
THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT  
 

Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the 

“User”) have accepted, and have agreed to be bound by, the Terms of Use. 
 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and 
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion 
expressed in the Content are those of the author or authors and are not to be construed as statement of 
government policy. You are solely responsible for your use of the Content. You should not rely on the 
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the 
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any 
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not 
responsible for any damage however caused, which results, directly or indirectly, from your use of the 
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever. 
 
Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM. 
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any 
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on 
them. The linked Web sites, their operation and content are the responsibility of the person or entity for 
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right 
to use or reproduce information or materials from a linked Web site, are subject to the terms of use 
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be 
directed to its Owner. 
 
Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 
 
It is recommended that reference to the Content be made in the following form: <Author’s last name>, 
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series 
and number>, <total number of pages>p. 
 
Use and Reproduction of Content: The Content may be used and reproduced only in accordance with 
applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the 
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or 
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial 
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or 
not commercial, use of the Content in commercial publications, and the creation of value-added products 
using the Content. 
 
Contact:   

FOR FURTHER 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938 

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'utilisation que vous en faites. 
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité 
dans votre situation particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale de quelque nature que ce soit en ce qui a trait au contenu. 
 
Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas 
exploités par le MDNM. Certains de ces sites pourraient ne pas être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'entité pour lesquelles ils ont été créés ou sont entretenus (le 
« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur 
contenu sont assujettis aux conditions d'utilisation propres à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être adressés au propriétaire du site. 
 
Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété 
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à condition de faire une mention de source appropriée reconnaissant les droits 
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie, 
du contenu à des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une 
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les 
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


94W
20' 93' 15'

48045
48^45'

MARGINAL NOTES

INTRODUCTION
Quaternary mapping of the Emo map area (NTS 52 C/12) and the 
western portion of the Fort Frances map area (NTS 52 C/11) was 
completed during the summer of 1987. This mapping project is part 
of the multi-year Canada-Ontario Mineral Development Agreement 
program and was designed to establish a framework of Quaternary 
geology for mineral exploration in this area. The project was also 
directed at identifying areas with possible economically extract- 
able aggregate reserves.

The authors were ably assisted in the field by J.L. McKay and 
J.M. Halstead. Field methods consisted of digging test pits, hand 
augering and probing, and examining available man-made and nat 
ural exposures as well as bedrock outcrops. Field work was 
supplemented by the interpretation of 1:15840 scale (1 inch to 1/4 
mile) aerial photographs.

Good access into the map area is provided by a grid network of 
roads. Primary access is by Highways 11, 71, 613, 611 and 602. 
This is supplemented by interconnectingtownship, concession and 
forestry access roads. Rainy River and Rainy Lake provide easy 
water access to other parts of the map area.

Several investigations related to Quaternary geology have 
been undertaken within the map area. Earlier studies include a surfi 
cial geology and soil study within the Rainy River District by John 
ston (1915) and a reconnaissance soil survey undertaken by Hills 
and Morwick (1944). More recent reports related to surficial geolo 
gy, terrain and aggregate resource evaluation, include those of Zol 
tai (1961, 1965), Roed (1980) and the Ontario Geological Survey 
(1983). Mapping of the surficial deposits of the adjacent Rainy River 
area to the west was completed during the summer of 1986 and is 
now available as an Ontario Geological Survey Preliminary Map 
(Bajc and Gray 1987). Detailed soil studies of the area were recently 
conducted by the Ontario Institute of Pedology (1984). Peatland 
evaluation and resource inventories have been completed by Gra 
ham and Tibbetts (1965) and more recently by Northland Associ 
ates (1984). A pilot survey was undertaken by the Minnesota Geo 
logical Survey in the Birchdale-lndus area of Minnesota and in the 
vicinity of Emo within the Emo map area. The purpose of this study 
was to test geochemical responses of soil, till and stream sedi 
ments in areas of known mineralization (Ojakangas, Meineke and 
Listerud 1977). The geological condition in Minnesota, where most 
of this work was undertaken, is very similar to conditons across the 
Rainy River near Emo.

The authors thank the staffs of the Ontario Ministry of Natural 
Resources and the Ontario Ministry ot Northern Development and 
Mines in Fort Frances for their assistance and co-operation during 
the 1987 field season.

BEDROCK GEOLOGY
A thick blanket of overburden over much of the Emo area has re 
sulted in sparse outcrop and hence a simplified interpretation of the 
bedrock geology. Present understanding of the geology has been 
inferred primarily from widely scattered outcrops, exploration 
drill-hole data and geophysical interpretations. The bedrock geolo 
gy of the extreme northeastern corner of the map area, where over 
85 percent of the total surface area consists of bare bedrock, is 
much better understood. Areas of continuous bedrock outcrop are 
represented by unit 1. Smaller, isolated outcrops in areas of thick 
drift are shown by an x.

Bedrock geology mapping of the western half of the Emo area 
was undertaken at a scale of 1:63360(1 inch to l mile) by Fletcher 
and Irvine (1954} and of the eastern half at a similar scale by Davies 
(1973).

The Emo area contains rocks of both the Quetico and Wabi 
goon subprovinces of the Superior Province. The east-trending 
Seine River Fault traverses the extreme southern part of the map 
area and separates the rocks of the two subprovinces. The Quetico 
rnetasediments to the south of the fault consist primarily of sand 
stones, siltstones, argillites and derived schists. The Wabigoon 
Subprovince, north of the fault, can bc subdivided into two distinct 
domains. In the western portion of the map area, the rocks consist of 
a suite of supracrustal metavolcanic and metasedimentary rocks. 
Within these major groupings, a lower unit of massive and pillowed 
mafic flows is conformably overlain by interbedded and interdigi- 
tated debris f lows, intermediate pyroclastic rocks, greywackes and 
reworked tuffs. These supracrustal rocks have been intruded by the 
Dobie and Lash Carpenter mafic intrusions, which consist of gab 
bro, norite and diorite. In the eastern portion of the map area, the 
bedrock consists primarily ot felsic to intermediate intrusive rocks 
of the Rainy Lake Batholith and the Devlin Burriss Intrusion. Lesser 
amounts of clastic metasedimentary and mafic metavolcanic rocks 
are present in the southeastern part of the map area.

Supracrustal rocks lying along the geophysically interpreted 
position of the Seine River Fault have potential for precious metals. 
Supracrustal rocks in the northwest corner of the map area have a 
similar potential. The Dobie and Lash Carpenter malic intrusions 
were investigated for their base metal potential in the 1950s (Fletch 
er and Irvine 1954). These intrusions also have potential for platinum 
group element mineralization.

QUATERNARY GEOLOGY

Two terrain types have been identified based on drift thickness. The 
extreme northeastern corner of the map area contains up to 85 per 
cent outcrop, whereas the remainder of the map area contains spo 
radic outcrop with overburden thicknesses commonly in excess of 
30 m, and maximum documented thicknesses of 60 m.

The Quaternary sediments observed in the map area were de 
posited during Late Wisconsinan and Holocene times. The glacial 
deposits are the products of two major advances that affected the 
study area. An early advance from the northeast, originating from 
the Labradorean ice centre, is crosscut by a later advance from the 
west, originating from the Keewatin ice centre. Large proglacial 
lakes fronted the advancing and receding ice masses within the 
map area; the resulting sediments reflect this depositional environ 
ment. Late glacial water level fluctuations occurred in the Lake 
Agassiz basin in response to the opening and closing of 
ice-dammed outlets in the vicinity oJ Lake Nipigon to the northeast. 
A veneer of glaciolacustrine sands, silts and clays occupy topo 
graphic lows and can be related to these water level fluctuations. In 
early Holocene time, following the drainage ot Lake Agassiz, peat 
growth was initiated in isolated basins and, through paludification, 
spread outwards into adjacent low-lying areas. Peatlands now con 
stitute an important aspect of the surficial deposits of the Emo area.

BEDROCK-DRIFT UNIT

Areas containing thin, discontinuous drift, with sporadic outcrop, 
(unit 2) have been identified primarily in the northeastern corner of 
the map area. Although, the drift may exceed several tens of metres, 
in localized areas, the dominant physiographic expression of the 
mapped unit, is controlled by the bedrock surface. A bedrock-drift 
unit containing primarily a till veneer is mapped as unit 2a, whereas 
areas containing a dominant stratified veneer of either glaciolacus 
trine or glaciofluvial sediment has been mapped as unit 2b.

TILL

Northeastern-derived Till

The oldest till sheet documented in the Emo area is attributed to an 
ice advance originating from the northeast {Labradorean sector of 
the Laurentide ice sheet). Till of this advance is exposed on the sur 
face only in the extreme northeastern corner of the map area (unit 3). 
In this area the till is variable in thickness and tends to be concen 
trated in bedrock troughs or depressions transverse to ice flow. 
Only one surface exposure was discovered where this older till is 
present beneath younger sediments of the next ice advance. This 
anomalous occurrence was documented in a small highway expo 
sure on the north side of Highway 11, 1.5 km east of the Kitchen 
Creek Golt Club. In this case, northeast-trending striae from the old 
er advance are preserved on the bedrock surface. Generally, till of 
this early advance is buried beneath 10 to 30 m of younger sediment 
overmuch of the remaining map area. This is confirmed by borehole 
information.

Exposure of this oldest till in the northeastern corner of the map 
area is poor. Till properties have been diagnosed primarily from 
shallow, approximately 1 m, test pit exposures. At these shallow 
depths, the till is extremely oxidized and weathered. It attains a light 
brownish-grey to brown colour depending on the degree of oxida 
tion. The matrix of the till is a sandy silt to a silty sand and contains 
low percentages of carbonate. Total carbonate values are usually in 
the range of 2 to 5 percent, however, values as high as 10 percent 
have been documented. Calcite to dolomite ratios are less than 1.0 
due to a carbonate source of local Fe-carbonates and dolomitic 
carbonates from the Hudson Bay Lowland. The clast content of this 
till is extremely variable. Values ranging from 15 to 70 percent were 
noted and are best explained in terms of local facies variability of 
the till sheet. The pebbles are generally subangular in shape and 
have been strongly affected by glacial abrasion. Dense, compact 
facies tend to have a low clast content whereas loose facies are 
stony. Pebble counts reveal predominantly local rock types in the 
dense facies and semi-local rock types in the loose facies. Weath 
ered Paleozoic carbonates from the Hudson Bay Lowland, 700 km 
to the northeast, were rarely encountered in the pebble counts.

This stratigraphic unit has been documented to the south in 
northern Minnesota and to the northwest in southeastern Manitoba 
where it is referred to as Rainy Lobe Till and the wniteshell Forma 
tion, respectively (Wright 1972; Teller and Fenton 1980).

Western-derived Till

The surface till encountered over most of the map area (unit 4} was 
deposited by ice flowing from the west (Keewatin sector of the Lau 
rentide ice sheet; also referred to as the St. Louis Sublobe in north 
ern Minnesota) (Wright 1972). The outer limit of this drift sheet fol 
lows a northwest trend in the extreme northeast corner of the map 
area.
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Pre-Lockhart Phase glaciolacustrine sediments of Lake Agas 
siz were deposited proglacially between 11 700 and 11 300 years 
BR The advancing Keewatin ice mass incorporated large volumes 
of this clayey sediment into the glacier sole and deposited a mas 
sive, fine-grained, silty clay to clayey silt till with abundant grits and 
small pebbles {unit 4a). Thicknesses of up to 30 m have been docu 
mented for this til! sheet. A combination of lodgement, flow and rain- 
out processes are responsible for the accumulation ol such great 
thicknesses of clayey till. Silty flow facies are commonly truncated 
and sheared on the upper surfaces suggestive of grounded, active 
ice at the glacier base. Well-developed pebble fabrics have also 
been documented from surface exposures of this western-derived 
till. Undisturbed, thin, sandy debris flows are encountered near the 
outer limits of this western drift in the vicinity of Fort Frances. Unoxi- 
dized till has a dark grey colour, whereas its oxidized counterpart 
has a greyish-brown colour. Total carbonate values are generally 
variable and display a range of valuesfrom 25 to 55 percent. Calcite 
to dolomite ratios are less than 1.0 and can be attributed to a car 
bonate source which is primarily dolostone. The closest dolostone 
source is over 100 km to the west where Ordovician and Silurian 
strata occur in central Manitoba. Clast content of this till is generally 
very low and seldom exceeds 10 percent by volume. Clasts tend to 
be subrounded and display faceted, stoss and lee shapes. Pebble 
counts from this western-derived till suggest a distal source. Up to 
80 percent of the pebble rock types consist of Ordovician and Silu 
rian dolostone and Devonian limestone with lesser amounts of Cre 
taceous and Jurassic shales, siltstone and lignite. Crystalline rock 
types tend to be poorly preserved and are commonly completely 
rotted. Till of this advance is referred to as the Whitemouth Lake For 
mation in southeastern Manitoba (Teller and Fenton 1980) and the 
Indus Formation in northern Minnesota (Ojakangas et al. 1977).

Conformably overlying this till, in localized depressions, is a 
light buff-brown, substratilied, gritty and pebbly, silt till which is in 

terstratified with thinly laminated glaciolacustrine rhyihmites (unit 
4b). The substratified till often occurs as couplets composed of: 1} a 
lower layer of massive, reverse or normally graded till-like material 
with abundant rip-up clasts of glaciolacustrine silt and numerous 
dropstones; and 2) draping thin clay laminations. Couplets display 
remarkable lateral continuity and are interpreted as annual deposits 
formed by the release of debris from the base of a floating ice mar 
gin. Maximum thicknesses of approximately 1 m have been docu 
mented for the couplets. The enlire package of substratified till and 
rhythmites generally does not exceed 3 to 4 m in thickness.

GLACIOFLUVIAL ICE-CONTACT STRATIFIED DRIFT AND 
OUTWASH

Surface deposits of glaciofluvial ice-contact stratified drift (unit 5) 
and outwash (unit 6) are of limited extent within the map area. De 
posits of ice-contact stratified drift and outwash associated with the 
northeastern ice source are virtually nonexistent in the extreme 
northeastern corner of the map area with the exception of small de 
posits around the perimeter of Boffin Lake. Over much of the remain 
der of the map area, these deposits are buried beneath thick se 
quences of younger sediments. One deposit, located just west of 
Fort Frances, has been exploited for its sand and gravel resources 
since the early 1900s. Approximately 5 to 10 m of clayey tiU and gla 
ciolacustrine sediment was stripped from the deposit to allow ex 
traction of the ice-proximal gravel and overlying, finer grained gla 
ciofluvial sands with minor gravel. An uneven bedrock surface ex 
posed at the pit base has well preserved water erosion features 
sculpted onto it.

Water well and other borehole information suggest the pres 
ence of other thick deposits of glaciofluvial sediment in the subsur 
face throughout the map area. However, these deposits are often 
buried beneath excessive thicknesses ol clayey overburden.

A belt of discontinuous ice-proximal deltaic deposits (unit 6a 
and 6b) associated with the Keewatin ice mass occur near the outer 
limit of the western-derived drift. These occur as isolated bodies of 
moderately sorted sand and gravel which have paleocurrents to the 
northeast. These flat-topped bodies occur at elevations of 360 to 
375 m a.s.l. and provide some insight to the elevation of waters in 
the Lake Agassiz basin during the advance of the Keewatin ice 
mass. The sands and gravels of these deposits are extremely rich in 
Paleozoic carbonates derived from central Manitoba. A large ce- 
posit of western-derived ice-contact stratified drift is present in J ie 
south-central part of Couchiching Indian Reserve 16A. This depc sit 
has been extensively modified by subsequent proglacial lacustrine 
processes and now occurs as a broad, elongate deposit that 
emerges through a surrounding mantle of glaciolacustrine sedi 
ment. Shallow borings into the deposit suggest that a large propor 
tion ot the deposit occurs in the subsurface below the water table.

GLACIOLACUSTRINE DEPOSITS

Deposits of fine-grained glaciolacustrine silt and clay (unit 7) occur 
over broad portions of the map area. Deposits of coarser, glaciola 
custrine fine to very fine sand (unit 8) are concentrated in low-lying 
areas, primarily along the shores of Rainy Lake and along trie 
course of the Rainy River.

Glaciolacustrine deposits are most commonly encountered 
below 350 m a.s.l. (elevation of the prominent Campbell shoreline 
in the map area). These sands, silts and clays were deposited dur 
ing the Emerson Phase of Lake Agassiz; a transgressive event 
which began about 10 000 years ago. Final drainage of the basin 
occurred approximately 9200 years BP Sediments of the Emerson 
Phase are commonly less than 3 m in thickness and often contain 
fossil plant and mollusc remains. The lower contact of this unit is 
usually abrupt, and in some cases, caps an erosional surface orurv 
conformity which formed during the preceding Moorhead low-water 
Phase of Lake Agassiz (11 000 to 10000 years BP).

BEACH AND NEARSHORE DEPOSITS

Beach and nearshore deposits of calcareous, sand and gravel (unit 
9) associated with the Emerson Phase of Lake Agassiz are found at 
around 350 m a.s.l. throughout the map area. These sands and 
gravels rarely exceed 3 m in thickness and were formed primarily by 
the reworking of the western-derived calcareous drift sheet. They 
are usually underlain by either glaciolacustrine clay, west 
ern-derived till, or bedrock. Beach ricfges, bars and spits, as well as 
erosional features, such os wave-cut notches, boulder lags and 
winnowed drift, mark the former positions ot the Agassiz shoreline 
within the map area. Freshwater mollusc remains are commonly en 
countered within the beach and nearshore sediments.

OLDER ALLUVIUM

Deposits of older alluvium {unit 10) have been recognized along the 
course of the Sturgeon Creek in the western part of the map area. 
Older fluvial terraces located several metres above the modern 
floodplain have been mapped, however, their ages are not known. 
The older alluvial deposits consist primarily of well stratified, pebbly 
sands and silts. Thin deposits of older alluvium are exposed along 
the banks of the Rainy River where older terraces, identifiable on 
aerial photographs, intersect the modern river's course. These ter 
races, which are located approximately 10 m above the modern 
Rainy River probably formed during the Moorhead low-water Phase 
of Lake Agassiz, and are now masked by a blanket of Emerson 
Phase glaciolacustrine sediments.

SWAMP AND ORGANIC DEPOSITS

Extensive deposits of peat (unit 11) averaging 3 to 4 m in thickness 
occupy large, low-lying tracts of land throughout the map area. Peat 
depths in excess of 8 m have been documented from the eastern

end of the map area near Fort Frances. Smaller deposits occur in 
isolated basins over much of the remaining area. Most peat growth 
was initiated in isolated basins following drainage of Lake Agassiz, 
and later spread into adjacent low-lying areas resulting in extensive 
deposits. Sphagnum moss is an important component of these 
peatlands thereby augmenting the commercial value of this re 
source.

MODERN ALLUVIUM

Accumulations of modern alluvium, consisting of organic-rich sand, 
silt, or clay (unit 12) are found predominantly along the floodplains 
of major river systems. Sturgeon Creek, Everett Creek, La Vallee 
River, Kitchen Creek and Frog Creek are the major waterways along 
which deposits of modern alluvium are accumulating. Large longi 
tudinal and point bars are also present along the modern course of 
the Rainy River. These features are being continuously modified by 
erosional and depositional processes that occur during high and 
low water stages.

RADIOCARBON DATES

Several radiocarbon dates have been obtained from organic mate 
rials recovered from sediments deposited during the Moorhead 
low-water Phase and the subsequent Emerson Transgressive 
Phase. Site 1, denoted by a solid dot on the map, is located on a 
bank of the Rainy River just east of the mouth of the La Vallee River. 
Two radiocarbon dates have been obtained on wood collected from 
alluvial sediments beneath Emerson Phase glaciolacustrine sedi 
ments. These dates are 10400   160 years BP (WAT-1749) and 
10100   200 years BP (WAT-1689). Both dates fall within the age 
range for the Moorhead low-water Phase of the Lake Agassiz basin.

Site 2 is a lake core collected from Mud Lake which is located 
approximately 4 km northwest of Box Alder. Peaty gytjja sand 
wiched between Emerson and Lockhart Phase glaciolacustrine 
clays has been radiocarbon dated at 10700   140 years BP 
(WAT-1910). This date also fits the established chronology for the 
Moorhead low-water Phase. Gyttja immediately overlying the Emer 
son Phase clays was radiocarbon dated at 10 250   140 years BP 
(WAT-1911). An age of 9200 to 9500 years BP was expected for this 
sample. It is suspected that old carbon contamination is responsi 
ble for an anomalous age which is at leasl 750 years older than the 
expected age.

Site 3 is located approximately 2 km north of Highway 11, im 
mediately north of the Alberton Municipal Office. Wood collected 
from below 2.5 m of Emerson Phase beach sands (350 m a.s.l.) was 
radiocarbon dated at 9530 * 140yearsBP (WAT-1934).Thisappar- 
enl age reinforces the common belief that Lake Agassiz remained 
at the Campbell shoreline during the Emerson Phase until at least 
9500 years BP.

Site 4 is located on a cut in a bank exposure of the La Vallee 
River, a few hundred metres south of Box Alder, on Highway 613. 
About 2 m of Emerson Phase glaciolacustrine silts and clays cap an 
organic-bearing unit of silt and clay with abundant molluscs and 
charcoal. This appears to be a small, isolated pond deposit which 
formed during the Moorhead low-water Phase. The charcoal has 
yielded a radiocarbon age of 10 100   180 years BP (WAT-1936) 
and falls within the age range for this well documented low-water 
phase.

ECONOMIC AND APPLIED QUATERNARY 
GEOLOGY

The field work to date has revealed two important factors with rele 
vance to mineral exploration. Firstly, it is the lower, locally-derived,

northeastern till sheet which is the prime sampling medium as op 
posed to the upper, western-derived till sheet which is found on the 
surface throughout much of the map area. Secondly, as thick de 
posits of Quaternary sediments conceal much of the underlying 
bedrock and the northeastern-derived till sheet, deep overburden 
drilling techniques, such as rotasonic or reverse circulation, are 
needed to intersect and sample this northeastern till over much of 
the area. Shallow sampling overburden exploration techniques can 
be used over most of the extreme northeastern corner of the map 
area where the northeastern-derived till is exposed on surface.

A buried aggregate deposit of glaciofluvial sediment, derived 
from a northeastern ice source, has been exploited in a large gravel 
operation at the west end of the town of Fort Frances. This deposit 
may be related to an ice-marginal position of the Labradorean ice 
mass. Up to 25 m of this stratified sediment has been extracted over 
the years. Although most of the coarse aggregate has been ex 
hausted from this deposit, dredging of certain areas nowflooded by 
the water table has yielded additional reserves. There is potential 
for further discoveries ot buried aggregate along ice-marginal 
trends. A constraining economic factor which must be considered 
in searching for and assessing buried aggregate is the thickness of 
the overburden which must be removed to gain access to reserves. 
Deposits of beach and nearshore sands and gravels are limited and 
add little to the aggregate resources of the area,

Deposits of calcareous sand and gravel situated within shallow 
channel depressions formed during the Moorhead low-water Phase 
of Lake Agassiz have been exploited as a source of marginal quality 
aggregate in the adjoining Rainy River map sheet to the west, how 
ever, they have not been investigated as an aggregate source 
where they occur in the Emo map area.

The peat resources of the area have been studied for the Ontar 
io Geological Survey by Northland Associates (1984). Small scale

peat plants producing horticultural grade peat products have been 
in operation within the Emo area but are dormant at present. These 
include an operation northeast of Emo which was operated by Arc 
tic Peat Moss Corp. Ltd. and another south of Crozier which was op 
erated by Polar Bear Peat Moss Products Registered. Renewed in 
terests in the peat resources of the area has raised hopes for the 
expansion of the local peat industry through production of peat for 
fuel as well as horticultural and forestry applications.
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Modern alluvium: fine sand, sill, clay and organics 

Swamp and organic deposits: peat and muck

Older alluvium: Gravelly to pebbly fine and medium 
sand

Beach, bar and nearshore deposits: sand and
grave!
9a mainly sand
9b mainly gravel

Glaciolacustrine coarse-grained deposits: fine to
very fine sand, minor silt and clay

Glaciolacustrine fine-grained deposits: silt and 
clay, minor sand

Glaciofluvial outwash: sand and gravel 
6a fine to medium sand 
6b sandy gravel and gravel

Glaciofluvial ice-contact stratified drift: sand, grav 
el and boulders
5a noncalcareous deposits originating from a Labra 

dorean ice source
5b calcareous deposits originating from a Keewatin 

ice source

Till: clast-poor silty clay to clayey silt !ill containing 
distally-derived rock types and high matrix carbonate
(Keewalin-derived}
4a subcompact to compact, massive silty clay to 

clayey silt till
4b substratified, gritty, pebbly, silt till with inter 

bedded glaciolacustrine silt and clay

Till: silty sand to sandy silt till containing local and 
semi-local rock types and low matrix carbonate (La- 
bradorean-derived)

Bedrock-drift complex: thin drift with numerous out 
crops
2a mainly lil! cover 
2b mainly stratified veneer

Bedrock with less than 1 m drift cover

Units were mopped af a depth of 1 m.
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Radiocarbon dares reported with a 2 sigma error.
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