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GEOLOGY OF THE DEL BONITA ./\REA, SOUTHERN li.LBERTA 

INTRODUC TION 

Recent drilling near De l Bonita post office , 43 mile s 

south of Lethbridge , Alberta, has aroused inter e st in the oil 

and gas possibilitie s of the d i strict . During the fie l d s eason 

of 1 936 the writer made a det a iled ge ologic a l survey of the 

area, as part of a general r evision of the ge ology of the 

southern Alberta plains. Later, the available r ecords f rom 

the nume rous borings i n the vicinity we r e studi ed, and the 

r e sults obtained we r e incorporat e d with the fi e ld dat a to form 

the basis of the pre sent r eport. 

The writer is indebte d to Mr. J.S. Irwin, of Calgary, 

for valuable information supplied during the course of t he 

field work and subsequently. The Petroleum and Natural Gas 

Division, Dopartm.en:t.-0L La.nds..-an..d....J11ine-s, ..A.lOOTUi.,, al.so~ist.o.d 

in various ways. 

PHYSICAL FEATURES 

Thero are no natural boundarie s to mark the limit s of 

what is he r e called the De l Bonita ar ea; the accompanying map 

include s parts of tps. 1 and 2, r ange s 21 and 22 , W. 4t h mer. 

Del Bonita is situated 43 mile s south of Lethbridge and 39 mile s 

west of Milk River. To the · south lie s the state of Montano.. 

Access to the area is by the Boundo.ry trail, e ither we st f r om 

Milk River, or east from Cardston. This road is joined by 

another from the north, giving acc e ss from Lethbridgo, via 

Magrath. These are we ll-graded dirt roads. In addition, most 

of the road allowanc e s and parts of the prairie can be t r aversed 

by car. The nearest railway station is Whisky Gap, 11 miles wast. 
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The area is traversed from west to oust by the North 

braneh of Milk river, which co.rrie s irriga.tiori '11ate r during the 

stnnrn.Cr months, nnd is fordable with difficulty at that time . 

The river valley is not moro than 150 f oot deep in most places, 

but the land rise s to the north towo.rd :Milk River ridge , Cl.Ild 

to the south toward the International Boundary, so that the 

surface varies in elevation from 3,900 to 4,400 f eet above scn

l cvo l. South of the river, and paralle l to it, is Shanks couloc , 

which drains into Shanks lake , a large body of water without 

direct outlet. In the southoastern cornor of the o.roa there is 

a largo v alley draining southward into Montana. The surfo.co of 

the area is open prairie . 

Outcrops occur abundantly along parts of Milk River 

valley , but arc scarce in other parts of the valley, espccio.lly 

where the underlying formation is the Boarpo.w. Outside of the 

valley there are onl y a few outcrops, as in the upper part of 

Shonks. coulec, o.nd in the southco.stern_ oorner _.o.f..;thc.. -ru-oa. 

STRATIGRAPHY 

The following note s on the geological format i ons arc 

intended to apply particularly to the Del Bonita area, unless 

otherwise stated. 

Madison. The Palaeozoic limestone was penetrated by 

both of the deep wells drilled in the area . The top of the 

formation was e ncounter ed at about 5,020 fe et in the Terminal 

well, and at about 5,210 fe et in the Sunshine well. In the 

Terminal well the samples from the Madison consist of very pale 

grey limestone , with some dark, slightly calcareous shale . Those 

fr om the Sunshine we ll are pale grey, cherty lime stone and chert , 

with abundant dark grey shale, probably cavings frmn above. 
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-~ ---- ..._ ----- ~---

For:mntion De script ion 

--- ~=:- ---- -- " : . :.: :c..:-=;.:::---- -- -
St. Mary River Al t ernatJ.ng sandstone and shale ; 

fre shwa.tor fossils; 1,000 f eet 
or more in thickness. 

---

Blood Ro serve Massive . buff sandstone, 135 
t o 160 feet thick. 

. ···- ------·---
Bear paw Dark grey shale, with bentonito 

bands; marine fossils ; 616 feet 
or moro in thickness. 

Belly River Co.rbono.ceous a.t top; upper 
part light gr eenish grey sand-
stone and clay; lower beds 
sombre , with carbonaceous 1 

I zones; probably about 1,200 1 

-~~~~~-~-+-f_e_e_t_t_h_i_ck~· =-1 '--
1 Pakowki Dark grey shale. with some 

Milk River 

Alberta 

sandstone ; probably 130 fo ot ' 
or less in thickness. 

Sandstone a.nd shale; probably 
about 650 feet thick. 

Dark grey shale , with some 
sandstone in lower po.rt; about 
1,800 feet thick. 

------+--------- --- --- -- --------·--
Blairmore and 
(?) Kootonay 

Ellis 

Mn.di son 

Dark grey, greenish, and 
reddish shale 1 with some ~and

stone , especially in lower 
part ; 600 feet or l es s in 
thiclmess. 

Dark grey shale, in part 
calcareous, with occasional 
sandstone; about 200 feet 
thick. 

Light grey limestone and 
chert, with some calcareous 
shale; thickness not determined. ________ __, ___________ _ ---- ----·- -------~-
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Ellis. In the Su.rn~i1in:; ;;,\c l J tl'L 3octi on from 4 , 986 

to 5,210 feet, that is, 224 foot of beds, is assigned to the 

Ellis. The srunples f~om this interval c onsist of dark gr ey 

shale , in pnrt calcareous. Fr om 5,0S5 to 5,176 feet there is 

a large amount of pale grey, chal k-like , calcar eous shale . The 

remaining 34 f eet in the lower pa~t of the Ell is is mostly non-

calcareous. 

to interpret. 

The samples from the Terminal wel l arc difficult 

1 
Mr . R . rLS . Ovmn J ·- form0rly of the Petroleum and 

Watural Gas Division, Depar tment of Lands and Mines , Alberta, 

placed tho t op of the E:~lis o.t 4 , 840 f oci:;, which Would give a 

thickness of 180 feet for the fornntion. The w~i t or can ne ithe r 

confirm this interpretat i on nor offe~ a ~otter one . 

Blo.irmoro 0....'1.d (_?)_!C'oten_~I. · The identification of 

Lowe r Cretaceous s t r ata in the we l l l ogs from southern li.lberta 

is usually based upon th0 presence of r eddish and gre enish 

shale. In the srunpi.es f:rnm rotary wolls; unfortunate l y , this is 

liable to be masked by in')lu:::ion of rl'J.tcr i aJ f r om above . Thus, 

in the Sunshine samples, r ed shale Joos not become conspicuous 

until about 4, 750 fc:wt . This would 1.oave only 236 feet of 

Lowe r Cretaceous bods, a.pparont l.:- an inadequate fii;uro . From 

4, 750 to 4,922 feet the ;;irodominant mate rial in the samples is 

dark grey shale; from 4, 922 to 4, , 943 ~oet r od ::;hale is very 

abundant; · from 4,. 943 to 4_. 978 foot a light grey shal e 

predominate s; from 4, 978 ~ o 4, 98G :'cot there is a. medium- grained, 

11 pepper-and-sal tt' sands"co~'le, evidently ·che basal or 11 SJJnburst 11 

sand, as it is £'ollowed be l ow by darker shale of the Ellis type . 

In the 7erminal sc:mplos the limits of the Lovvcr 

1 
Cre taceous b e ds are even more d.~ffic 1Jlt to establish. O#on 

assigned the strata from 4~ 230 to 4, 84-J fe e t to the Blairmoro 

and Koot e nay giving a thic kness of 610 feet, which agree s wel l 

--------
l Unpublished log, Pet,~ol. 8.nd Jl~at - Gas Di v., Dept. of Lands 

and Mines , Alberta. 
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Yvith tho thickne s s obtaine d in we lls adj acent t o tho De l Bonito. 

district. 

Alberta (!'Benton", ncolorado"). This formo.ti on 

c onsist s predominantly of da rk gr ey shale , with some so.ndst onc, 

especially in the l owe r po.rt (Blacklcaf member). 1 
Ovmn has 

r ecorded the occurrence of a zone of shale with rusty specks 

about 480 feet above the base. In the Terminal well the top 

of this formation lie s o.t about 2,400 fe et, and the base, 

according to ONon, at 4,230 foot, giving an approximate 

thickness of 1,830 foot. The Sunshine well encount er ed the 

rod speck zone at 4 ,100 fe et, and if this is the srunc horizon 

as in tho Terminal we ll, the top of the Alber ta should be about 

2,750 feet, and the base about 4,580 foot. The sample s 

examined by the writer do not show important lithological 

change s near e ither of those depths. In we lls adjacent to 

the Del Bonita area tho Alberta shale ranges from 1, 867 feet 

(Spring CoulG o ) to 1, 780 f eet (Twin Rive r No . 2) in thiclmcss. 

Milk River. The formatioil3betweon the Alberta shal e 

and the Bearpaw would be difficult t o. difforontiate i n this 

district, even in bood secti ons, as the marine Pakowki bed s 

disappear a short distance west of he re. In t he Terminal well 

the writer would assi~n the beds from 1,750 to 2,400 f oot to 

the Milk River formation, giving it a thickne ss of 650 fo ot. 

These beds consist of sandstone s and shales, wit:n no conspicuous 

basal sandstone that c ould be identified n. s the Lower Nd.lk River. 

In the Spring Coulee well 530 f eet of sandstone and shale are 

2 
placed in the Milk River f ormation . 

Pakowki. In the Termina l well section t her e ar c 130 

f oot of bods, between 1, 620 and 1, 750 f eet in depth, which consist 

principally of dark grey shale. These mn.y be the local e quivalent 

of the Pakowki. In the Spring Couloe well 2 only 40 feet of 

1 Unpublished logs. 
2 Hume, G.S.: Geol. Surv., Canada, Ee. Geol. Ser. No. 5, 2nd ed., 

p. 176 (1933). 
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carbonaceous shale were assigned to this formation. In th~ 

1 
Twin River well No. 1- sorao 70 foot of grey shale were 

classified as Pakowki. 

Belly ~ivor. As shown by the two Del Bonita well 

logs, this formation consists of pale grey , clayey sandstone, 

commonly with black specks, and light grey and grooni~h grey 

shale. Dark, carbonaceous shal e , and coal, occur at intervals. 

In the Terminal well section the beds from 1,420 t o 1,620 feot 

carry a largo proportion of carbonaooous shale, and may 

represent the Foremost member . At the surface, outcrops of 

11 Palo 11 beds , or upper Belly River , may be soon in Milk River 

valley from sec. 3, tp. 2, range 21, W. 4th mer ., to some 

distance cast of the Del Bonita area. The beds arc principnlly 

light greenish grey clays and sandstones. Toward the top of the 

formation lenticular bods of hard, massive , buff and gro-y-buff 

sandstone appear, forming conspicuous ledges. In ls. 14, sec. 3, 

tp. 2, range 21, the Lcthbridge coal zone is well exposed. As 

this is tho most important key horizon in the district, the 

section expo~dd here is given in detail. 

Section at ·Boarpaw-Bclly River contact, Left Side Milk 
River, ls. 14, sec. 3, tp. 2, range 21, 

W. 4th mer. 

Foot 

Shale, dark grey, rusty weathering, friable •••.. . ..... . •• 5.4 

Bcarpaw-Bolly River contact 

Clay-ironstone, moderately hard, · rusty brown .••....•.•.•• 0 . 9 

Shnlc, sandy, dark gr ey-brown, coarsely friable •••••. , . . • 2.2 

Shale, with beds of crushed fossils; Corbicula sp ••••. .. • 0.8 

Shale, dark grey, rusty wonthoring, friable •••..•••..•••• 11.6 

Sandstone, fine grained, hard .•••.•.••.•..•.•.•• , ••• , . . • • 0.2 

Shale, dark grey, hard, friable • , , ..•.. , . . . • • . . . . • • • • • . • • 1.0 
- - - -·--- · - _ _ 4.___ ______ _ _ . _ ___ __ _ ,, ___ .. __ _ a,. __ --- . .. · - -~ 

op. cit., p. 182. 
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Foot 

Sandstone , very arbillncoous, concrotionary at top, n.nd 

with bcntoni to streak at base • • • . . • . • . • . . . • . . • • • • • • • • • • • 1. 8 

Shale, dark brcy, somewhat aronac oous, boconing pro-

gressively moro carbonaceous b elow •••••.••••...••..•.•.• 1.9 

Shale, very dark grey, very carbonaceous ..••.•..••.••.....•• 2.0 

Sand; bcntoni tic, grey-bro en • • • . • • . . • . • . • . • • • . • . • . • . . . . • • . • . 0 .1 

Snndstono , light gr ey and buff, streaked, argillacoous, 

partly massivo, partly finely laminated ................. 3.9 

Shale, dark grey, arenaceous, fissile ••.••••••..•••...•. , •.• 2 .6 

Sandstone , light grey-buff, platy, arbillaceous, with 

shaly and carbonaceous streaks 2.4 

Shale , gr ey and dark grey, hard, fissile, arenaceous, with 

thin bands of sandstone •••.•.. , , •..•.••...•.••.....••••• 7 .1 

Ri ver-level. 

~e~. Although this forrnation underlies much of tho 

De l Bonita area, it is largely concealed , The basal bod~ have 

been described above . The top may be seen at several points 

along Milk river , in sees. 2, 3, and 4, tp. 2, :tange 22. J,n 

interosting outcrop occurs on the right side of the river, in 

ls. 7, sec. 3. Here typical Bearpaw beds are exposed, consisting 

of dark grey shale, with concrotionary layers, and throe bands of 

bentonite . These beds are near the top of the fonnation. The 

Bearpnw has been penetrated by most of the test hol e s dril l ed in 

the area, and is an important formation to the t e st driller. 

The f ollowing section, based on test hole records, is largely 

taken from the compilations of J .S. Irwin. a.s the actual 

~amples are available to the write r only in part. 
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Composite Section of the Bear paw Formati on in the Del Boni ta 
ar ea , c ompile~_from test hol e reco r ds ______________ _ 

Foot 

Shal e , s nndy , be c oming pr ogr ess ive l y l os s so .••••••....••.• 15 

Shalo , dar k gr ey , wi th concret i ons and occasional 

bontoni te bands • • . • • • • • . . . . . • . • • • . • • • . . . . • • . . • . . • • • . • . . . !. 230 

Shale , dar k gr ey , s l ight l y a r enaceous , with numer ous 

bontoni te bands (ident i fied by I rwi n as the Ki pp membe r~ . 43 

Bontoni to •..... . .... .. . . .. . .... . . o ••••••••••••••••••••••••• :..o . 7 

Shale, dar k gr ey , wi th concretions and bentonite bands ; 

s l ight l y arenaceous in pl aces •.•......... ..• . . •.•••..•.• 85 

Bent oni tc .... . o • • •••••••• ••• •••• ~ • ••••• & ••• ••••• ••• , • •• • • •• 

Sl1al c ..... . ...... .. .... .. ....... . . . ....... . . . .... It •••• • •••• • !..O . 7 

Bcnt onite ..... . ... . ... . ... . .... .. ... . ... ... .. .. ... . .... . ..•. .:.0 . 1 

Shal e , wi t h concretions and occasional bentonite bands ••• . • 23 

Shale , a r enaceous , fossi l iferous , wi th one or mor e bentoni te 

beds near middle (identified by Irwin as t he Magr ath 

member) •••••• •• _. ••••• ••••••• ••• •• • •• • ••• •• ••• •• • • lit • • ••• ±15 

Shale , dar k gr ey , slightl y a r enacc.ous , with.occasional 

bentoni to bands . • . • • • . . . . . • • • • • • . . . . . • . . . . . • • • • . . . . . . • • 160 

Shal a , dar k gr ey, with several bentonite bands . . ... . ... . ... 11 

Shal e , dark Gr ey , with bentonite band near base •••.•..• . . • • 31 

Bear paw-Be lly River contact . 

Tot a l thiclme ss of the Boar pa.w format i on in the above 

section i s approximately 616 foot . Irwin1 has determined the 

thickness a s 645 feet , the diffe r ence being due to a d i fferent, 

and possib l y cor rect , interpr et ation of the hor izons in the zone 

of the 11 Ki pp 11 member . It may be possib l e to sett l e this matt e r 

by a study of the microfossi ls , which occur abundantly at 

cert ain hor izons in the Bcar paw bods . In any case , ther e is no ' 

1 
Unpubl i shed l ogs . 
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doubt that tho f or mati on is cons i der ably thinner in the Dol 

Bonita area than in the Lothbridgo district . 

Blood Ro serve ("Fox Hills''). This formn.tion is now 

knovm to be older than tho true Fox Hills of tho United Stntos. 

In tho Dol Bonita area the Blood Reserve is well exposed along 

Milk Rive r valley . It consists of mass ive san dstone, grey to 

yellowish in colour, with induratod masses of irregular 

distribut i on . . The outcrops of this formation c 01mnonl y weather 

into castellated forms. Toward the base the sandstone become s 

less massive and mo r e arenaceous, and passes ove r to tho 

underlying Bearpaw by a zone of transitional bods . L.t the top 

t he r e may or :may n ot be an induratod layer. The thickne ss of 

the Blood Reserve may b e measured in the southwost quarter of 

sec. 31 , tp. 1, r ange 21, where the top and tho approximate 

base ar c oxposod . The writor:s measurements hero gi ve a 

thickno s s of ab out 115 foot . Farther west, in 1 s. 10, sec. 2, 

tp. 2, range 22, the exact base and the probable top aro oxpos0d. 

Vertical distanc e between them is 135 fo ot. To the south a 

determination of the thickne ss may bo obta ined from Parco t o st 

hole No . Al, in ls. 3, sec . 14, tp . 1, range 22, whore about 

160 foot of the sandstone was penetrated . The f or mation 

continues to thicken southwar d, and in Glacier colm.ty, Montana, 

where it is known as the Horsothiof sandstone , us much as 375 

1 fo ot arc r ecorded . 

St. Mary_-.Yivor_. Thirs fo r mation, the younge st in t he 

area, consists of a lter nating sandstone and shale ; individual 

bod s show gr eat late r a l variability. It is not important to 

tho pre sent discussion, a s it is unlike ly to to r e presented in 

well l og s he r e . Howeve r .• the basal zone is of intor ost, as it 

contains bods of lignite and fossil she lls, which might serve 

as horizon markers. 
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STRUCTURE 

The structure of the Del Bonita area (Sec accompanying 

map) consists of an anticline and syncline, plunging to the 

northwost . The existence of such a structure can be demonstrated 

from the surface outcrops alone.. Following the course of Milk 

river, the Blood Re serve sandstone first appears in the north

west quarter of sec. 28 , tp. 1, range 22. The beds rise rapidly 

downstream, then assume an approximately uniform olovati.on to 

sec. 4 ., tp . 2, range 22. Her e , as the river ~ings eastward, 

the we sterly dip again becomes apparent , and Bearpaw shale 

appears near river-level, The northwesterly plunge is shown by 

lowe~ elevations of horizons on the north bank than on the south , 

In sections 3 and 2 the river is following approximately along 

strike, as shown by e levati ons on the top and base of the Blood 

Ro servo sandstone . The next group of abundant outcrops occurs 

in s ec. 31 , tp, 1, range 21 , where the Blood Reserve .beds -arc 

seen to be dipping to the northoast . North of hero, on the 

north bank of the river, there is a small outcrop of upper 

Boarpaw beds , which occurrence gives some evidence on the 

northward plunge . No additional outcrops occur for some 

distance downstr eam, but in the northwest quarter of sec. 29, 

tp. 1, range 21, the basal Blood Reserve and upper Bearpaw beds 

are exposed in road cuttings. Be-b.vcen sees. 6 and 3, tp. 2, 

range 21, outcrops are absent, but the beds must be rising 

re.pidly here, as the Bear paw-Belly River contact is exposed in 

ls. 14, sec . 3, d5.pping to the southwost . From here the Belly 

River beds arc exposed intermittently to beyond the margin of 

the area~ and show persistent southwcsterly dips. 

Throe small outcrops of Blood Reserve sandstone occur 

in Shanks couleo, southwost quarter of sec. 14, tp. 1, range 22. 

Those shm·.r rc sterly dips . Test drilling here indicate.s that tha 

exposea beds are near the top of the f ormation. 
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Nume r ous t e st hol e s in the a.roa permit tho structural 

ro.tter.n to b o fi l l e d in with some dot uil. Nordon test holes 

Nos . 1 , 2, and 3 0 in sec . 25, tp . 1, ranGe 22, all bo Gin in the 

Boarpa.w, showing that the axis of the anticline passes through 

this vicinity. The westerly limb of the anticline rnay bo plotted 

from the t e st holes a long Shanks coulec , Parco A3 , A7 1 J,,_1 1 and A2. 

Comparison of this se :::-ios wi t h the Nordon hole s gives tho pluni:;o 

of the s"'c ruct uro north of Shanks couleo . To the southeast there 

is a sorio ~ of test halos oxtcndini:; to the Inte rnational Boundary . 

Those give a. good picture of t ho crest of the anticline . The 

f act that the koy horiz on s maintain approximately tho same 

e l evations in Parco test hol e s A3, A4, Al2, A5, and A6, indicate s 

a terrace -liY-o characte r for the cre st of the anticline here, 

Close to tho Inter nat i ona l Boundary the axis of tho fold be gins 

t o rise rapidly again, as shown by t est holo. s A9 and All. 

The details of tho sync linal fold to the cast are 

hypot hetical, although there is n o doubt of its existonce. Test 

hole AS i s situated on its weste rn limb. In ls. 15, soc. 9, 

t p . 1, r ange 21 .• a road cut oxposos some Boarpaw bods which 

appear to i nclude tho transition zone to tho Blood Reserve 

sandstone . If so, this outcrop must bo ve ry near tho axis of 

tho sync 1 i nc o 

OIL AND Gii.S POSSIBILITIES 

The first wel l drilled in the area was the Te rminal 

Oil Company De l Bonita No . 1, commonly called the Terminal well, 

Yvhich is situated in l s . 15 s s0c. 18, tp. 1, range 21, W. 4th 

mor • . • at an elevation of 4 , 190 f oot. This well was bo f;un in 

November 193·1, and compl et ed during 1936. The drilling r eports 

r ecord 5CO,OOO cubic fed; of gas, with some naphtha, at 5,025 

to 5,030 foot. Thi s i s in the tup of tho Mad ison lime stone. .An 

attempt was made to tap t he S'Yo'bu.rat sand by means of explosives, 

but sal:;j &~'< r, ·, 0 I ·:t .:0._,u J+: s wo r e not obtained. 
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Tho second we ll, drilled by the Sunshine Oil Compo.ny, 

is located in ls. 10, soc. 19, tp. 1, ro..nge 21, W. 4th mer., or 

about one mile north of the Torninal well. Ground elevation 

hero is 4,272 foot. This we ll was begun in Juno 1936, and had 

r eached the Madison 1 imo stone by December. At t he t:L-no of 

writing , a commercial production of oil from n. depth of 5,252 

f oot is r eported . According to the writer's determinat ions, 

this depth is about 42 f oot below the top of the Madison limestone . 

The writer1 has r ecently pointed out that most of the 

folds beneath the southern Alberta plains plunge toward the north, 

n.nd this is not favourable f or the accumulation of petroleum, but 

there ar c other fact ors which may modify the effect of tho plunge. 

The most important of those in the Del Bonita area is the terrace 

that appar ently exi sts a long the crest of the anticline in 

sections 5, 7, 8, and 18, and which may servo t o r etar d the south-

wn.rd mi t;ration of oil and i;a s . . It is known, for oxamplo, that oil 

occurs i n a t e rrace structure wi thout southern closure in the Red 

2 
Coul ce field. Somo knowl edge of the southward extens ion of the 

Del Bonita fold int o Montana would be valuable, but this probably 

could bo obt ained only by test drilling. 

Taking into account the character of the De l Bonita 

anticline , as described above , as well as the r e ported suc ce ss 

of the Su·1shine well, it is r ecommended that further exploration 

f or petroleum be conducted in the De l Bonita area. 

1 Can. Mi n . and Met . Bull., No. 299 , p. 194 (1937). 

2 
Evans , C.S.: Geol. Surv., Canada, Sum. Rept. 1930, pt. B# 

pp. 22-24 . 
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