
course of this joanley we rode np  to within 
a hnnclrcd yards of a herd of about twenty 
bubalo, pisohably onc of the last he~vds of a i l d  
buffalo to come north into Canadian territory. 

On July 22, me again left Calgary, and 
this tirile we first ~ e n t  mcstr\-ard up along the 
north sicle of Bow River into the foot-hills of 
the Rocliics. thence we turned northeastward 
along the edge of the wooded conntry to the 
head~raters  of Rosebud River, and thence we 
follo.ir.ed the banks of that r i ~ e r  to its month 
in  the lied Deer Iralley, Are miles below the 
site of the present town of Drumheller. On 
August 8, one of the last days of this trip, 
the axle of the wagon broke, ancl we were 
obliged to replace it by one 11ev.-11 out of a 
green spruce tree. This served our purpose 
for  a while, but we were always faced wit11 
the uncertainty of how long i t  n-ould last, and 
the certainty that it  \vould not last 'c'ery long. 

On August 11 r e  turned northward from 
Rosebud creek on an old Indian or halfbreed 
trail across the prairie. Follo\ving this f o r  
twelve miles v e  descended into the deep gorge- 
like valley of Knee Hills Creek, which ~ v e  
reached two and a half miles above its month, 
and a short distance below the mouth of Horse- 
shoe Canyon, which joins the valley from the 
south. I t  was probably a mile o r  two below 
the ~ t a t i o n  or siding of Gatine on the Drum- 
heller branch of the Canadian Paoific Railway. 
The c;.eek is about t~venty-five feet mide and 
eighteen inches deep. lf7e camped that night 
on a beautiful p e e n  sheltered flat n i t h  wood, 
water and grass in abundance to provide for  
the needs of ourselves and our horses. A t  and 



near the bottom of the bank were fine large 
poplar trees, with a few spruce, while Service 
or Saskatoon berries and cherries were growing 
in great abundance. The banks of the valley 
were rocky, delighting the heart of the geolo- 
gist who was sated with the undulating grassy 
plains, but it was too late to examine them that 
night. 

The next day, however, I walked up the bank 
close to camp, and a t  an elevation of between 
forty and eighty feet above the creek found a 
number of Dinosaurian bones in an excellent 
state of preservation, though very brittle. 
Most of them were heavy and massive, such as 
those of the limbs, etc., but among these was 
a large and fairly perfect head of Laelaps 
(Dryptosaurus) incrassatus, a gigantic carni- 
vore. We spent the afternoon excavatiiig 
these bones from the rock, but unfortunately 
we had no appliances but axes and small geo- 
logical hammers. .We worked with all the care 
that the tools and the time at  our .disposal 
would allow, but in spite of all we could do 
some of the bones, teeth, etc., were broken. 
Then after we had managed to get them out 
of the rock, we had no proper means. of pack- 
ing them, and no boxes but the wagon box to 
put them in. However, we got together the 
skull and some of the best of the leg and othor 
bones and then found that we had a heavier 
load than we were able to carry with us. We 
were therefore obliged to leave a small pile of 
bones at  the bottom of the bank just north of 
the creek, on the chance that we might be able 
to pick them up  a t  a later date, whioh fortu- 
nately we were able to do two months after- 
wards when returning from another expedition. 
After completing this work, and packing up our 
precious ctollection as well as we could, we 
started in a cold drizzling rain on our way to 
Calgary. First we were obliged to climb up 
to the top of the bank of the valley and it was 
b steep that with three horses we were 'not 
able to haul up much more than the empty 
wagon, while the fossil bones that we were able 
to take with us were pscked up to the top of 
the bank on the backs of the horses. 

Our journey to Calgary took us a week, for 
we weye obliged to drive slowly and carefully, 
both on account of having the poor spruce axle 
in the wagon and because we were anxious not 
to jar the brittle Dinosaurian bones any more 

than necessary, though the riding could not be 
made very easy, since our course for the most 
of the way was over the rough unbroken prairie, 
and not on a road or trail. Our regular geo- 
logical survey of the country passed through 
was also carried on as usual, for an exploring 
geologist rarely ever has the opportunity of 
.seeing a particular place or tract of country 
twice. This survey included an examination 
of the banks of the valley of Knee Hills Creek 
from our Dinosaur camp upwards, for they 
furnish an excellent series of sections of the 
Edmonton and lower Pascapoo rocks, While 
makirig this examination of the valley, and 
when a t  a point.about five miles above Dino- 
saur camp, we found' one end of a large limb 
bone, the piece preserved being twenty-six inch- 
es long, four and a quarter inches across the 
middle of the shaft, and eight and one half 
inches across the end or head. 

At  Calgary the bones were packed in boxes 
and shipped to the director of the Geological 
Survey in Ottawa, whence they were sent to 
Professor Cope in Philadelphia for examina- 
tion and description. The skull, along with 
another similar one obtained by Mr. T. .C. 
Weston in 1889, who was sent out on my sug- 
gestion and solicitation by the direc,tor of the 
Geological Survey of Canada, for the especial 
purpose of collecting Dinosaurian bones in the 
same vicinity, was described by Professor Cope, 
and afterwards with illustrations by Mr. L. M. 
Lambe, but the other bones were probably not 
suflciently perfect for identification, and as 
far  as I know have never been described. 

After the collection, was shipped, I started 
back with the little party of men and horses 
to continue the exploration of the district al- 
lotted to me. 

J. B. TYBRELL 

EXPLOSIVE ERUPTIONS OF 

KILAUEA 


OWING to the spectacular character of the 
fire fountains of Kilauea, but little attention 
seems to have been given to the evidences of 
explosive eruptions of the genuine Vesuvian 
type, and this volcano has become known for 
quiet, well-ordered activity. Some recent field 
studies of the writer indicate that there 'are 
evidences of four explosive eruptions, prob-
ably separated by considerable time intervals, 


