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INTRODUCTION 

Test borings in Grand Falls, New Brunswick were made in 1961 across the 

buried channel of the ancestral St. John River. The channel is known to have 

passed through Grand Falls along the topographic low between Main and Terrace 

Streets approximately following the same course as that of the Canadian Pacific 

Railway. It is a direct connection across the short neck of land separating 

the upper basin of the St. John River from the lower basin. The age of the 

channel is known to be older than 10,250 years (Lee , 1959). Approximate 

boundaries of the old channel were first pl~tted on well-boring information 

supplied by Mr. Eugene Theriault of Grand Falls, and by the positions of base-

ment walls that showed large cracks and offsets through major settling. Three 

test holes were placed to give a cross section of this channel. 

At the time of writing this report, 2 bore- holes have been completed and 

the cores have been examined megascopically. Some laws of nature governing in-

filling of the old channel have been discerned and the information is released 

now on these 2 bore-holes as an immediate service to officials of the Town of 

Grand Falls, and to the New Brunswick Hydro-Electric Power Connnission, and to 

private industry that is immediately concerned, so that this information can be 
SUP.ply 

applied to the needs of man in terms of ground-water/and foundation conditions. 

Results of the final bore-hole will be released later as part B of this report 

after the writer has returned to headquarters from other summer field work, and 

examined the core. The scientific aspects will not be known until extensive 

laboratory studies of the cores have been completed and continuous water level 

measurements in an observation well have been recorded over an extended period 

of time. These results will be included in a comprehensive Geological Survey 

of Canada publication of the St. John River valley. 
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PURPOSE 

Test borings were carried out in the buried channel for 4 main reasons: 

first, to check in one continuous section the succession of soil strata est­

ablished earlier both from the examination of many small cuts, and as a natural 

consequence of the history of the region as determined by the writer's geo­

logic mapping. 

Second, to prove the existence of the buried channel and establish its 

shape. Then to find the reasons why the St. Jqhn River was deflected from its 

earlier course in the western part of the Town and was forced to carve out a 

new channel through bedrock. Numerous guesses have occurred in the literature 

as early as 1885. 

Third, to establish a continuous reading water-level recorder on one well, 

BH-1, in the buried channel so as to compare over an extended period the water 

level in the upper basin of the river (the recharge area) with the water level 

in the buried channel and to see whether a direct connection exists. 

Fourth, to provide basic data on the nature and succession of materials 

encountered, on the ground...water conditions and strengths of the soils, which 

will serve as pilot information for ground-water or foundation conditions; two 

problems of some importance along this buried channel. This topical report 

gives the results bearing on this fourth reason. 

ACKNOWLEDGMENTS 

Excellent co=operation was had with the Soils Testing Laboratories section 

of the Canada Department of Public Works who carried out the borings and strength 

tests; with the Council and others of the town of Grand Falls for their per­

mission to drill on the town right<>-0f-way and for their willingness to help on 

practical problems as they developed; and with the New Brunswick Electric Power 
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Commission for their off er of aid in correlating water levels between the. 

upper river basin and an observation well in the buried channel. The work­

ing together of these bodies is highly appreciated and most commendable. 

REGIONAL GEOLOGY 

The regional geology around Grand Falls is shown on Geological Survey of 

Canada, Map 24~1959 (in pocket) and in the descriptive notes at the side of the 

map. Lee reports in the descriptive notes as follows: 11The most important 

glacial feature in the area is the Grand Falls end moraine with associated 

alluvial fans. [These pass through Grand Falls and are best developed in the 

hills one mile northwest of Grand Falls C.N.R. stationJ The Grand Falls 

moraine marks an ice-frontal position of a major lobe of the Wisconsin ice­

sheet in the St. John River valley. This is indicated by the abundance of 

erratics such as granite gneiss, derived from north of the St. Lawrence River, 

and of fossiliferous limestone, similar to outcrops in the Temiscouata Lake 

region of Quebec. A readvance of the ice~margin is indicated by glacial till 

overlying proglacial outwash at Parents (47° 09 8 N; 67° 55 1 W). 

"Glacial rivers from the melting ice~sheet eroded and washed the glacial 

till south of the moraine, and deposited outwash chief~y in river valleys. 

When the ice-margin finally withdrew northward the gravel and glacial till of 

the moraine blocked the cha.rmel of the former St. John River, and gave rise to 

a lake northwest of the town of Grand Falls. This former lake has been named 

Glacial Lake Madawaska. The great thickness of outwash gravels, deposited by 

the glacial rivers south of Grand Falls, became terraced as the ancestral St. 

John River eroded its way laterally and downward to its present position. The 

numerous and prominent terraces along this part of the river mark the old slip­

off slopes. A buried river channel passes under the western part of the town 

of Grand Falls and is nearly filled by about 170 feet of glacial drift. The 
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postglacial course of the river is through a bedrock gorge that is still 

actively migrating headwards. large potholes have been formed in the bed-

rock floor of the gorge. Well-rounded and nearly spherical cobbles can still 

be seen in some of the potholes. These cobbles and some sand were the abrading 

agents used by swirling waters to carve the 'wells in the rocks 111 • 

Stratigraphy of the area is given from the surface down as: 

(a) alluvial gravel, sand, and silt, or peat, or marl, 
or slope-wash colluvium, (geologic map-unit 7) 

(b) peat , dated 10,200 years 

(c) varved clay, buff silt, and black clay containing 
wood and manganese and giving off an odour of H

2
s 

(geologic map-unit 6B) 

(d) supra~till glaci.o-fluvial gravel and sand (geologic 
map-unit 2A 

(e) grey gravelly clay till, impervious (geologic map­
unit 2A) 

(f) sub-till gravel and sand (geologic map-unit 5A, 5B) 

(g) bedrock (Palaeozoic) 

Knowledge of this stratigraphy not only lends much to the evaluation of the 

geologic history, but provides a framework to which the engineer and geologist 

can correlate bore-hole records for site foundation and ground-water investi-

gations. Many of the u.nits are lenticular in shape and their presence or 

absence can only be determined at any one place by bore-holes. 

GROUNDWATER AND SOILS 

The results tabulated in this report and the conditions stated below 

apply directly only to the individual bore-holes described, and a professional 

engineer should be consulted for extension or application of this information. 

Availability and Chemistry of Groundwater in BH-1 and BH-4 

Bore-hole 4 was drilled on the north side of Broadway just east of 

Terrace Street. Water level was recorded in the hole each morning before 
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drilling began. Hence the water· level represents the aquifer open to the 

bottom of the drill casing. Higher impervious layers would be fairly ef­

fectively sealed off by the casing, and lower aquifers would still not be 

penetrated. 

The readings show a pulsating drop of water- levels as drilling proceeded 

and only thin aquifers were encountered. The static water~level was recorded 

for 2 days at the end of drilling 3 and it stood at a depth for both days of 

104 feet. Bedrock was encountered in this hole at a depth of 159 feet and it ­

was drilled to a depth of 179 feet. 

Bore~hole 1 was drilled on the south side of Broadway at the bottom of 

the depression between Terrace and Main Streets. Two static water- levels were 

recorded in the hole separated by a layer of impervious gravelly clay till and 

some dry sub-till gravels. 

The upper aquifer represents a perched water-table. It is about 12 feet 

thick. As a supply of groundwater, it is probably not of large areal extent, 

and furthermore the overlying clays contain manganese, a condition not con­

ducive to good groundwater chemistry . The perched water-table is responsible 

for the poor drainage condition of the depressi on, and may be a factor in the 

wash=out problem along the Highway a few streets to the south. 

The lower aquifer in BH=l is important. It is much more extensive than 

the upper, and extends throughout a vertical distance of 120 feet. There is 

reason to believe that it has good width ,, and in length joins the St. John 

River near the site of an existing municipal well. The cleanest sands (poorly­

graded sands) are fortunately near the bottom of the aquifer, and hence,if a 

well were developed on this site, water could be utilized from most of the 

aquifer. Pumping tests have not been made on this lower aquifer, but a 2~ 

inch casing, perforated below the impervious gravelly clay till, has been left 

in the hole for observation and water~level recording purposes. Pumping tests 
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can still be run. 

The chemistry of water in the lower aquifer has not been done. Reference 

can only be made to a report on the water-chemistry of existing municipal wells: 

"Thomas, JoF.J. (1960): Industrial Water Resources of Canada: The Atlantic 

Provinces, and the Saint John River Drainage Basins in Canada, 1954-56: Canada 

Depto of Mines and Technical Surveys, Mines Branch, Water Survey Rept. No. 11, 

158 pages". 

Strengths of The Soils in BH~l 

Undisturbed continuous samples of material were collected in shelby tubes 

from the surface to a depth of 30 feet. Strength tests and atterberg limits 

were run on the organic and clay strata by the Soil Testing Laboratories of 

Canada Department of Public Workso This information is of direct use to C.P.R. 

district engineer. See table 2, in the pocket, for results of these tests. 

The clay fails under light loads, and it now seems probable that the 

large cracks and offsets observed in basement walls and used first for outlining 

the old channel seem to be due to settling over the underlying strata of plastic 

clayo 

DESCRIPTIVE LOGS OF BORE-HOIES 

Positions of the first two boreholes drilled, BH-1 and BH-4 are shown 

on Figure 1, as well as information from other known boreholes in the vicinity. 

Graphic logs of BH-1 and BH-4 are enclosed in the pocket and should be 

used in cross-reference to the descriptive logs that follow. The soils are 

described according to the 'Unified Soil Classification System' (Table 1), to 

correspond with the logs of other boreholes along the St. John River such as 

is reported in 1Water Resources of the Saint John River Basin', an interim 

report (1953), by the International Saint John River Engineering Board. 
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Table l 

W"ll-r,1-ndcd r,rnvp.lo , (,V'l\VCl.-1Jund niJxt.urco , 
11 t.tlc:> or !}() r lnco. 

P·lOrly-e;:.-n.(lr•IJ r~rnvclu, r,ra.vt::l -oun<l mlxt.urr •1, 
l!t.t.h' oi· no flnra . 

SU ty r;l'nv1· l1· , l'.t·nvcl-uand-nilt. mlxtun•n, 

Clnycy e.rnv<'ltl / c;rnvcl-otuitl-clny mJ.xt.ureri . 

WPll- gt"O.ded !landn , grnvclly uwidu, lttt.Lc or 
• 1v fln• .. ;; . 

Poorly-graded snndn, gravelly sands, 11 tt.le or 
no fineo . 

Silty sands , oand- eilt mixtures. 

Cle.ycy snnds / onnd-clay mixtures. 

Inorgu.nic n llt.o o.nd very fine eo.nde / rock 
flour, silt-y or c luycy ftne enndo 0 1· 

cluycy s1lts W".1.ih alight plasticity. 

lnorgunlc clo.ys of lov to medium plaoticit.y / 
srnvclly cln.ye , oandy clays, silty clays, 
lcnn cloys , 

Orgru1tc eiltn and orgo.nic silty clays ot' 10\I 
plasticity. 

Inorgenic oilto, inico.ceourJ or dintomnceoue 
fine anndy or oilty eoile, elnsUc eilto , 

Inorgru11c clayR of high plasticity, fnt c.1J1ya, 

Organic clayo of medium to high pl.net.ic1 t.y, 
organic silt.a . 

Peat and other highly organic soils . 

l//IH'U:O SOJI, CT/\~~;;TF1CA'J'1<l!I 
(l111.•l11<lln11, ld~nl.lfJcut.lon n.nd nc:;crtptjon) 

1"Jc1 d Jrlcnt.1. rtcnt.1on I'rocmluren 
(Exr.l•1dln~ pnrt,J.r.ku lnr1~cr thn.11 ] lnchC'n 
nnd bnoing rrnctlonn on l"ut.trull,cd \IO\ght.1•) 

WJdc J'IU\r,c ln crn.ln 11!;-.cn nna 11ubnt.nnti1\l 
o.M01mts ol' r..tll I ntr:nncdlutc 1mr1.1c lr 11 I zcr1 . 

l't~tlomJmmt.ly one 11:t :i:c> or n r~nr,c• of' n l7.r.n vl t h 
nomc lnl.cnrw?dintc :.iJ ;o;cu mimdniJ . 

Nonplnut.Lc £lnce or flnea 'Wlth lO'J pl.o.ut.l<"ll.y 
(for lclrnt.iftcut.1on pt·ocrdurr!n t'CC l.fi. bclo .... ) . 

Plnol.lc finco (for Jdrnttficntlon proccJurcu 
o~c CL bclw). 

Wide 1un~c In grain oioo und oub1Jta.nt.1n] n.n10tmLu 
o'f nlJ lr.Lc rmcd-1ut11 i.iarticlc n!zco • 

Prcdominuntly one aizc or a rnnge of olzeu 
w1th tioroc 1nt.crmcdlate siY.cu ntlesJng . 

Nonpl.alltlc fines or finco w1 th low plasti.city 
(for idcntiflcit.t:fon proc'=-'durco ace ML below), 

Plaatic flnco (for identification procedurcw 
ace CL bclO\I) . 

IdcntHicution Procedures 
on Practlon Smaller than No. l~Q Sieve ,Size 

Dry Strength 
(Crushlng 

chnrac t..cr iu'tice) 

rlonc trJ ollght 

Mcd tum t.o high 

Slight to 
llX!dium 

Slight to 
medlum 

lllBh to very 
high 

1"4cdium to high 

Dilntw1cy 
(Reaction 

to nhakins) 

Qulck to slow 

None to very 
slow 

SlO\I 

Slow to none 

None 

None t.o very 
olO"W 

•roughneoo 
(Canu latency 

nco.r PL) 

None 

McdiUJtL 

Sllght 

Slight to 
medium 

Slight to 
medium 

Readily identified by color, odor , upongy feel tmd 
frequently by fibrouo texture . 

After: Corps of Engineers, U.S. Army, 

Technical memorandum, No. 3-357, 1953. 
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Figure 2. Photograph of clay; organic in top part, and inorganic below. 
Belongs to geologic map-unit 6B. 
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