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York Factory and the llayes River estuary, located on

the southwestern coastline of Hudson Bay, have an unique

heritage of early trade and e>çloratior:. In Lg57 this his-
toric fur trading post closed after two hundred and seventy-

five years of trading with the ïndians. A series of early
maps, dating from the 17th Cent,ury, when compared wíth con-

temporary surveys, indicate the distinct seaward progressi-on

and changes in the configuration of Beacon point.

An inter-disciplinary studies group comprising rep-
resent,atives from the fields of Botany, Geomorphotogy, History
and soil science visited the York Factory area during the L96g

and 1970 summer field seasons. The object.ive was the collec-
tion of botanical, geomorphological and ped.ological data

concerning the existing environmental patterns, and. the evol-
ution of the point of land. between the mouths of the Nerson

and Hayes Rivers. This data has subsequently been synÈhes-ì-sed

wíthin a geographical framework

The most conspicuous relief elements of 'b,he area are

the series of raised beach and inter-beach systems. There

occurs a generally consistent zonation of soils and veget.ation

from the present coast inland, reflecting the emergence of new

habitats and parent materials as the coastline of Hudson Bay

recedes searrrard. The occurrence and initiation of permafrost,
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following emergence' is cJ-osel1' related to the evolutionary

sequence of soíl, vegetation and topographic patterns.

Radiocarbon dating of beach materials indicate the rela-

tively recent emergence of the York Factory area in the

last 2,500 years.

The progression seaward of Beacon Point ís a fun-

ction of gtacial rebound on a regional scale along the

southwestern coastline of Hudson Bay, and of localised

channel and coastal aggradation processes operative near-

shore in the estua-rine environment. Present' rates of post-

glacial uplift are of the order of 4 feet per century.

The combined effects of the end.ogenetic and exogenetic

processes operative in the area have been the extension

bayward of Beacon Point at a contemporary rate of 18 20

feet per year. Initially (i.e. circa 2,000 B.P. ) this

rate was of the order of 70 75 feet per year.
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PREFACE

I went Ëo the q¡oods because I rnrished
to live deliberately, to f ront onl-y
the essential f acËs of l-if e, and see
íf I couLd not learn r^rhat it had to
teach, and not, when I come to die'
discover that I had not lived.

Henry DavÍd Thoreau
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fn the sumnrer of Lg68 I vj-sited York Factory in the

company of Dr. R.üI. Newbury, Deparlment of Ci.vil Engíneering,

The University of Manitol¡a. From Èhj.s admitteclly casual

contact. with Kiche-Vfuskakigun and its immediate hìnLerland

developed the York Factory project.

The di.stingu-i-shed Canadian geologists, Joseph Burr

Tyrrell and Robert. 8e11, were perhaps the first to necognise

the uniqueness of the York Factory area. This uniqueness is

twofold; firstly, in terms of the existing landscape patterns

and their evolution in Èhe s,¡barctic esLuarine environment;

secondly, in terms of Manit,oba's heritage of early tracle and

e:çloration.

The York Factory project was primarily concerned

with the collection in the field of data relating to various

aspects of the environment - botanical, geomorphologicai'

historícal and pedological. This was achieved. by the rvorking

together in the field of a group of staff and graduate

students from The Uni'¿ersÍty of Manitoba. This manuscript

represents the ultimate synthesis of their efforts and findings

within a geographícal framework of landscape description. A

large nunber of pecple throughout Manitoba were also involved

and participated j-n various ways. Consequently the logistics

of the project defy brief summary and in view of this wíde-

spread participation acknowledgement is made at the outset to

aII who contributed to the success of the project.
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The success of the project reflects in part the

financial support provided by the National Research Council

of Canada to Dr. R"hI. Newbury for northern research and to

myself in the form of a Graduate Scholarship. Financial

assistance from the Geological Survey of Canada, the National

Advisory Committee on Geographical Research and from the

University of Manitoba through the Committee of Northern

Studies, the Alumni Association and the Department of

Engineering is respectfully acknowledged.

, I wish to e:çress thanks on behalf of the entire
field crew to those who participated in the project by lending

equipment essent.ial for northern field operations, in partic-

u1arIv1r.ç{.DanyIuk,Director,ParksBranch,Departmentof

TourismandReòreaLion,ürinnipegwhokind'1yauthorísedthe

use of various equipment at the York Factory site. The

co-operation displayed by the National and Historic Parks

Branch, Department of Ind.ian Affairs and National Development,

both on the site and in regard to access to and from the area

is respectfully acknowledged. The assist.ance of Miss S. Smith

Librarian, Hudson Bay Company, Winnipeg who made available

for consultation various early maps and plans of the York

Factory site, is also acknowledged.

My thanks are also extended to Dr. R.J.E. Brown,

Northern Research, Geotechnical Section, N.R.C.C., and to

the examining committee, Ðr. R.Ì^I. Newbury (Civil Engineering),

.
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their constructive evalua-'
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ible by the work and comradeship of the field personnel

involved. Special thanks are formally extended to those

individuals who provided immeasurable assistance in the
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uate student from the Department of History who played the
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activities. Special thanks are extended to Mr. Oleson in

regard to the compilation of background historical informa-

tion throughout the duration of t'he project.

The interest and encouragement expressed by
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research program is gratefully appreciated.
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To
Conmun ion
A various

INTRODUCTION

him who in the love of nature holds
rr¡íËh her visible f orms, she speaks
language;

trüi11ían Cullen BryanE L794-L878



The york Factory area provides an unique location
for geomorphological and rer-ated investigations. rn an area

of approximately eighty square miles a variety of subarctic
processes are operative within the regiona_l framework of
crustal rebound

on Beacon point a series'of beach ridges and inter-
beach zones are indicative of recent emergence and coastal
aggradation. soil, vegetation and permafrost patterns arso
indicate former and continued emergence of new habitats from

Hucson' Bay. The positive re]ationship between the above

patterns and the topographic elements expedites inrzestiga-
tions of the evolution of the york Factory area.

The area is of recent evolution; its emergence

from Hudson Bay occurring in the last 2,500 years. The pro-
gression seaward of Beacon point, the tract of land between

the mouths ,of the Nelson and Hayes Rivers ì s a function of
' (i) the interaction of local exogenet.ic

processes operative in the estuaries
and along the southwester¡r coastline
of Hudson Bay, v¡hich are superimposed
upon

(ii) regional endoqenetic processes opera:tive in the earth's crust in resþonse
to the glacial overloading of the
Hudson Bay region during the pleistocene
epoch

The relatively recent emergence of the area implies that con-
temporary processes have played a major role in the seaward

progression of Beacon point.

r.f.



The geometry or boundary conditions of an environ-
ment largely predetermine the nature and thre operation of
local exogenetic processes. The lower reaches of the Nelson

and Hayes Rivers and i:he southwestern coastliire of Hudson

Bay constitute the. present boundary conditions of the york

Factory area, providing a peninsular framework within which

sed.imentation occurs. Boundary conditions and the environ-

mental geometry change with time. The energy, materials
(deposits) and the biologic elements ivithin the bound^aries

also change. Although the present analysis of landscape is
confined to the Last 2,500 years, the observed environmental

patterns are not independent of the pre-emergence boundary

conditions in the hinterland of the york Factory area.

During and following the deglaciation of northern Manitoba,

postglacial draj.nage patterns were developed which now con-

stitute the framework for recent sedimentation along Lhis

particular section of the southwestern coastline of Hudson

Bay.

A simple model within whicir to investigate the

recent evolution of the York Factory area is presented. in
Figure r.1. The model is essentiarly similar to the Davisian

concept of landscape evolution. Although certain components

in the model (e.g. postgracial uplift, rates of erosion of
river banks etc. r) may be assessed quantitatively, the

r'-j



model is regard.ed primarily as a framework of analysis,
within which to systemat.ise the collection and reporting
of field observations. The boundary conditions and environ-

mental patterns are presented in Chapter II and Appendix A.

The processes operative within the boundary cond.itions are

reviewed in Chapters III and IV. The operation of tí¡ne in
the rñode1 is expressed in Lerms of the evolutionary seguence

of landscape patterns which have developed in the york

Factory area during the last 2,500 years (Chapter V).

, The York Factory area has a unique heritage of
early trade and exploration. Since the 17th Century a series

of fur posts was built in the vicinity. Charts and sLlrveys

of the Nelson and Hayes estuaries, together with the dis-
patches, journals and records compiled during the continual
occupance of the area from 1682 L957, provide historical
evidence of the seaward progression and changing configuraticn
of Beacon Point in the last few hundred years. Since

historical records of changes in the environment are of value

to the geomorphologist in the study of contemporary landscape

evolution, Chapter I has been devoted to a review of the

history of the York Factory area duringr the period 161f-1957.
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CHAPTER I

AN HISTORICAL INTRODUCTION

TO THE YORK FACTOR'/ AREA

Rivers nust have been t.he guides which
conducted the f ootsteps of Èhe f irsL travel-1-ers 

"They are Èhe constant 1ure, when they flow by
our doors, to distant enterprise and adventure,
and, by a natural impulse, the dwell-ers on their
banks will at length accompany Ëheir currents to
the lowlands of the g1obe, or explore at their
natural invitaÈÍon the interior of continents.

Henry David Thoreau L849



the 'Geography
Behind Hlstory"

By the 17th Century" the Canadian Shield

was recognized by European entrepreneurs as one of

the worldrs richest habitats of fur-bearing animals.

The immediate problem facing the early fur traders

was the inaccessible nature of the hinterland of

Hudson Bay. Tn the 17th Century overland trading

in furs by way of the Moose, Ottawa and St. Lawrence

Rivers was developed by French Canadians" This

route horvevèr, did not lend itself to the rapj-d

transfer of bulk shipmenis of.furs and trade goods.

The need for a more direct contac! with transatlantic
shipping was soon realised,

Hudson Bay líke a giant horseshoe pene-

trates the Canadian Shiel<l. Extending south from

63on to 52oN this inland sea provides an initial
means of access into the heartland of Canada. The.

nodality cf the Balz is accentuated further by íts

radial river systems. Until the coming of the

railroads in the 1860's, access to the Precambrian

Shield and. the Prairies was by water, either from

the East by way of the St. Lawrence and the Great

Lakes t or from the North inland along the rivers 
,

flowing into liudson Bay. By virtue of its central
position, its southerly penetration of the continent,

and its network of radial drainage across and from

the Shield, Hud.son Bay has played a major role in



the historical evolution of Western Canada. In

many ways "the Prairie Prov.i-nces are the children
of the Bay, as assuredly as Cent.ral Canada is the

offspring of the St. Lawrence". l l

Certain geographical factors gave York

Factory an initial advantage as a collection and

distribution centre for trade good.s and furs. Not

only is the Canadian Shield narrowest in Èhe hinter-
land of York Factory, but also two navigable rivers,
the Nelson ancl the Hayes, here enter Hudson Bay.

The Nelson River Basin (Figure f.1) extends west

to the foothil.ls of the Rocky Mountains, east to
withín a score of miles of Lake Superior, and south

to the drainage divide between the Red River and

the Mississippi-Missouri system. From york Factory

it was possible to Lravel by canoe virtually the

length and breadth of Canada. Thus it seems

entirely logical that York Factory, with its estua-

rine location at the focal point of an extensive

North American neLwork of inland waterways, and.

accessible by the sea route through Hudson Strait,
should become est.ablished as the chief trading post

and warehousing depot of the Canadian fur trade.

I Neatby, L.H., History of Hudson Bay, In Science,
History and Hudson Bay , ed " c. S . eeatil-J7ófÇ-
Chapter 2, p. 69, Queen's printer, Ottawa, L968.



This unique location accounts in large part for
the emergence of the York Factory area as the fur
trade headquarters of the Hudson Bay Company.

1.1 EARLY EXPLORATÏON 16 I2-L684

The first European to visit the Nelson

estuary by way of the sea route through Hudson

Strait was Thomas Button. fn L6L2 he sailed. from

Bngland wiLh two ships, the "Resolution" and the

rhonas but¡o. "I)iscovery" to search f or Henry Hudson, whose
161-2 I Lg

voyage of 1610-11 had ended in tragedy, when his

mutinous crew cast him adrif,t on the Bay. Button's

expedition was trapped by the freeze-up of Hudson

Bay. He was forced. to winter'at Heart Creek.on

the north bank of Nelson River (Figure 1.2) " Uis

sailing master, Francis Nelson did not survive the

winter and in honour of him the river received its
present name. The "Resolutj.on" was damaged

beyond repair by the winter ice, the "Discovery"

returned safely to England in 1613.

In 1631 Captain Luke Foxe with his ship

the "Char1es" arrived at Ne1son River. He

located Buttonrs wintering site and claimed the
Luke Fore

1631 land which Button hacl named "Ne\,rr Wa1es" for the

British Crown.
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Two men, Medart Chouart, Sieur des

Groseilliers and his brother-in-law, Pierre Esprit

Radisson, províded the initial idea and most of

the know-how, without which there might never have

been an English Company trading into Hudson Bay.

As MacKay (1966) remarks, it matters little why

these two Frenchmen alternated allegiance between

France ancl Eng1and, rnore important ís the fact

that from their services to both countries origin-

ated the "Adventurers of England Trading into

Hudson's Bay". Raoisson and Groseilliers were

also the filst to demonstrate the practicability

and the.. superiority of the sea route by r.,'ay of

Hudson' s Strait to lrlew France and to Europe. When

tþ.y failed to gain support from the French,

Radisson and Groseillíers established connections

with the Eng1ish. ïn 1665 they went to London to

meet with interested investors. Three years later,

in June 1668, the "Eag1et" with Captain Stannard

and Radisson, and the "Nonsuch" with Captain

Zachariah Gil1am and Groseilliers sailed from

Engr1and. This was the first truly commercial

voyage to Hudson Bay. Previous expeditions were

concerned primarily with the findings of the North

lrlest Passage, in order to trad.e into the Pacif ic

Radlsson aûd

Cro6e tI rr c.rË
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Ocean. The "Eaglet" .tntras forced to turn back.

By late September the "Nonsuch" reached James

Bay where Groseilliers corrstrucÈed Fort Charl-es

on Rupertrs River (Figure 1.3).In May J-669

Captain Stannard and Radisson in the "lVívenhoe"

set out for Hudson Bay, they visited Nelson River.

ïn Autumn both the "Wivenhoe" and the "Nonsuch"

which had wintered at Fort Charles, returned to

England with impressive cargoes of beaver pelts

which they had acquired in trade for trinkets and

various tools. Their ccmmercial success led to

the consolidation of the Hudson's Bay Company.

On the 2nd lviay, L670, Charles IT signed the Charter

whích gave sweeping territorial and trading

pri-vileges to the "Company of Adventurers of

England Trading into Hudsonrs Bay".

In l-.670 the "Prince Rupert" and the

"lrlivenhoe" sailed for Hudson Bay, the latter

ship with Bayly, the fírst resident Governor of

the newly formed Company on the Bay, proceeded

to Nelson River. Bayly planted the Kingrs Arms

and renamecl Buttont s "New Vüales", Rupertr s Land.

Both creh/s wintered at Fort Charles. Radisson

took advantage of the winter stopover to explore

the west coast of the Bay. In July L67L, both

ships set out for England with their cargoes of
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furs. fn the following year tl:e Company dis-

patched three ships for trade on the Bay. On

arrival at Fort Charles the English found that

a French force had been there and claimed the

Fort for the French Crown. The expedition in

fact had been a reconnaissance of James Bay by

Father Albanel and Sieur de Saint Simon, commis-

sioned by the Governor of New France. The

English constructed. a new for.t at Moose River

(Figure 1.3) wintered at Fort. Charles and returned

in October 1673 to London.

Father Albanel returned to James Bay in

1674. His objective v,:as to encourage the expat-

riots, Radisson and Groseilliers to return to the

services of France. Governor Bay1y reacted by

making prisoners of the three Frenchmen. In J675

thelz were sent to England to be reprimanded.

Father Albanel was eventually successful in his

mission. Both Radisson and Groseilliers became

increasingly disillusioned with English society.

By nature of their birth and religion they hrere

barred from holding positions of authority. ïn

L675r orl promise that their debts v¡ould be paid

by Co1bert, the King's Minister, they returned to

France. There being no immed.iate use for their
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services as fur tradel:s, Radisson went to the West

ïndies with the French Navy, and Groseilliers v¡ent

into semi-retirement at his home, Trois Rivieres,

Quebec

In 1680 Governor Bayly was replaced by

John Nixon. This entailed also a change of Com-

pany policy. Prior Lo 1680 trade was concentrated

in the James Bly area, now it was planned to move

to the west of the Bay, and particularly to the

Nelson and Halzes estuaries.

Radisson and Groseilliers, now in the

service of the French Crown, arrived at the

mouths of the Nelson and liayes Rivers i-n August

of l-682. They had sailed from the St. Lawrence

in two ships, the "SL" Pierre" and the "Ste

Anrle", belongíng to the newly formed "Compagníe

de ta Baie drHud.son", organisect by a wealthy

New France merchantn Charles Aubert. de la Chesnay.

On arrival at Hayes River they established a fur
post some fifteen miles upstream on the south bank,

near Fishing Is1and (Figure I.Z). Unknown to the

French Canadians an expedition from New Bngland

(Boston) in the "Bachelor's Delight", captained

by Ben Gillam, the son of Zachariah Gi1lam, and

commissioned by Èhe Governor of Massachusetts, had
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already arived at Nelson River. These were free-

traders, intent. on poaching the Company fur reserve.

The New Englanders proceeded twenty-six miles up-

stream and built a fort on Gillam Island2 (Figure

1.2).On the l8th September, almosL a month after

the arrival of the French Canadians and the New

Englanders, the Hudson's Balz Company ship, the

"Prince Rupert" with Ca.ptain Zachariah Gillam

and.'Governor Bridgar sailed into Lhe ltrelson estuary"

Their object-i-ve was to establish a permanent,fort.

They proceeded to construct a post on the north

bank of Nelson River, below Flamborough Heao.

)- Tyrrell located the site of Gillam's Foi:t,
when he visited the area during the Hudsoi:
Bay Explori-ng Expedi.tion of L9L2. Tyrrell
rlescribes the site and remai.ns as follows:
"It was situated on a terrace, now thickly
wooded, tweniy-four feet above the level of
the water, and could be approached wíth a
small ship through a channel west of Seal
Island. Much of the site had been washed
away in the two hundred anci thirty years
since Gillarn had built the little fort,
but parts of two sites of the. stockade
could be recognized by the butts of spruce
stakes still standing in the ground, though
much decayed. They \^/ere about twelve inches
long, had been sharpened by an axe at their
Iower ends, and were charred at the tops
where they had been burned off. In a thick
layer of clay beside a heap of stones,
probably representing an old chimney, the
stem of a clay tobacco pipe, and an oil
iron nail made by a blacksmith, were also
found.. tt
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Ghouart I e. Fort
Rafnbos Island

Bridgar's wintering place appears on Thornton's

Map of Port Nelsono 1685 (Figure 1.4).The French

Canadians, the New Engl-anders, and the English

wintered at their respective posts. By February

1683 Radisson had seized Gillam's fort and in

June Bridgar and his men were taken prisoner.

Their forts were destroyed, and Radisson proceeded

to Quebec with his prisoners on board the

"Bachelor's Delight", since.both the French

vessels \Árere severely damaged in tLre Spring break-

up of Hayes River" His nephew, Jean Baptiste

Chouart was left in command of the area. Not J-ong

after RadiFson's departure, John Abraham arrived

in the "George" with fresh supplies for the

Cornpany men at Ne1son River. Finding Bridgar's

fort destroyed, he constructed a new fort on the

south sirle of Nelson RÍver at lValker' s Point

(Fígure 1.4). Frequent hostile conbact between the

French and. the English during the winter of 1683/84

forced Chouart to go further upstream on the Hayes.

The exact position of the relocated French post

is not known, but it is probable that it was on

Rainbow Island (Figure 1.2) since the location is
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known to the Indians as Pakov¡emistikusha llenistik

or Frenchman's lsland.. 3

fn 1694 R-adisson returned to the emplolz

of the Hudson Bay Company. r-n May he sailed from

England in the "Happy Return" to recover the

area from his nephew. Chouart and his men, having

suffereo from the rigours of winter, and having

been harried by unfriendiy Indians and the English'

reaäily surrendered" Radisson returnecl to England

with a cargio of some 2C'000 beaver pelts, L2,000

havíng been given up by the French. John Abraham

rema.ined on the'Bay and proceeded to build a

substantial fort on the north west bank of the

Hayes" This fort, later named York Fort, ín honour

of the Company's Governor, the Duke of York

(later Janres II) is also depicted on Thornton's

Map (1685). Located one half mile downstream

from the preserrt York Factory site, this fort is

subsequently referred to as York Factory I.

?¿ Tyrrell, J.8.,
of Nelson and
Trans., ser.

l-916, Notes on the Geology
Soc. Can.Hayes Rivers; Roy.

3, vol. 10, Sec. 4l
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L.2 ANGLO-FRENCH RT\,?ALRY ON THE BAY'1684-1713

Shcrtly after Radissorr had,sailed for

England in 1684, Sieur de Ia Martiniere arrived

at Hayes River. The French were surprised to

find the English in command,of the arear ês news

had not reached New France of the events that

summer. Mart.iniere attacked York Fort,, but find-

ing the English well prepared and resol-ute, he

negotiated a truce. Martiniere selected a winter-
'ittg site on Èhe east side of a small creek, nov/

known a.s French Creek4 about a mile from its

mouth" (Figure 1.2).The French site "consisLed

of Lhree houses and a fort laid out by M"

lrAll-emande, made of logs and defended by two

bastions at a salient angile" .5 The English

French Creek is known by a variety of names.
La Potherie referred to it as the Matsisipi
Rj.ver, and also as La Garousse [Cartridge]
or Canadian River. (Letters of La Potherj-e,
p. 259 ín Documents Relating to the Early
History of Hudson Bay (ed.¡ J.B. Tyrre1l,
Champlain Society Pub. No. 18, 1931. Tyrrell
(1931 p.56) states that. "The Crêe name
given me for it, was Notawatowi Sipi, meaning
Fetching River" "

Journal of Father Silvy, p. 57 in Documents
Relating to the garly History offiE,
(ed.¡ J.B. Tyrrell, Champlain Society Pub.
No. 18, 1931.
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destroyed. Jean Chouartrs fort on Rainbow Tsland

during the winter of 1684/85 " Martiniere rebuilt
and temporarily occupied the P.ainbow Tsland fort
in the spring. AccorC-ing to La Potherie, Rainbow

Island "was a natural fortress, accessible only

in one small spot., where one without trcuble could

prevent the landing of canoes, anrJ. it. has an

impossible marsh all around j.t".6 th" French

later abandoned Rainbow Is1and and moved to a

site near Radisson's 1682 post, opposite Fishing

Island. After trading with tlre Tnd'i ans, Ivlartiniere

left for Quebec at the end of the sunÌner, destroy-

ing their forts before departing. On his way out

of Huclson Bay' Martiníere captured the Hudson's

Bay Company ship, the "Perpetuana Merchant",

seizing the cargo of beaver pelts as a reprisal
for the furs Radisson had confiscated from Jean

Chouart in 1684

Relations betwe.en France and England now

deteriorated rapid.ly. The Governor of New France,

the Marquis de Denonville, authorised an overland

6 L"tt.ru of La Potherie, p. 243 in Documents
Relating to the narly tlistory offiã-Eãï,
(ed. ) J.B. Tyrrell, Champlain Society Pub.
No. 18, 193I.
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attack on the Comparry posts in Hudson Bay" Ïn

March 1686 r on€ hundred men and thirty*five

canoçs j_eft Montreal. They r,rrere led by chevalier

de Troyes, and. \,rith startling ease and rapidity

the French seized Moose, Albany and Rupert forts,

leaving York and a small post at Severn the only

English footholds on the Bay. Troyes returned

to Qr-rebec with his spoils leaving a young of ficer,
'Le Moyne' d'Iberville j-n command of James Bay.

The British were una\,vare of their losses while

negotiat.ing a treaty of neutrality with

in L6B6/87. They found. that they had blinoly

surrendered Moose:; A1bany and' Charles (Rupert)

forts to the French, promising not to use force

!o reclairn them. Unsatisfied with di-plornatic

methods, Lord Churchill, the new Governor of the

iHudson's Bay Company, dispatched in 1688, two

" armed vessels, the "Churchill!' and the "Yongfe"

under the command of Captain Marsh, to rectífy

the situation on the Bay. Marsh failed Lo expel

il'Iberville from James Bay- Meanwhile in England,

Vüilliam cf orange had ascended the throne,

James II being exiled to France. The new monarch

vrTas unsympathetic Lo the French, and. oPen war was

declared. In 1689 the man-of-war "Hampshire"
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along !'¡ith the Company ship, "North Welt Fox"

v/ere sent to recapture Fort, Albany. D'Iberville

seized both ships, burnt the "North West Fox"

and sailed for Quebec in the "Hampshire" with

a cargo of furs.

In 1690 d'ïberville returned to Hudson

Bay. Realisj-ng now that the battle for the fur

traCe wc¡u1d be won by sea power, he brought a

small fleet of three ships, the "SLe. Anne",

the "St. Francois" and the "Armes de Ia Compagnie".

The French attacked York Factorlr, but found it

11 guarded by a thirty-sJ.x gun ship. Failíng

to take York, d'Iberville proceeded to Janres Bay{

wi.ntered at A] bany and returned to France in

" 1691 where he petitioned for a stronger nar¡al

force to drive the English from the Bay.

: In 1692 James Knight was selected. by the

Hud.son's Bay Company to head the strongest

expedition yet sent to the Bay. Twenty thousa-nd

pounds \^/ere spent outfitting four ships with tv¡o

hundred and thirteen men, eighty-two guns, and

supplies for twenty months. In August L692
Jenes Knlght
Re'¿rns cln."or Knight arrived at York FaCtory with the "Dering" ,
of Janea Day

posrs the "Royal Hudsonts Bay", the ttPerry" and the
L6s2 ts3

"Prosperous". The "Dering" unloaded her trade
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goods, took on the furs collected at York' and

returneC to Eng1and" Knight and the other three

ships moved south to James Ba " In 1693 they

ro'rted the winter-weakened French from the Bottom

of the Bay.

In 1694 d'Ibervi1le, havi-ng secured naval

supoort in France, arrived in Septernber at FIayes

Ri.ver, with two dhips, the "Poli" and the

"Salamanrlre". Before the seige cjf york Factory

began, Èhe ships r^lere put in wint'er guarters '
since it was now too late in the season to return

to Europe. The "PoIi" \das wintered in the

Nelscn and the "Sa1amand.re" ín the Hayes River,

half a league upstream of Yo::k Fort, where a
.7large point juts into the river forming a ccve.'

On October l4thn Ste. Therese's Day, the Garrison

at York Factory surrendered after heavy bombard-

ment from French cannon. D'Tberville wintered

at the fort with his prisoners. York, Fort was

-|/ Douglas, R. and Vtallace, J.N- Twenty Years of
York Factorv, 1694-77L4; Jeremie's Account of

6

ove referred to was in the
1ee of Mile B1uff, which is marked on Robson's
Map of L745. The cove was located one and a
fraff miles upstream of York Fort on the north
bank of the Halzes River, that is one mile above
the present site of York Factory (Figure L.2).
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renamed Fort Bourbon, and Haye.s River, Riviere

Sainte Therese. In September d'Iberville returned

to France, leaving a garrison of sixty-seven men

at Fort Bourbon. Jeremie, who accompanied the

d'Iberville expedition describes York Fort as it

appeared in 1694.

The fort had four bastíons, forming
a square of thirËy feet, in which was a
large warehouse of two stor.ies. the
trading store was in one of these basËions,
another served as a supply store, and the
o Eher tr,Io r¡rere used as, guard houses to
hold the garrison. The whole hras built
of r¿ood. In line ¡sith the f írst palisade
rüere tr^Io other bastions ' 'in one of which
the of f icers r¡Iere lodged, the other
serving as a kiËchen and forge for the
garríson. BeEr^reen these t\"7o bastions
rras a kínd of half moon space in which
ürere eight cannon, Ëhrowíng an eight pound
ba11, which., commanded Èhe river sÍde.
Below thís half moon space riras a platform,
at Ëhe leve1 of the ürater, which held six
pieces of heavy cannon. No cannon l^las
rnounted on the side of Ëhe wood; [Meaning
the rear of Ëhe forË] all the cannon and
svrivel guns \¡¡ere on the basÈions. There
r^rere altogether in the fort, which had
only thTo palisades of upright 1ogs, thirty
Ëkro cannon and fourËeen swivel guns. There
úrere f if Ëy three men in the f ort.8

In reply to the French victory of L694

t-he British Navy dispatched tÌ^ro men-of-war, the

"Bonadventure" and the "Seaforth" along with

Doug1as, R. and Wallace' J.N. Twenty Years of
York Factory, L694-I7I4i Jeremie's Account of
Hüãson .Stráit and Bay, Thorburn & Abbott , L926 ,õmt^¡--ß-.
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three Conrpany ships to Hayes River. Arriving at

York Factory in August 1696, the sixty-seven French

surrendered in the face of this display of naval

force. Captain Atlen, the fleet commander took the

French prisoner, seized their fur pelts and returned

to Englan<l, leaving the British temporarily in

command of Hudson Bay.

In L69'7 the French made their most deter-

míned effort to clear the British from the Bay. A

French squadron of four ships left France in April.

D'Iberr¡i11e1 joined them in Newfoundland, taking

command of Èhe "Pelican". In Hudson's Strait

d'Iberville's ship got separated from the rest of

the squadron. He proceeded across the Bay to the

mouth of Hayes River. h'l:ile waiting for the

arrival of the other French ships, three English

men-of-war arrived, These rnrere the "Hampshirel'

(52 guns), the "Dering" (30 guns) and the

"Hud.son's Bay" (,32 guns). DoIberville in the

"Pelican" sailed out to engage them, the "Hudson's

Bay" immediately surrendered. The "Hampshire"

with tv¡o hundred and ninety men on board was sunk,

eitherr âs clai:ned by the French, by a broadside

from the "Pelican", or more likeI1r as a result of

trying to turn about in the gale that was blowing"
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The "Dering" managed to escape under,'cover of

darkness \{hen pursued by the' "Pelican"; Both t'he

t'Hudsonts Bay" and the "Pe1ican" were wrecked'

and sr+ept aground in the heavy gale that raged

during and after the sea baLtle (Figure f'2) 'When

the remainder of the French squadron arrived at

Hayes River, d'Iberville set about retaking York

Factory.:i. where the survivors of the "FIudson'S Ba.y"

and the crew of the, "Dering" v¡hich had managed

to evade the French and slip back into Hayes River,

had co^ngregated' On September lltho aided b¡" a

thick f.og t the French inst-a}led their cannon and

a¡ti.llary onshore. After two days of heavy bombard-

ment with mortars, the British surrendered. Terms

were agreed upon, Governor Bayly had to rel-inquish

the furs and the armaments at the forto the "Dering"

was allowed to retr:rn to England with the refugees.

D'ïberviJ-le departed on september 24Lh, Ieaving his

brother in command of the. f,ortrrnow renamed again

Fort Bourbon

In 1700 the French constructed' a second

fort, with a large store, to serve as a retreat in

case of an English attack to retake Fort Bourbon"
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ForÈ pherfpeaux FOrt Phelipeaux was located two leagures (six
17 00

mj-les) upstream from Fort Bourbonr oo the south-

east bank of the Hayes River (Figure 1'2) ' fn

:-7:.:2 a party of French while hunting carí.bou were

assacred by Indians. One wounded survivor

managed to escape and warrred Jeremie, the GovernoÏ

of Fort Bourbo¡r, of the hostility of the Indians.

Jeremire decided to abandon Fort Phelipeaux, since

the total French popuration \^7as now re<luced to

. nine men. Shortly after the French retired to

Fort Bo-urbon, the Indians plundered and burnù

PheliPeaux.

From L697 until L7I3, the Hudscnrs Bay

. , . Company retained only one fur post on tire Bay '
this being at Albany. York Factory, now renamed

Fort Bourbon remained in the control 0f the French

until July I7L4, when James Knight arrived to

accept the French surrender and. reclaim the post

for the British, bY the terms of the Treaty of

Utrecht (1713).
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York Factory II

Joseph Robson

1744147

1.3 YORK FACTORY TT L7T4_T792

!{hen Knight. repossessed Fort. Bourbon, he

found the buildings in extremely bad repair. In

1715 the spring break-up of the Hayes River wgs

accompanied. by severe floooing. The buildings

weïe innundated to a depth of twenty feet. Knight

was forced {:o rebr:iId the fort. In L7L8 stone

bastions were added. Kni'ght's fort is subsequently

referred to as York Factory TI"

Joseph Robson came to York Factory in

L744. An engineer by profession, he had formerly

been in charge cf the building operations at Fort

Prince of Vüa1es, near present day Churchill.

Robson surveyed the York Factory,area (Figure 1.5).

Until the work of the Geologicai Survey of Canada

at the end of the 19th Century, his map remained

virtually the only sc'urce of geographical inforna-

tion on the Nelson and Hayes estuaries.9 o., Robson's

mâpr Beacon Point is represented as an island,
(an error common in'ear1y cartographic works),

separated from the "mainland" by the Penny-cut-awa1z.

Robson's Map (Circa 1744) was used for example
in C. N. Bellt s report, i'Our Northern Waters ;
A Report Presented to the Winnipeg .Board of
Trade Regarding The Hudson's Bay and Straits."
Winnipeg (1884).
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York Faccory iI

Early navigators supposed.the Hayes to b¡e a

branch of Ne1son River.

refers to "York Port r orr

Arthur Dobbs (L7 44 , p.L4)

the southern branch of

the Nelson River".

Robson gives us a detailed description

of York Factory II, together with plans of the fort

and environs (Figure I.6).
, York Fort sËands above hígh-water-
mark, about eíghty yards from Hayests-
river, and four miles from the sea. It
ís builË r^ríËh logs of r¿híte fir eight or
nine inches:pquare, which are laid one
upon another....the timber both of the
foundaËion, and the superstructure rots
so fast, that in ËvrenËy-five or thirty
yeaîs the whole fort must be rebuilt with
fresh timber. . .

It has four basËíons, but not fit fot
cannon: the distance beËr¿een the sa1íent
angle of each bastion is ninety feet. On
each curtaín there are Ëhree pateraroes,
or sr¿íve1-guns, and loop-ho1-es f or small
arms : it is al so surrounded by tero roÌ^rs
of pa1-lisades , some three j-nches thick,
and the largest seven irrches; but Ëhere
is no díËch. The magazine is in Ëhe T,rest
bastíon; its r¿al1 is of the same thick-
ness as the fcrË-wa11, iËs floor ís raise.d
two feet and a half or 'Ëhree feet above
the 1evel of Ëhe forË, and its sides are
lined with slit-dea1 plaistered. Upon the
banks of the ríver are planted Ëwo batÈer-
ies from t.welve to sÍx pounders, one of
four guns, Ëhe other of ten.10

IO An Accou.nt of Si:< Years Residence in Hudsonrs-
Eay,-qfoq f%î
By Joseph Robson, Late Surveyor and Supervisor
of the Buildings to the Hudson's-bay Company.
London 1752, p. 30.
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J.B. Tyrrell,

Exploring Expedition of

survey of York FactorY

of ::ecession of the northern bank of Hayes River.

He writes:
Fortunatelyr w€ have a survey of this

site made by Joseph Robson in L745, whích
shows a 1ítt1e stream wiËh four bends
withín or close to the sËockades of Ëhe
Fort. These bends of the sËream provide
a.rr excellenË measure for determiníng the
former position of thís Fort and of the
shorelíne in front of iË. Two of the
bends have ,already dísappeared, havíng
been washed a!'/ay by the stream, Ëhe other
two being quite recognizabLe by a compär-
ison of the old plan and the one made at
the present t.ime. These two pians show
distinctly thaË the bank has been cuË
back a distance of 168 feet since Robsonts
pian l¡tas made one hundred and sixty-seven
years ago: or a recession of Pfactically
one foot a year ín that time.11

In AugusL L746 the "Dobbs Galley" cap-

tained by William Moore and the "California"

conmand.ed by Captain Francis Smith arrived at

York Factory. This exped.ition in search of the

North Vlest Passage, was commissioned by Arthur

Dobbs, a \¡Iealthy ïrish g:entleman, keenly inter-

ested in acquiring trading privileges on Hudson

Bay. The creï¡s wintered in 1og tents at Ten

11 Tyrrell, J.B. 1913' "Hudson Bay Exploring
Eipedition LgL2", 22nd Annual Report, Ontario
Bureau of Mines, Part I, P. L84-

during the Hudson BaY

LgI2r nade use of Robsonl

II, 'co estimate the rate
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lronrasue r¡o'". Shilling Creek (Figure 1"2) :
L746147

constructed for the caPtains

Montague House was

and officers, since

James Isham, the Chief Factor at York Factory was

antagonistic towards Arthur Dobbs r ol account of

the latter's attacks on the Hudson Bay Company's

monopoly on Hud.son Bay. Dobbs did not accompany

the expedition, Henry Ellis his agent however

records the location. ancl the building of the

expeditionrs winter quarters near Ten Shil-ling

Creek (Figure I.7) -

...being certaÍn there was no Poss-
ibility of livíng aboard the ShÍp for
Col-d, irlheref or.e some of the People u?ere
employed in cutËing Fíre-wood, others Ín
buí1ding Log Tents. This is a Contrivance
borrowed I suppose, f rom the Natives; ar:'d

ours rrere rnade of Trees hewn and cuË, about
Fifteen FeeË long, raised close ËogeËher'
thei.r Ends lying one against another aE

Ëhe Top, but extending at the Bottom, ín
the Form of the Roof of a Country liouse '
Between these Logs the vacancíes l,rere
stuffed with Moss, and that being plaistered
over with CLay, made a \ilarü llutt; Èhe Door
'[ras low and sma11, a Fíre-p1ace in the
mid<i1e, and a IIole over ÍË, to leE ouË i:he
smoke.

But the grand Business, and what
engrossed most of our AËtention ' \^las the
buílding a House for the Captain and
0fficers to dwel1 in. The Situatíon rre
chose for iË, hras equally pleasant and
convenient; iË \¡7as on an Emínence surrouil-
ded r¿ith Trees; the main River Hayes ú/as

half a Mile distant to the North I^IesË;
the Creek where our Ship lay, near the
sane Distance; on the South tr'Iest r¡Ie had
a handsome bason of ülater, caLled the



30

Beaver Creek, about 150 Yards dist.ant in
Front, which looked like a grand Cana1,
in prospect; and thick and tall lloods
prgËected us frcm the North and North-
East tr{índs " The Situation chosen, I
drew a Plan of our intended Mansion,
rqhich the Captains approved of . The
House according to Ëhis Plan, r¡ras Ëa be
tÌ^renty-eight Feet long, and eighteen Feet
broad; to hawe tÌdo Stories, the lower
one to be sÍx, and thq upper seven Feet
high; the Captain and some of the prin-
cipal Of f ícers r¡rere to 1Íve above, and
the Remainder be1ow.... The Door was
to be ín the rniddle of Ehe Front, f ive
Feet hígh, and three broad, with four
windows above Stairs, one in each Cap-
tainrs Room, and one at each end, to
enlighten the Passage and the 0fficers
Cabins. The Rídge of the Roof \¡¡as to be
but a Foot higher Ëhan the Síde-üla11s,
in order t o 1et the InIet draín o f f , and Ëo
keep the House Èhe rrarmer by bej-ng close
and low. The Stove was Ëo be placed in
Ëhe Center, that every Body rnight partake
equally of ítrs Heat

These Matters being thus adjusted,
al-1 Hands vrere set to l,lork: Trees cut
dovrn and hewed , Planks s arued , the I^Ial- I s
begun, by placing one 1-arge Log upon
another rn¡ith Moss between, and nailinB
thern down. In a tr{ord the House !ìras
raÍsed, covered and almost finished by
the lst of November....

It hras chrístened (in the Sea-way)
MONTAGUE-HOUSE, in Honour of that worÈhy
Nobleman, and generous PaËron of all
useful Undertakings, his Grace Ëhe DUKE
of MONTAGUE; who, from his considering
this Expedition ín thaË Light, lvas one
of our Subscribers. l2

A Voy_age to Hudsonrs _Pay by thg _Dobbs Gal1ey_
and California In the Years 1746 and 1747,

int
Corporation, 1967 pp L54-57).

!2
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Role of
iorl FactorY
Changes fron
lra<ìlng Post

to liarehousiog
Depo t

In June i747 the "Dobbs Galley" and

the "California" left York Factory to search for

the North West Passage. The expedition v¡as un-

successful- and returned to.Errgland in October-

The faílure prompted Arthur Dobbs to .pet.ition the

English Parliament for trading privileges in Hudson

Bay. He also laid several charges against Lhe

Hudson Balz Company regarding their methods of oper-

ation, and treatment of personnel.

, During.the latter half of the 18th

Century York Factory served as the starting point

of numerous'expeditions to the interior of the

North American continent. Expansion westward as

far as the Rocky Mountains by French-Canadian

traders was b1z now coÍlmon place, and was hurting

the volume of trade in furs by way of Hudson Bay.

Formerly the Indians came to the Bay with the-ir 
.

furs. By the middle of the 18th Century traders

were going ín1and to persuade them to come. The

Company was eventually forced to establish a

network of fur posts in the interior of Western

Canada at key locations, to prevent the loss of

trade with the trndians to the French-Canadians.

York Factory still retained its superiority in

the network of Hudson Bay Company fur posts, but
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its role changed to one of a warehousing depot.,

This vras particularly evident after the consolida-

tion of the North West Compan.y in 1779.

Between 1754 and 1774 the Hudson Bay

Company ordered. no less than sixty inland expedi-

tions from the Bay into the interior. Many of

these used York Factory as their start.ing point
(Figure 1.8).., In June L754 Anthony Henday, with a

party of Assiniboine Tnd.ians ascended Hayes River

and proceeded westward from The Pas to the Black-

fooÈ country of Southern Alberta. Henday returned

to York Fact.ory in June 1755, completing a round

trip of two thousand miles.

Joseph Waggoner and Joseph Stewart went

ini-and in L757 and 1758 to encourage Indians to

come to York Factory, apperently with great success.

In the early L770 | s Andrew Graham, the

Chief Factor at York, sent Matthew Cocking, Samuel

, Hearne and !üilliam Tomison inland. Cocking left

York Factory in 1772 for the interior to report on
lletthes Cockfng -l ?

L7t2t73 the activities of the "Pedlars"^- and to select

13 The name given by Hudson Bay Company men to the
traders who had come \A¡est from Montreal. The
"Ped1ars" formed the North West Company in
L779.
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a suitable site on the Saskatchev¡an River fo.r an

inland fur post. Like Henday, he found that the

Plains Indians were not interested in journeying

trc Hud.son Bay to trade. Cocking returned to York

Factory in June 1773, with sufficient evidence of
the loss of trade to the "Pedlars".

In 1774 Cocking returned to the Saskat-

che\n/an as Samuel Hearner s assistant, to build
Cumberland House at Pine Isiand Lake. Tomison

was placed in command of the new pcst in L777 r

and fronrhere'he successfully organized trade along

the Saskatche\Á/an Ri-ver.

In L782 La Perouse, with three French

war:ships entered Hudson Bay. The French sailed

to Churchill River, landed a force of between two

and three hundred men, and attacked Fort Prince

of Wales. Hearne, with only thirty-seven men in
his command surrendered the fort. It was sacked

by the French and never again occupied. La Perouse

sailed south to Nelson River. His force crossed

Beacon Point and approached York Factory from the

rear. Governor Marten surrendered without engaging

the French. The fort was pilfered and the English

taken prisoner to France
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York Factory III

After the Treaty of Paris (1783), Gotr'er-

nor Marten returned to the Ba1' to re-establish York

I'actory. A prefabricated house was briilt at the

same site. In 1785 flooding severely damaged the

settlement. No atternpt was made to relocate the

buildings untj-l L788, when another severe flood
precipitated the decision to move to higher ground.

Joseph Colen, the Chi.ef Factor selected a ne\^/ site
half a mile upstre¿un, whe::e the prescnL York

Factory depot. is located (Figure 1.2). fn L792 the

building at the nev¡ site was compJ-eted. After the

relocation of the fort, the old site rvas used as a

.14cemeterlz

I.4 YORK FACTORY III L793^7830's

The "golden age of York Fact-ory" occurred

during the first hal f of the l-9th Century, The

amalgamation in 7B2J- with the North !üest Company

revitalized the Hudson Bay Company by eliminating
competition and adding new men experienced in the

L4 Tyrrell, J.B. 1916, Notes on the geology of
Nelson and Hayes Rivers ; 5oy. Soc. Can . Trans ._,
ser. 3, vol. 10, sec. 4, p. 7.
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r¡rr(,ducrlon fur tra-de. The introduction of the york boat15
of the

Ïork Boat6 also increased the volLrme and the rate of flow of
(Cfrca 1800)

trade goods and furs through York Factory. Accord-

ing to Black (1968), the York boat:

...hras of several- designs but ít was a
flat-botËomed, shallow dr¿fË boat built of
softwood and driven by oars; a square sail
r^ras raised in f avourable wínds. On lakes
the York \'üas steered r,¡ith a rudder, and in
the rivers, when being rowed, by srlreeps. . . .

Yorks. varíed ín length according to the
routes on which they T¡rere used. . . . On maín
routes such as the Red cr the SaskaLchetr'an
the boats r',rere 1-ikely Ëo be 38 Ëo 40 feet
1ong, with a beam of 7 to 8 feet and a
depth of 3 L/2 to 4 f.eet. . . .Yorks r¡rere
classified according to their carrying-
capacÍËíes as "60 piece, 100 piece and
I20 piece boaLs", Ëhe sÈandard pieee...
weighing abouË 100 pounds.

15 York Boats \,vere introduced in the latter part
of Lhe 18th Century. Joseph Isbister, the
factor at A1bany House is credited h?ith the
introduction of a modified version of the
O::kney fslanders' fishing boat, vrhiclr later
became ]<nown as the York Bcat. In L795
George Sutherland of Ed¡nonton House .intro-
duced these boats to the Saskatche\^zan water-
vrays. Shortly after this time they appeared
on the Hayes-Nelson route from York Factory.
The greatest expansion in the size of the
York boat brigades occurred after the founding
of the Red River Colony (1812) when immígrants
as well as supplies for the settlers vrere
transported by York boat from York Fact.ory.



36

over. : : ;Ïiï,i::l ::Í,::i"lT"::";:::""
dependable and durable and could navigate
lakes in faírly rough weather, or rivers
containing driftÍng ice that kept canoes
shorebound, and íË could sail better.
The York r4ras not notíceably sf.orrer than
the freÍghter canoe, only at portages did
the c.anoe have an advantage...l6

By the 1850's at the height of the york boat period,
about 200 boats, manned by some I2A0 men, \¡¡ere

operating on the network of inland'ùaterways con..

nected to the York Factory entrepot. The york boat

brigad.es generally left York Factory in June for
Nonvay House, which had become by the 1830's an

auxiliary depot. From here they proceeded to
Cumberland llouse, moving either west to ForÈ

Edmonton on the North Saskatche!üan ¡ or north wes.t

via f1e-a-1a-Crosse and Methye portage to Clearhrater

River and the Athabasca drainage system. Other

brigades moved south from Norway House to the Red

and Assiniboine Rivers. The Hayes River route

from York Factory to Norway House was used in
preference to the Nelson channel. The latter river,
although navigable was considerably more dangerous,

Black, ü1.Ä.. 196 8, 'oNavigable Inland
in Fcienge, History and Hudson Bay,
C.S. Beals, voL. 2, chpt. 12, pt. V,
859-60; Queen's Printer, Ottawa.

Waterways "
(ed. ¡
pp

16
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and trackj-ng of the York boats hras hindered by

the long,er persistence of ice on the banks. At

Painted Stone Portage the brigades crossed to

the Echimamish River, which leads into Líttle
Playgreen Lake, and thus io Norway äouse (Figure

1.9).At the end of the summer the york brigades

reassembled at Norway liouse with their furs, and

subsequenil¡1 returned to York Factory. A round

trip of some three titousand m-iles was completed

annually by the brigades Lhat travelled to the

Rocky" Mountain posts (Figure 1"3).

the fj-rst party of Red River set-tlers had

arrived at York,: Factory in Septeml:er 1811. The

expedi tion v/as 1ed by Captain l,liles Macdonnell o

who had been appointed by the Earl of Selkirk Lo

govern the colony. The nerøIy arr:i-ved immigrants

could not be accommodated at York Factory, and so

they wintered at á camp (Figure 1.2) on the north

bank of Nelson River, opposite SeaI Island, before

proceeding to Red River. Miles Macdonnell in a

letter to Lord Selkirk, dated July 4th, I.812,

describes York Factory as it was in the early 19th

Century (York Factory III). Of particular

interest is the reference to the site of york

Factory fI, one-half mile dov¡nstream.
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York Factory III

York Factory,
rrPort of the
P loncere'l

The FacËory is built at the distance
of 100 yards from the North Bank of Hayesr
River, in 1ow miry ground. . . . The chÍef
building is tv/o storeys high and covered
rsiËh lead. . . . The besË ïooms have graËes
such as are used ín England for burning
coa1s....A11 their chímneys are deep
narrow holes wíth straíght jans, Ëhe wood
Ís burnË in thern on end, and except
immediately in front the heat goes prín-
cipally up the chimney....There is aground ce11ar uncler one part of the
building....The site of Ëhe o1d Facror¡,
about ha1'f a mile below was in m¡, opiníon
preferable, on a dry poínL r,.rvhere Hayes r

Ri'¡er and a Creek comj_ng into ít washed
two sítes....

The who1e.pi1_e of buíldings excepË
the Launch House and the canoe store, are
surrounded by a single píle of píckeËs
forming an oblong square cf. 400 feet frontto the ríver, and 300 feet depth.l7

In August, Igl2 a second party of inmi-
grants arrived from the British ïsles, under the
charge of Owen Keveny. Other groups followed in
1814 and 1815. A final conLingent of Swiss

set.tlers passed through york I'actory, bound for
the Red River Colony in LgzI

13 Letter written by Miles Macdonnell to Lord
Selkirk on July 4th, 1812. Source: Manu-
script ltistory- of Port t'lelsoñ'ããEË-
Fqctory_on .Hudson Bay from the e.arliest
to the most recent times. R.A. Lor,ue, p. 79,
circa 1910.
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1.5 YORK FACTORY IV 1830's-1957

Extensive renovations were carried out at
York Factorlz during the 1930's and 1940's. The

most important was the erection of the : "ne\n/ store",
the building which remains ,coday (Figures 1.10, I.Il &

1.12. Thj.s structure was in the form of a square
York Factory Iv

with an open court in the centre (Fig. l.l1). A

three storey section.formed the centre bl-ock in
front: this. was flanked by two storeiz sections

around the courtyard. The new depot rvas built on
'''

the same.,site as Cotrer:!.s 1793 fort (york l"actory

III), but set back further from the river, york

Factory as it appeared in its heyday has been des-

cribed by the Reverend John Ryerson who visited
there in 1854. He writes:

The Fort at York, as all the facEories
or depots are ca11ed, is a large square, of
about ten âcres,.''ínclosed T^rithín high sËock-
ade s , and buil t on Èhe banks o f Ha.ye s River n

about f i-ve mí1es f rom it s mouth, where íË
emptíes ítself ínËo lludson Bay. The houses
are of wood, and certaínly can make no
pretensj.ons tc archiËectural beauty, but
stil1 Êheír regularity, and clean white
appearance have a very pleasíng effect, on
the eye. The principal buílding is the
gerìeral store, where the goods Ëo the amount
of t!üo years outfit for Ëhe whole norÈhern
department are stored. The general store
is the cenËre buildi-rg, and is built with
an open space or court, in Ëhe centre of
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it, afËer the manner of French hotels.
0n each side of the centre buildíng is
a long low painËed house, with window
frames and edgings painËed. In one of
these, visitors and company residerrËs
are lodged in the summer season; the
other is the mess room or dining hall.
Four Large stores stand at right angles,
to these houses, and forrning thus three
sides of the front square. Behind Ëhe
front buildings sËands a roT¡I of small
and 1ow buí1-díngs , painted ye11ow, f or
the labourers and tradesmen; and on
the right hand is the drn'e11íng house
of the chief f.actor, and adjoining it
is the clerkIs house, called "BachelorsI
halltt; and in front of the chief facËorrs
house, Mr. McEavísh is now buildÍng
parsonage for the chaplaín. On the ieft
hand ís the provision store and the
Indian trading shop. Á few other build-
ings, the oil store, the lunber house;
among which is seen a talt singularly-
looking buildíng, the observatory, cal1ed
the look-out place, from whích the
inhabitanËs have an extensíve view of
their wíld domains; and just near it
sËands the íce house.lB

fn the latter Ìralf of the 19t,h Century'

York Factory declined i.n importance. B1r 1875 Fort

Garrlz had gained superiority as the new headquarters

of the Hudson's Bay Company operations. The coming

of the railroad.s and the introductíon of steamboats

on t-he Red River increased the importance of Fort

Garry as a collecÈion and d.istribution centre.

Letter written by Reverend John Ryerson, 1854.
Source: Manuscr:Lgb lfi-s'Þory of Port Nelsgn and

earfiçlç
ffiñt times. R.A. Lowe, p. L22 l

T8
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Gl ory

' Economic cotìsiderations also precipitated

the abandonment of the Hudson Bay ent'repot. Freight-

age was considerably less from London to St. Paul

than from Lcndon to York Factorlr. The St. Paul

rouLe was more reliabte and involved less time. In

the face of strong competition from the Americarr

Fur Companf r a major shortcoming of the Yorl< Fact-ory

entrepot became apparent. The vo-lume of trade could

not be easily increased, since the distrj-bution and

collection of trade goods and .furs was cleperrdent on

the York boat brigades. The latter had often proved

unreliable, crei,vs mutinied, several were stricken by

epidemic, several simply got lost or arrived too late

at Norway House to complete the return journey to

York before the winter arrived. Transporting goods

by way of St. Paul to Red River was cheaper and less

hazardcus. B1z 1885, when the Canadian Paci.fic

Railroad was completed, York Factory was of secondary

importance.

During the 20th Century, the fur trade

became less and less important and by l-933 York

Factory ceased. Èo be a customs outport. In L957

the Indian population moved to Shamattawa, following

the abandonment of the post by the Hudson's Bay
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Company. So e.nded two hundre.d and seventy-five

years of trading at York Factoryi so began a

heritage of early trade and exploration, which

stí1I awaits to be realised.
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FTGURE 1.10

YORK FACTORY - JULY L97O

VIEWED FROM HAYES RIVER
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FIGURE 1.1I

YORK FACTORY SITE

(Photo - R.W. Newbury, 1968)
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FIGURE T.T2

YORK FACTORY

(Photo - R.W. NewburY, 1968)



...the land
to harre been

CHA'PïIR I I

THE ENVi RONMEI\jI'

seems from its quality
thror¡n up by the sea. . .

Thomas Simpson 1830.
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The pre-emergence stages in the evolution

of Lhe York Factory area ü¡ere characterised by

continual modj.fication of boundary conditions and

environmental patterns, Curi-ng and folIo''ving the

deglacíation of northern Irlanitoba. To provide the

regional sebting of the area, prior to the des-

cription of the York Factory environment, a review

ot the Physìography (A-I.1), Climatic Patterns

(A-I . 3 ) and the Surf icial Geology (A-I . 4 ) of

nortirern Manitoba and adjoining areas of the }ïudson

Bay lovrl-ands is presented j-n Appendix A.

2.L PHYS]OGRA,PIiIC, SOIL & VEGETÀTION PA.TTtrRNS

Beacon Point,. the peninsular tract of

land between the estuaries of the Nelson and Hayes

Rivers i.s traversed by a series of beach ridEes ano

inter-beach areas (Figure 2.I) . The majority of

the beaches possess limited ::elief, but their

presence in the landscape is strongiy ernphasized

by the soil and vegetation response (Figure 2.2) -

The abandoned beaches are colonised by stands of

white spruce (Figure 2.3), the inter-beach areas

are dominated by willow-fen (Figure 2.4) and

temarack-fen associations (Figure 2.5) .
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Tha llayes ÊsÈuary

The Hayes estuary (l-igure 2.G) is tr.vo

miles across at I'{arsh Point¡ Dârïo\tzing to half a

mile i.n r.vidth at the head of tiderva.Ler, near the

southwestern end of Fishing Island. Several

island-s and numerous shoals are loca-Led along the

estuary (!-igure 2.L) " The ¡nain channei follorvs

the left bank (Figure 2.7) , which is steeply

cl-iffed and r.rndergoing active seasonal erosìon,

on account of its southern aspect and permafrosc

condition (2"3¡ 4.3). At York I'a_ctory cl-i ffs up

to thirty feet hígh occur. The cliffs continue to
increase in height upstream. At tÌre head of tide-
rvater, near the upstream end of Fishing fsland

almost vertical river cliffs of sixty feet in
height occur. The northv¡esiern bank of Hayes Rj-ver

possesses numerous slurnp scars ¡ âs a result of
seasona-l mass rnovernent processes (4.3) " The

souLheastern bank on the othe:: hand is aggrading"

À distinct bluff (Figure 2.8), south of the present

channel is indicative of the migratory trend of the

Ha1'gs torvards the no::thr^¿est. The complex of

channels between the islands and the right bank

have partly silted up, but are maintained by peak

flow intervals and spring flooding due to ice

accumulation in the estuary. Several right bank
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lleleon Estuary

tribut-ari-es in the iorrer estuary have been importanr
historically as anchorages for French and British
ships. These streams v¡h.r ch occupy reratively broad

valleys witli stabl_e vegetated banks (Figure 2. B) ,

contrast with the gullies of the northwestern bank;

e.g. Four Mile Gully (Figure 2.9), Robinson's

Gully (Figure 2.I0).
The Nelson estuary is fifteen miles across

at its ¡naximum wiclth and narrows to one mil-e anci a
quarter at the head of tidewaterr nea-r Gill-anr and

seal Tslands" At Flamborough Head, almost vertical
cliffs reacjr I00 feet in height. River cliffs in
the Nelson estuary are composed mainly of unstratified
ti11 materials, whereas the Hayes estuary is charact-
erised by high banks of stratified marine and fi:,rvial
sediments. criffs are absent o' the lower Nel-son

estuary along the northwest coast of Beacon point,
where the shoreline consists of a. gent.ly sloping,
actively aggrading beach simil-ar to the southeastern
shore of the Hayes estuary.

The york Factory area can be subdividecl

into several- environmental zones (Figure 2.rr) based

on topographic, soil and vegetation pabterns which
reflect the progression seaward of Beacon point in
the last few thousand years.
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Detailed surveys of the soils and sur-

fieial deposits of the York Factory area are

presented in Apnendix B and Apoendix C.

2"L.L Mudflats

At ltlarsh Point, mudf lats extend of f shore

for several mil-es (Figure 2.L2). The land-

ward l-imit of this zor'e is present high waber

mark. The mudflats possess a tacky blue-grey

clay surface, studded with debris of cobble

and boulder sizes. Mare' s tail-s (llifpu.iå ) ,

and spike rushes (Eleocharis), which are

tolerant of brackish concìitions and tidal

inundation are found immediately seaward of

high water mark. The clump-l-ike distribution

of these species on the foreshore traps and

stabilises sediment of dominantly sand size.

2.I.2 Backshore Zone

Extending inland of the normai high water

mark is a zone subject to periodic ínundation

by exceptional high tide and storm waves. On

the north and northrn¡estern side of Beacon Point

the landward. limit of this zone is marked by a

continuous driftwood line, 2-3 feet high and

15-30 feet wide (Figure 2.73). Sands and

gravels are found in association with the
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driftwood debris (Figure 2 "L4) " Towards

the Hayes River side of Beacon Point the

driftwood l-ine becomes discontinuous and less

wel-l marked" The driftwood line is subject

to breaching by ice pans driven onshore

during the break-up peri od (Figure 2.I5) .

The mode of formation of driftwood lines

and. the accu¡nulation of beach materi-als is

discussed in Chapter IV.

Sedges (Carex spp. ) , cotton grass

(effophggg'n) and arrow grass (Triglochit)

al:e the dominant colonisers of Lire Bacic-shore

Zone. Incipient soil development on the most

recently emerged portions of Beacon Poiut,

reflects the very poor drainage and the mildly

a1kaline, calcareous parent mater:j-a-l-s. The

Marsh Point Series (appendix B) consists of

poorly drained Rego Gleysols, which are

presently developing a layer of surface fen

peat. These soils which were formerly sub-

merged by brackish water are nov/ subject to

periodic inundation.
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2.!.3 Beach Ridge/Willow-Fen Zone

This zone is characterised by a sequence

of fossil beach and inter-beach lagoonal areas.

Along the Nelson River sj.de of Beacon Point

the beaches parallel the coastline of the

lower estuary and are close1.y spaced. The

ridges extend across the peninsula in broad

arcs¡ âs ill-ustrated in Figure 2.L and are

truncated along the northv,'est bank of Hayes

River. The truncation is due to continued

erosion along the southeastern side of Beacon

Point, associated with the migratj-on of the

Hayes channel towards tl-re northwest (4.2).

Tyrrell (1913, p. 183) estimated that the

Hayes River r¡as cutting a-way its northwes'rern

bank at the rate of about three feet in a year.

Due to the subsequent col-onisation of the

beaches by stands of rvhite spruce, it is

difficult to assess the lateral extent of tlre

initial beach forms. Several miles inland from

lularsh Point where the ridges are colonised by

white spruce (Picea glauca), willows (Salix spp.

a.nd tamarack (Larix laricina) , they are 300-500

feet in width. The height of the beach crests
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above the level of the inter-beach lagoonal

areas varies from 2-3 feet.l on tire mcre

recently formed bea.ches gravels are still
visible on the surface (Figure 2"L6).

Farther inland on the forested ridges a dense

mat of mosses and undeconposed fibrous peat

man'tles their surf ace. Under the surface

peat cover, st::atified al ternate layers of
peat and allnvium attest t-o the periodic
inundation of the ridges by floodwater.

The beach ridges of Zone 3 ar:e associated

with the Machichi Soil Series (Figure Z.L-],

Appendix B) , iinperfectly draj ned Cryic Cunul_ic

Regosols. Soils of the inter-beach areas in
Zone 3 are classified a.s the Hayes River Series,

which have developed on shallorv to deep mesic

fen peat and alluvium.

The most recently formed beaches are

col-onised by sea lyme grass (Elynus), sandworts

(Arenaria), soap berry (Shepherdia), willows

and rushes (Juncus balticus). The mat-like

The subsequent up-doming of abandoned beach
ridges as a result of the development of perma-
frost in the better d,rained sites provicled by
the ridges, makes it im-possible to accurately
determine the height of the crest of the original
beach form.
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vegetation on the ridges te-nds to trap and

stabilise sandy and silty materials, during

f l-ood periods. On the Nelson River side of
Beacon Pointo balsam pop_lar (populus balsamifera)

are common on recently emerged ridges.
The "younger" wil_iorv-fen environments,

with extensive tracts of open water (Figure

2.l-B) support col-onies of horse tails
(Equisetum), cotton grass (Eriophorum) , dc-.'ck

(Rumex spp.) and marsh fleabane. Further

inland lvill-ows increase in importance and

eventually dominate the fen vegetation.

By the third beach ri dge inland from Marshl-

Point. balsam poplar and. isolated white spruce

have become establ-ished. Farther inland nLature

stands of white spruce, tamarack and wil_low

form the tree layer on the beaches, under v¡hich

occurs a shrub layer of alder (Ainus ) ancl

dr'¡arf birch (Betula grandul-osa) . Spruce occupy

the crest of the ridges, there being a gradation

outward from the centre to the willow-fen.
Below the shrub layer, a herb stratum of wi11ow,

wintergreen, ground orchids, dwarf raspberry

and various lichens is present.
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2.L"4 Beach Ridge/Tama.rack - l-en Zone

Approxj-mateJ-y f oul: mi l-es inland froin lvlarsh

Point alonq the Yorl< Fac'Lory baseiine tree

cover becomes continuous (I'igr-rre 2"18). The

beach ridges are recogniza]:le because of the

mature spruce stands, but the reJ_atJ.vely open

wil-1orv-fen is replaced b¡r tamarack-fen (F-i.gure

2 .I9 ,\ . Beach r-idge vege tati oil is e s senti a 1.11r

similar to thai!. of Zone 2.I.3. 'Ihe inter.-

beach areas horçever are dorninated hy opfin

stands of tarna::a.c}:, v¡ith à shrub ì-aye:: of

birch and willow. The Eround st::atum of seCges

and herbs is similar to that of the wi.ll-ow*fen.

2.I.5 Levee Zone

Aj-ong the northwestern banl< of llayes River

the:re occurs a calcareous, nredium to fine tex-
Lured. alluvia1 deposit, which has resulted

from fcrmer and continued. inundation by flood-
water. Part of th-is zone is no longer subject

to flooding from the Hayes channel, but in the

lower estuary wh-e::e bank elevation is less

than 12-i5 feetrper:iodic inunclatir_.,n occurs,

probably due t.o the break-up vzhen the ice

accumulat.ion in the esiuary causes the Hayes
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River to overf lcr.v its banks. The f,evee Zone

is Cefimited prim.arily on the basis cf its soil
characterist i cs. Glelzecl Cumul_ic Regosot s

(Ten Shilling Series: Appendix B) have

developed, which possess a thin peaty su_rface

layer, underlain with alternate layers of peat

and alluviur, (Figure 2.2û) . Tire overbank

flooding has inhibited coni:inuolis organ.ic

accurnulation. The vegetation ccnsísts cf rvhite

spruce, rvi1.1ows and feather mosses"

STRATTGRAPHY AND Sì]RFICII\L DEPOSITS

During the 1969 and I7TO field seasons a

base1ine was creared and. surveyed from york Fa-ct-ory

to Ma-rsh poini-" The baseline v¿as used primarriiy to
The York FaclorY
Baseline determine the existing topographical patterns orì

Beacon Point, and to provid-e a representative traverse
of the succession of beach and inter-beach areas whi_ch

extend across +-he peninsul-a. The basei-ine (rrigure

2.rB ) also served as a means of access for botanical
and pedoloEical reconnaissances. selected sites along

ttr.e baseline were investigated in detail, particular.ly
those i-nter-beach areas with orqanic rnicro-relief
features- À closed circu.it of levels (Figure 2.2r)
\^/as run along the estuarine beacir on the northwestern
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banl< of the Hayes River duri.ng the 1970 fielo.

season, to establish the altitude of the strati*

graphic s¡i ts whir:h overl-ie the f ossj-1if erous

ma.rine c1ays. The slope of the Fiayes chanirel down-

stream of Fishing fsl-and was reco::deci_.

sÈrarrsr3phr." Stratigraphic relationships at thirteen
fnvestig¿tlons 

)selected sites'' along the northwest bank of Hayes

cenerar Ììiver ivere examined (Figures 2 "L and 2 "2L) . The
Stratj.graphiÈ
Successlon general stratigraphic succession encountered along

the northv¡estern banlc of Hayes River -is illust.rated
in Figure 2.22. Recent peat and all.uvial ma-uerials

cverlie a general ccarse o\¡er fine sequence of

marine sediments. The latter seguence cons:-sts of

{i) marine fossiliferous cJ-ays overlain by (ii) a

sandy clay/clayey sand unit, (iii) a fine to medium

sand unit, and (i¡¡) a coarse sand and gravei unit

with cobi:les ano boulders. Shells col.Iected. from

the marine sequence \^/ere ident'i f i ed as Macoma

baltìrica, a subarctic marine species. The shells

examined indicated a he-althy condition of the iirzing

Sit.es were cirosen
of the ril'er bank

where recently observed slumning
had produced -r-resh exposures.
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Radlocarl¡on
Datfng

speciïen, suggesting t'hat the env-ironment was truly
marine, wilh no brackish or fresh v/ater present.3

Severai lines of evidence ind.icate t_Lrat the marine

sand and glre\,,e-l- unit is part of a reg:ressive shore

facies (3"3.3).

Ðetail-ed stratigraphic data for sites l_-13

are summarised in Ap¡:endix C. The topograchic

profi--ie of Beacon Point, no-r:theast oÍ' york Factory-,

with the generalised soil, vegetation and. strati-
graphic patterns superimposeC rs presented in
Figr-rre 2. 18.

Sainples of v,'ood, extracted from t.he contin*
uous sand ancl g,ravel unit were ra-diocarbon i-atea.

The sarnpJ.eô sites (Figures 2.I and 2.2I) vrere

chosen in order to provide e l:epresenLative

sequence of dates along the northr.¡est bank cf llayes

Ril'er, from a poínt eleven mil-es inlancl seaward. to
I¡Iarsh Point.

3 Personal com¡runication, Mrs" Irene Lubinsky,
Department of Zoology, Urriversity of lvlanitoba.
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Pe rna fro s t
Occurrence

2 "3 PEP,}4AFROST AND PEAT LANDFOR}{S

In the York Factorl' area tirere occurs a

variety cf pea-t lanclforms, in varj-ous sl-ages ol.

develcprilent, \"/hose presence is closely related to
La permafrost= condition. In ivlanitoba the southern

limit of permafrost coincides approximately wit'h

the 30o¡- mearl annual isothern. North of the 25o¡'

isot-her:m permafrost is v;idespr:eaa; nor'¿h of i-he

20o1n isolherm perma.frost is contj-nuous (B¡own 1-964) .

The t-.rarisitiorial- boundarl' betr'veen the conti-llucus

Perinafrost Zone and the D-i.sconti-nuous Zone in

nol'Lhern i'lanitoba occui:s in the vicinity of llork

T,actor1,. zolbai and Tarnocai (1969) have delineateci

several permafrost zones in Manitoba-, based on t-he

occuriîence of permafrost features, an'J re r¿.'tecL tc

broad ecclogical paLte-rns (F-igrr¡s 2 -23) .

fn Le::ms of broad. reçticnai cli¡nat-ic pat-

terns the York .Tactory area lies within the Conti-nuous

Permafrost Zone. Field investigations indicai:e

hor¡ever that local terrain conditions, particuiarly

Permafrost, or perennialllz frozen ground- has been
def ined exclusively on tLie basis of temperatul:e 'referring to the thermal condition und'er which
earth materials exist at a temperaiure below 32o¡'
(ooc) conti-nuousl',2 for a nurnber of years" Perma-
frost includes g.roun'J v¡hich freezes ín one winter,
remains frozen through the following sulnmer and
into the next winter. TLris is the ininimum limi't
for the cluration of permafrost. (Brov¿n L969 r PP.
13-14) "
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Dfstrlbution of
PeEtrafrosÈ in
the York
FscÈory A,rea

PaIsas

drainage, ha-/e produced a cliscontinuous pernefrost

patLern. In addition emerging habitats f ror''r Hudson

Bay, hitherto unexpose,l 'Lo ti-re infl-uence of a sub-

arctic cii-mate on the-'i.r ground thermal regime ' are

nct frozen. f nter-beach fen areas also exhi-i¡it a

patchy occurrence of permafrost, perennially frozen

ground beì ng conf ined to organic ¡nj-cro-relief fea*

tures (Figure 2 "24) . fn general permafrost Cis-

tril¡uLion mirrcrs the loca-l pai:tern of better

drained sites (l¡each rid.ges, pal-sas and pea.'t

plateaux) v¡hich are f ound on Beacoir Point - The

developrnent of permafrost follor'uing emergence, and

its role as a geollìorphic agent oper;rtive during the

evolution o'î the present environmental patte-rns of

the York Factory area is discussed in Seclion 4.3.

In the inter-beach zones rrortheast of York

Factory l-cw mounds of peat rise above the gener:al

levels of the v:illow-fen (Figu::es 2"2'5 and 2.26).

These perennially frozen peat nounds are known as

palsas, in this instance minerotrophìc palsas, since

intermittent inundation by floodwater from the Hayes

channe'l maintains a i:ase-rich envircnrnent for peaL

accumulation (Figure B-3, Tabie B-12). The palsas

rise approximal-ely three feet above the qie.neral
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levei of th.e r.vi1l-orv-fen (Figrure 2"27 ) and may be

up to 20C fee't- in Ciameter"

Cryic Cumulo irtesisols (Yor:l-, ForL Se"': j-es :

?tppeirdix B) it'hich are neut-,ra.l to mi ld]y alkaline

(pH 7.0-i.5) have cleveloped on the paisas. Plant

cover is spar:se (Figure 2 "28) " Species recorded

are nìo.re akin 'to those found -in Tundra environmetf ts ,

r:eflecting the palsa micro-cl-i-mate condj.tioneCL hy

l-ocal topograpSi c r d.r'ainage and thermal grouir.d

patterns within the willow-f en " Ilerbaceous plarris 
'

dorninantllz sed.ges, together v¡ith Lapl-anci but.tercuÞ,

dwarf raspber:ry, false asphodel, spike noss a.ncl

,dv¡a.r-f scourin.l ruslr wei'e recorrJ.ed, Lcü¡ woocly shrubs

such as soap berry, dwa-rf wi11ow and drvarf b:'-r--cli,

along with alpine blueberry ancl red bea:rberrr¡ are

a-l-so colnmon. Where trees are present, these are

v¡hiLe spruclì anð./or tarnarack.

I¡7est and southwesL of York Factory r^¡ithin

the tamarack-fen zone, there occur isolated and
"Black SPruce
lslands" linear belts of "black spruce islands" (Figu::e

2.29). The distribution of these wooded peat

plateaux with pererrniall-y frozen cores coincides

with the pattern of abandoned beach lines, the

latter providing better drained sr-tes condu,cive to

the development of pernafrost. The wooded peat.



plateaux contrast v¡ith the minerotrophic peat

accumulations of the v¡i-llow*fen zone. Pea-t

plaLeaux a.re ombrotrophic, precipitatj-on being tire

primary source of moisture and rnineral salts.

The peat plateaux cf the York Factorlz

a.rea represent the accumulation of Sphagnum and.

forest peat (Seal Creek Series and Woodcocl< Series

::espectì-ve11z: Appendix B) . Àlthough the oeat

plateaux cto exhiÌ:j-i- a sequ.ence of organic ¿rnd

al.l-uv-ial layers, they are not present-I1z subject

to f iooding by base-rj-ch water (Figure B-3,. Tabie

B-12). Consequentiy the soils are extrem.ely acid.

The vegetation cons-r-sis of black spruce (E+SSS

mariana). Ledum and Cladqqþ species lvith a shr:ub

layer of willcrv¡ and birch, and lorv wr:ody co-ronies

of black crowberry, smal-l cranberry, blueberry

end lichens.
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FIGUIìE 2.2
BEACCIJ POINT ÀÌ'lD LC\i'trP. li^YES ESTUARY
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FTGURE 2.3

VüHÏTE SPRUCE STANDS ON

ABANDONED BEACH LINE, BEACON POINT
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FIGURE 2.4

WTLLOW FEN (FOREGROUND) WTTH

WHTTE SPRUCE STANDS ON ABANDONED BEACH LINE
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FIGURE 2.5

TAMARACK FEN

(In backgror:nd white spruce on abandoned beachline)
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FIGURE 2.6

AERTAL PHOTOGRAPH MOSAIC OF THE YORK FACTORY AREA

(Scalelinch=5miles)
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FIGURE 2.8

TEN SHILLING CREEK

The river bluff southeast of the creek (top of photo-
graph) is accentuated by the change in vegetation and
marks the approximate boundary of stratified. sediments-
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FTGURE 2.9

FOUR MILE GULLY
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PIGURE 2.10

ROBTIISON I S GULLY
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FIGURE 2.L2

¡4UDFLATS AT irL\RSH POINT
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FIGURE 2.l-3a

BACKSHORE ZONE AT MARSH POTNT

The willows to the extreme left of the photo-
graph mark the position of the driftwood line.
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FIGURE 2. I3b

DRTFTWOOD LINE AT I"IARSH POINT,

IN]]ER-BEÀCFI ZONE AND SECOND BEACI-ILINE INLAND,

TFIE LÀTTER COLOI{ISED BY WILLOI^T AND POPLI\R STANDS'
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FTGURE 2.T4

COARSE GRAVEL MATERIAL ON DRTFTVüOOD LTNE.

IN THE BACKGROUND THE BACKSHORE ZONE & TIUDSON BAY.
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FIGURE 2,L5

DRTFTWOOD LINE BREACHED BY

TCE PÀNS DRIVEN ONSHORE
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GRAVEL

ON THE TH]RD

FIGURE 2.L6

AND COBBLE S]ZED DEBRIS

BEACH INLAND FROIU MARSH POINT
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FIGURE 2.Il

INTER-BEACH WILLOW FEN ZONE

BETI{EEN S]ICOND AI\]D TIITRD BEACHES

TNLAND FROIÍ MARSH POINT
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FTGURE 2 "L9

TA-I\{ARA,CK FEN
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F'TGURE 2.20

oVERBANK DEPOSITS I PREDOI1INANITLY SILT t

, V]ITH ORGANIC AND CLAY LAYERS

NORTFItr^/EST BANI{ OF }TAYES RIVER (LEVEE ZONE)

The profile is classified as the
ren Sfritling Soil Series (Appendix B)'
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FIGURE 2.25

MINEROTF.OPI{rC PALSA r

TNTER*BEACH FEN ZONE
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FIGURE 2,26

I{INEROTROPHTC PALSA, INTER-BEACH FEN ZONE.

BEACH LINE TN BACKGROUND COLONISED BY WHTTE SPRUCE.
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PALSA

RISII.]G ABOVB

FTGURB 2.2']

(IYù1EDIATB ],]]FT T'O}ìtrGROUND)

GENEzuI.I I,EVtrL OF TIJtr WTLLOI.'I-FEN
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FIGURE 2,28

SPARStrLY YEGtrTATED SURFACE

OF }IINBROTROPHIC PALSA
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CRUSTAL REBOUI'ID

You have onl;,' to take in what ):cu please
arld lea-r'e out ';hat j./oil please; ic select
your or,¡n conditiorrs of time and place;
to multiply and divide at discretion; and
you can pay tiie National Debt in half an
hour. Calculation is nothing but cookery

Lord Brougham LB49
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IsoacasY

GIacio-lsostasy

End,ogenetic processes lvithin the earih' s

crust affect the gross evolution of landscapes.

Crustal movements are basically of two kinCs;

those that originate at depth in the earth's crust
olr sub,crusLal layers, and Lhose '¡hich occur iir
response to t-,he j,oading and. unl_oading of tlie
earLh's surface "

The surface of the earth res¡ronds to the

changes of load placed upon j.t. The transfer of
materials fro¡n orre part of the earth's surface .to

anoLher sets up stresses withj,n the crusL, ivhiclr

tr.igger a process of isostaticl adjustment,

whereby lateral transport of inaterials at the

earth's surface by erosion and cleposition is corû-

pensatecl. by lateral movement cf material_s in a

subcrustal J-ayer. Glacio-isostasy represerrts a

specific occurrence of isostatic adjustment for
a particular segment of the earthrs crust, follow-
ing the growth and decay of 1arge masses of ice

The term "Isostasy" Cerived
word "isostasios" inferring
refers to an ideal_ condition
balance among segrments of the

from the Greek
equal- standing,

of flotational
earth's crust.

1
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on the earthrs surface. The accr¡nulation of an

ice sheet d-epresses the ear+-h's crust.2 Unl-oad-

itg, during and following the nelting of ice
sheets results in the uplift of t'he depressed

crustal segrnent, which subsequenLly rises towards

the p-reglacial state of isostatic equilibr.ium.
The lat.ter process involves the hcri-zont-.al trans-
fer of a mass of mantle material at clepth equiva-

lent to i:hat of the ice.

ïn the York Factory area contenLpora.ry

crustal rebound during the last 2,500 years has

resul'bed in continued marine regression and the

emergence of Beacon point= previous in¡zestiga-

tiorrs of glacial rebound in the vicinity of the

York Factory area alîe reviewed in Sections 3.1

an,l 3.2 " Evicl.e¡rce of crusLal rebound during the

evolution of Beacon point is presented in Seciion
t? The nature and rate of emergence and

uplif t during the l-ast 2,500 years is discussed

i-n Section 3.4.

In the simplest analysis, an ice
meLres thick having a density of
displace mant'l e rnaterial- w_ì_th an
density of 3. 3 so as to proCuce
loivering of the crust (Farrand

sheet 2,500
0.9 woufd
average

682 metres
1968 , p. BB6 )
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3.1 EARLY INVESTIGATION

Tyrrell (1896) exaro-ined several names cut

in rocks at Sloops Co\¡e, two miles from Fort Prince
Tyrrell
1896 of Wales I near Churchill. Ti-re nâñies were carved by

sailors at various times betv¡een L74I and 1753.

Tyrre-LJ- concluded from the position of the names

'rela-t-ive to present sea lave-l that " . . . there has

been no great change in the relatir¡e heights of l-and

ancl water. . . " since the middl-e of 'Lhe l8th Century "

The same evidence at Sloops Cove was usecl'

to indicate not sLability, but a fal-l- in sea levei.
Be11
189 6 BelI (1896) estimated that "the relative level. of

the sea and land in this vicinity is changing at the

rate of about seven feet in a century".

o t sullfvan
1906

O'Sullivan (1905) mapped the shoreline to

L.he east of Yo::k Factory, and found a successicn of

o1d beaches which he concluded ivere indicatlve of

land rise alono the southern coast of Hudson Ba.y.

From Ship rÍver, o1d T.ùave made beaches or
sand ridges 1ie parallel to the \^rater line
most of the r.ray eastward to Fort Severn.. ..
0ccasionally they are mixed with shells, dríft-
wood and other debris and are from one to four
chains in r¿idth and f rom hal f a mile to f ive
miles ín length. Near the tree line some of
these ridges obtain an elevatíon of about 30
f eei above Lhe pt:esent tv-ater nark.... These
facts show th¿t the land is rising somei¡hat
rapidly along t1ìe coast.3

O'SulIivan, O.
Fludson Bay from
Geol. Surv. Can

1906, A Survey
York Factory

of the Coast of
to Severn RÍver,
19C5, pp. 73*76.._ Summ. EgÈ!_
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.l{clnnes (1913) based his estimates of the

relative rnovements of land and sea on the occì.lrrenceHclnnes
191 3

of mar-ine fossiliferous sediments in the lludson Bay

f,ou¡lands;

0n Churchill ri.¡er marine- fossils have
been found .tp Lo an elevation of about 350
feet above the sea, and similar clays extend
farther up the rive:,', though so far as observed,
v¡iLhout fossi. 1s. 0n Nelson river shel_l.s r,./ere
founcl in the clays at an el..evatíon of about
200 f eet , and the clays \üere ob served at
points considerably hi-gher. . .

In the region bo::derinB the b"y, farttrer
' to the east, the pcesence of these clays has

been tcecognizeå on all the LÍrrer.s explore,J;
ori I{ínisk ri.¡er they 1'rave been found at arL
elevation of aboui 350 feet aborze the sea, and
in a branch of Albany river at an elevation of
380 feet. The depression of the 1and, in
reference to sea-1eve1 duríng the period íinmed-
iately fcllowing the depositi on of the boulCer.
clays t/as, therefore, at ieast as much as 380
f eet, and pr:obabiy a 1itt1e more.4

3 "2 R-ECET.]T TNV]]STIGATTONS

Johnston (1939) supported Tyrrell's con-

clusion that uplift had ceased along the western
Johnston'
r939

coastline of Hudson Bay.

Re-determination of the elevation of the
names cut on the rocky wal_1s of Sloops Cove
near Churchill on ÌIudson Bay in rhe lBth
Century, confirms Tvrrellrs conclusion that
1itt1e or no uplift of the coast at Churchill
has occurred since the names trere cut.... the

A,' McInnes, W. 1913, The Basins of the Nelson and
Churchill rivers , Çan . Dept. It{ines. Geol. Sur-v'.
Mem. No. 30, p. 69.
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prime cause of post-g1acia1 uplift was
the removal of the ice sheet; this cause
has apparently long ceased to act at
Hudson Bay,'

Gure¡berg
194L,1954

Gutenberg (L94I) concludeC from an inves-

tiEation of Lide gauge records at Churchi 11 for the

pericd I92B-39 that

. . . the pr:esent rate of uplif t of the coast
near Chrl¡chil-1 exceeclS one meter per ceu-
tury and i s probably nearer tr¡'o ineters per
centurlr; even a value of thlee meters per
century must be consiCered as possib1e...6

Gutenberg (1954) revised his earl_ie:: esLj-mates of

the rate of uplift, s j-nce they hrel:e ccnsidered

inaccurate due to the pocr l-ocaiion of the tide

gar-lge at Churchii-l" Rer¡iseC data based on 'l onger

ter¡n surnmer avet:aEes indì cated an emergence of

1. 05 I 0.18 meters per century.

Barnett (1966) re-investigated the rate

of uolift at Cirurchill r âs ind_ì-cated by tiCe gäL1ge
Barnet t
r966, 1970

observations. Data for the peri.o,i 1.928-39 u¡ere

rejected as unsati.sfactory for reasons of tide gauge

location and observational procedures. Statistical
analysis of dat-a for tire period 1940-65, indicated a

Johnston , W.A. 1939 , R.ecent
relative to sea leveI I Amer

of the land
sci" (237 ) p. 9B

sea level, post-
of the earth's

chanqes
. Jour.

Gutenberg, B.
glacial uplifl:
interiorr BuIl

L94I, Changes Ín
and the mobility

. Geol" Soc. Amer . (s2) p. 747.
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1969

l_0 g

rate of rel-ative emergence of 0.02 feet per year or

2,00 feet i6i cms) per century. At Churchil_l the

rate of emergence as recorded by the ticle gauge

include-q the eustaticT rise er sea level, which is
of the oïc1e:r of 12.0 crìs per century.B Af-ueï

correcting for this eustatic ch.ange in sea level
l3arnet-t concludeC rhat t-he Churchill- area i-s urnder-

going j-sostatic uplift at the rate of 2.4 feet (73

cms) per century.

Barnett (1970) further investigated the

rate of uplif t at Churchill. App j-ying more rigorous

statist.ical treatments to the extended clata (I940-69)

it is now concluded that emel:gence i s occurring at
only 1.3 feet per century" Addj-tion of the eustatic
rise in sea level results in an uplift value for the

Churchill area of 1.75 feet (53 crns) per century.

Radiocarbon dating of marj-ne shel_Is i.n i-he

vicinity of Churchill (Craig L969 pp. 73-74)

Changes in cl-imate which al-ter +-he amount of ice
cn the land will affect world sea levels corres-
pondingly. These changes in sea level are termed
eustatic. A glacio-eustatic rise of sea 'level
results from the melt-.ing of the ice sheets, the
v¡ater subsequently being rel-urned to the oceans.

Barnettrs eustatic factor is obtained from current
sea level rise measured by tide gauges, summariseC
in Fairbridge (1961-) and Russell (i,957 , p. 425).
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indicate

3r0c0-1,

5.0 feet

Table 3.

that the land

000 years B.P"

(I " it2 netres )

r).

was rising during the period

at a rate of app::oxima-te1y

per century (Figure 3.1,

3.3 EVIDENCE OF CRUSTAL REBOUND

(a) Contemp.orary EJ¡idence

Tide gauge observations at CTiurch-Lllt

Ilanj-toba, during the pericd 1940*68 provide ev-iclence

tl:-at the iand is continuing 1-o rise along tlie

lrestern coast of Hudsoir Bay. Preseni: ca-l-cul-ations

of upJ-ift after correction for the eustat-i-c rise of

sea level indicate that the land i.s rising at the

rate- of I,75 feet (53 cms) per ce.ntury [Barnett

1970, p. 626).

The contemporary emergence of t.he York

Factory ar:ea since the end of the last cenl-ury is

evide.nced by the progression seawar:d of the broad

vegetat-ion zones on Beacon Point. The beacon at

Marsh Point (Figures 2.L and 3.4) provides a

careful landmark, by which to demonstrate the rela-

tive change in the distribution of vegetation zones

since 1878. Bell's map ii-lustrates the seawarcl

limiL of timber relative to the beacon (Figure 2.I),

Today poplars and willows are fouhd. approximately



one mi-je seawal:d INE) of the beacorr. A correspond-

ing seawar-d progressj-on of the zortê of grasses and

sedges between high water mark and the timbe-r line

has likert'ise occurred since the encr of the last

century.

A worl-d wide rise of sea level is presently
-goccurring-' and in the order of 1.2 mm per year

(Fairbridge 1961). Contempcrary evidence from tide
gauge data (:ì.940-1968) and from the observed e..lLen-

sion of vegetation zones seaward in the last one

hundre.cl years imply on the other ha.nd that a fall-
in sea leve1 is occurring along the south western

coast line of Hudson Bay. Emergence of the ycrk

Facto::y area, while subject to a worlcl wide rise in
sea level is therefore iirdicaÈive of contemporary

upJ-ift of the land at a rate exceeding ttre eustatic
rise of sea level.

(b) Historical Evidence

A series of charts and survevs (Figures

3.2 tc 3,7 inclusive) of the mouths of the Nelson

and Hayes rivers provide historical evidence of the

seaward progression of Beacon Point since the 17th

Century.

The evidence for a
10 / 000 years, and
nature of Holocene
by Jelgersma (1971

lr0

rising sea leve1 during the last
the controversy regarding the
Sea Leve1 changes is discussed

),
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Bel1 (1B7Bb, p"32C) summarises the evidence

indicative of a falling sea level along the East

ma.in coast of Hudson Bay and. conclucles that:

The safte phenomenon is m¿rniiest in the
rreigirbourhood of the mouths of the Nelson and
Haye t s River. ft is said that wíthin the
recollection of the geneïatíon preceding the
present one the island called l.{i1e Land s ,
IMile Sandsl just .bove the present- si te of
York Factory r\¡as submerged at high tide
l'Jor,¡ it is a êrry islancl , several f eet above
high tíde-ûrark.. . .Four-mi1e Island has be-
come overgror,/n r,¿ith sma11 poplars, whi1e.
it is evident that at no very distar-lt pe::iocl
Six-mile Islarrd IFishing Island] forneci t\!,o
islands, rvhicl¡ are nor^r covered r,¿ith f ul. 1-.s:izeð,
trees, while the o1d channel between then now
supports a gror^¡th of ta11 bushes. Ful:ther up
Ehe river, similar dry channels, more or less
ancient, separate former islands fron the
main shores, and the apfreaïauces indicate
Èhat the conditions whích once existed here,
have been removed f urther dor,¡n the river " Itj-s said that about the beginning of our pre-
sent century [18th] some vesseJ-s rvintered
in Ten-Shilling Creek, ruhich couicl not no\.v
approach its mouth, ancl an o1d sketch-nap
shervs a channel connect írrg llaye I s and Nel_son
Rivers IPenny Cutavray, Robson I s Survey Ij 45:
See Figure f .5 ] which does not nord exisr .
There is no evi-denc e of the sea anywhere
encroaching upon the lancl . On the cont rary ,the wide open border bet\.,reen the woods and
the \.,/ater indicates t.hat the latter is re-
tiring. 0n Beacon point and the opposite
síde of Haye I s River, j.n traversing this
border from the sea inland, one meets first
r¿ith sedge and grasses; next comes bushes,
then smafl trees and finally, the fti11 sized
timber of the countïy. There is much old
drif t-\./ood near the tree-1ine, ryhich is no\Àr
apparently never touched by the r,¡ater. The
Indians say that their o1d goose hunting



't 1)

grounds along ihe coast
of. the mouth oí the Nels
deserted by the geese, t
"dried rrp".10

to the northward
on River are nor¡r
he water having

Marlne Shore
Facles

(c) Stratigraphic Evidence

Stratigraphic relationships in an area malz

indicate former marine regression or transgression

(Krumbein ç Sloss 1963, Table 9.1- p. 315).

The siral-igraphic srrccession in thr-e York

I'actory ä.rea (Fi gure 2 .22) , provid-es evidence of

former ma.rine regl:ession. Several- lines of evidence

confirm t-hat the sequence of marine sediments

represents a regiression shore facies:
(i) The marj-ne origin of the units unde::-

(ii)

lying recent peat and alluvial :nater-
ials is knov¡n from the presence of
shells id.entifj-ed as a truly sub-
arctic marine species. 11

Radiocarborr dating cf driftrvood
(I'igure 2"2L) extracted from the
course sand and gravel layer (Unit
4 , Figure 2.22 ) denronstrates that
the unit becomes progressively
younger towards HuCson Bay (r.e.
towards the marine point of r'eference)

The coarse over fine sequence of
marine deposits (units I-4, Fj-gure
2.22 ) represents a classical of f J-ap
relationship (Krumbein & Sloss l-963
pp. 314-315), originating from marine
regression.

(iii )

10. 8e11, R. 1B7Bb, Report on the Count::y between
Lake Winnípeg and Hudson Bay, Geol. Surv. Can.
Report of Proçtress I l-B-/7-78 (VI) p. 25CC.

Personal communicaL.ion : Mrs " Trene LuÌ:insky,
Department of ZooLogy, University of tulanitoba,

11.
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f i r¡ ì Con-uernporary sedimentation at Marsh Point
involves ta) beachr- formation (Secticn 4.I)
C.uring periods \^/hen exceptional hiqh
wateï occurs in association ivith onshore
NW winds, and (b) rr.ìore or less continuous
additicn of sand and grarzel and dri f trvood-
debris on top of the marine clays exposed-
on t-he mudf lats. Tide gaugie observations
and the progression seaward of vegetation
zones during the last hundred years con-
firm that sedimentation is occurring dr-rring
a fa1l of sea level. fn the light of the
principle of Uniformitarianisrnf2 the
operation of the observed sedirnentation
processes during a faliing sea. levei I over
à period of several thousanil years wor--,lcl
give rise to the stratÌ-graphic sequence
and the distribtition of beach ridges
presently found on Beacon Point.

It is concluded therefore that stratigraphic successir:n

oi the surficial deposits along the northwestern irank

of ÊIayes River has resul-ted frc¡m sedimentation during

a falI of sea ievel.

(d) Geomo::phological_Evijlenqe

In northern Manitoba the liin'it of the marine

sea transgressicn (Tyrrell- sea phase) which rea.ch¡-ed- its

maximum extent 7-8r000 years ago (Lee 1960, 1968)

occurs between 400-500 feet above sea level. The

extent of the marine inundation is known from tl¡-e

distribution of fossiliferous marine c1-ays and wave

Processes which- operate
to do so throughout the
at the satne rate.

at present have continued
past, though not necessarilY

l2
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noclif ied landf orms (Figure A*15 ) , Extending sea-

ward of the marine lìmit there occurs a successicn

of abandonecl beach ridges which generally parallel
the present coastline of ïfudscn Bay. Tthe ]¡eaches

are manifestation of deposition during the reqres-

sion of the Tyrrell Sea.

At present available Cata indicate that
wo::id rvide sea level has conti-nued- to rise ihroughout

the la.st 10 ,000 years. Conterirporar!, historical 
n

geornorphic and stratigraphic evidence from the Itudson

Bay region de.monstra'te on the other trandf a ïegres-

sion of sea level throughout post^glacia.J- time. The

re] ati.ve rise in the iand. during a period of knowa

r-ising sea level, in an area close to the centres of

ice accumulation in the Huoson Bay region, is there-

fore attributed to glacial rebound of the earth's
crust. Upiift of the land has taken placer ând con-

tinues to occur at a rate significantly greater than

the post-glacial rise of sea leveI.
(e) Geophysical Evidence

The terrestrial gravityl3 fo= any point on

the earthts surface may be calculated by use of the

The resultant force on any body
near the earthrs surface, due to
by the earth and to its rotation
(Howell et. a1. ¡ 1962, p, 2lB) .

of maLte.r at or
the attraction
about its axis

13
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International Gravity Formulal4 adopted by the

International Union of Geodesy and Geophlzsics -in

1930 (Parasnis L962, p. 31). Direct measurements

of terrestrial gravity can be obtained by various

instruments (gravimeters). The difference betrveen
Gr¿.vltY
Anosalles theoretical calculated and observed te::restrial

gravity is called a gravity anomaly" Excess ob-

sen¡ed. gravity is referred to as a posil-ive a.nomo.lv;

a deficiency of observed grarrity is knot^rn as a

negatj-ve anomaly. The magnitude of the c;ravitlz

anomaly is expïessed. in mitiigalsls. Since the force

of gravity outside the earth vari es in inverse

proportion to the square of the clistance from the

earth's centre, a free-air co::recti-on is usuall-y nade

rel-ative to a selected datum or to sea level. Correc-

'Led- readings are l<nown as free-a-ir anoma-lies.

14 g = g7l.o4g (r + 0.005 2BB4 sin2ô - 0"000005

sin2zO) " 7t"".2
where 0 - latitude,

15 One mj-I]igal is 1111000 of a gaI., which is the
c.g.s. unit of acceleration (1 cm/sec2) named
after Gallileo,
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Negativ'e gravity anomalies in an area. in--

dj-cate a deficiency of mass in the crust and. the

subcrustal layers. Isostasy refers to the equili.-
brium coadition i-n v¡hrich elevated masses such as

continents and mountains are compensateo- by a tnass

deficiency in the crusL beneath them (I{orve11 et. aL.,

1962 , p " 266 .\ . The exj-sf-ance of a large ccntinental
ice mass produces a similar effect, the ice load

beinq compensated by the derzelopment of a deficj ency

of mass in the crust beneatir as a result of the hor-
izontai transfer of viscous manl:le materials from

belov¡ the area of ice cover" When the ice melts a

return to isostatic equiliL,riuml6 is initiatecl. rf
the recovery is incomplete, negative grar;ity anomalies

are observed, reflecting the tendency of the crust
to rise to eliminate the displacement caused by i:.he

Pleistocene ice loads.

The distribution of mean free-air anomalies

in the HuCson Bay region (Figure 3.8) is charact-

erisçd by an anomaly low in the order of -50 milliEals
centred over Eskimo Point, and. a seconcl low of about

-40 milligals centred over the Foxe Basin. I{alcott
(I97L, p. 719) concludes that the distribution of

It is assurned that
equ.ilibrium existed
sheets.

a preglacial state of isostatic
before the growth of the ice

16
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negative. anomalies / crusl-al rebound and continental

glaciation are closely related. The trvo gravity

lorv-s over lludson Bay in the v-icinity of Keewatin

and the !'oxe Basin cori:espond to the position of Lhe

l-ast rem¡,ants of the Wisconsinan ice sheet. ïsoba""=i7

generatly parallel the gira.zity contours, both the

latter and- the isobases exhibiting a concr:ntric

ell.ipLica1 di.stribrr-tion over the ÈIudson Bay regi on

(Figures 3.8 and 3.9)"

Negative anomaly contours for the Hudson

Bay regi-6¡ demonstrate presently os6u¡ring compensa-

tion with'in tìre crust, follor,zing deglaciaticn. ff

the greatest part of the presentilz obser-¡ed negatirre

anomalies are due eirti::ely to the isostatic effects

of the ice Ioad, rìo tectonic movements havingt con-

tributed to the observed over compensation takinE

place in the I{udson Bay regiorr, then it is pos,s:.ble

to estimate the amount of glacial rebound still- to

occur. By multiplying the obsenzed anomaly in miili-
ga-1s by -J , the remaining uplift in metres at any

point may be estimated (Walcott L970, p. 7I9). The

York Factcry area corresponds to the -27 milligal

conLour (Figure 3.8). Thus the estimated amount of

uplift yet to occur is in the order of 190 metres

(623 feet) .

T1 Isobases are l-ines, plotted
Points of equal uplift"

on a map, joining
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3.4 POSTGLACIAL UPLTFT AND EMER.GEL]CE

The emergience of the York Factory area

ref.r¿rs speciflcallv Lo the change of sea leve'l

reiative to the land during the er¡olution of Beacoi-l

?oint. The amount of postglacial uplift on the
Postglacial,
Uplfft other hand, includes an eustatic rise of sea level

cor-'rection, since rvorlC ivide sea leve1 has f luctuated

throughout the last 10,000 yea-rs" The postgiacial

uplift of the land at eny parb.icular time is obtained

from the preserrt elevation of a shoreline feature

indj-cative of the former sea 1evel, plus the subse-

quent rise in sea level since that tj-ne. As a

resul-t pcstglacial uplift can cnly be es'timated

from stratigraphic-geomorphological evidence, because

the::e is no absolute curve of sea 1evel fluctuations

avaitabfe for the Hi-rdson Bay region. Estimates of

sea l.evel rise ar:e based on 'the curves (-t-igures 3.10,

and 3.11) derived by Shepard (L964) and Scholl and

Stuiver (I965) "IB

18 The smoothed curve of Shepard (Lg64) was used to
estimate the eustatic ri se of sea level pricr to
4t0A0 years B.P. The curve of Schol-l aud Stuiver
(1965) was used to estimate sea level rise
durinq the l-ast 4r000 years,
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Investigetions of the emergence and post-

glacial uplift of the York Factory area¡ and the

Hayes Rir¡er area ¡ are based on the ali:itude and

radiocarl:on age of ¡narine shell-s and- driftv¿ooC

materials. The latter \^/ere extracted from the con-

tinuous sand and gravel unit (Figure 2 "2L) observed

along the northr'¡estern bank of i{ayes Rirzer in the

vicinity of York Factory. This stratigraphic un-it

was selected in pr'eference to the sequence cf

abancr¿oned beaches which traverse Beacon Point, as

the iirdicator of former sea level for several reascns"

(i) Beaches cn Beacon Point possess
pe::mafrost cores, a ccnditicn that d.evelo¡:s su.b-
sequent to their formation (4.1). The up-doming
of beaches by permafrost renders it impossil--,le
to determine accurately the heighi of the original
beach form above sea level.

(ii) Beach ridges on Beacon Point are
subject -uo intermittent inunC.atj-on by floodwater,
durirrg periods of high rvater in the lower estuaries.
Deposit.ion of aliuvial- mater:-a1s arrd the accumula-
tion of peat has consid.erabl-¿' morl-ified the lateral
extent and the heighb. of the original beach forms.

(iii) Beaclies presently forming at l{arsh
Point do so during pericds of exceptionall¡¡ high
r^¡ater accompanied with strong onshore winds (4.1) .
This int.roduces the problem of relating the beach
form to the mean sea level at the time of its form-
ation. The sand and gravel unit on the other hancl
represents ilore or less continuous sedimentation
along the f oreshore during open water conci.itions.
This unit is ::egarded as a more reliable indicator
of mean sea level.
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Data from stratigraphic sites (I) ' (3) t

(i.0) and (13) \,vere used to determine the rate of

emergence and uplif t (Tables 3. I-L , 3. IIÏ and 3 . IV) .

Data from an adCitiona-l- site approximately eighty

miles upstr:eam on Hayes River: v¿as i-ncorporated in

the sampl-e. I4arine shells frolit this site at an

elevation of 315 feet above sea level were dated at

1570!. 140 radiocarbon lzears B"P. (Crai-g 1969, p.69i 
"

The addi*tíon of the latter site extends the lilnited

temporal range (2100 490 radiocarbon years B.P.)

of the Beacon Point sites, minimising in parL er]:ors

in the estimation of uplift and emerqence basecl on

a small sample of dates from a single localitl'.

At siLe (I2) , driftv¡ood material at 7 .L

feet above sea level i-n the continuous sand and

qravel unit, yietded a date of 12501 105 radiocarbon

years B.P. Dates from sites (1), (3), (10) arrd (13)

indicate that the unil- becomes progressively younger

towards Marsh Point (Figure 2 .2L) " Site (12 ) j-s

not included in the sample due to this inconsistenciz

in the stratigraptric secruence. The redeposition of

driftwood from an older site may account for this
19(lrscrepancy.

Andrervs (1968a, p. 42) has
sources of error associated
of uplift curves,

summarised other
with the construction

19
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In the present anô.lysis of the Ltne/

emergence anC Lhe time/uplift data, o]:tained from

fielcl observations (Tables 3"II, 3.ffI and 3"IV)

certain assumptions have been made regarding the

duration of the rebound process. ft is assumed that:
(i) The time of Ceglaciation corresÐonds

to the initiat.ion of uplift. Thus uplift is defii-,eC
as postglaciai upIift.20 The d.eglaciation of i:he
Nelson-Halzes River area is dated a"t 75701140 ::adio*
carbon years B.P" (C::aig 1969).

(ii) The rnarine -i-nundation of the Flayes
River ar:ee occurred immediately after deglaciation,
so that the marine limit at:375 feet abor¡e sea level
is synchronous v¡ith the event of deglaciation.

(iii) The age of the marine shells anC
drifti^¡ood materials approxirnaLes the ti:ne of form-
ation of the respective marine limits.

Timer/emergence and tirne/postglac-iaj- upl-ift

relationships may be plotted and expressed. in several-

differenL ways. rn the present analysis the indep-

endent variable, time, is expressed. as radiocarbon

The recovery of the eartlr' s crust may have begun
dur:'-ng the thinning of the ice sheets, and before
the inundation of the Hudson Bay Lorvlands by th.e
Tyrrell Sea. If the re-covery of the crust rvas
initiated l:efore the marine transgression, this
initial phase of uplift cannot be es-'imated by
s tratigraphi c-geomorpho 1o gi ca I inve s ti gations
based on the observation of t-he age and altitude
of f ormer marine lirnits. An unknor,,rn a.mount of
recover)¡ of tire crust may have occurred, which
is not detectable by geomorohological field lvork,
before the formation of the marine limit at 375
feet above sea level-.

20
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MârhenatlcaL the
ìfodels of
Postglacfal
upllit And

2Tyears-* since de.glaciation. Thus (t) = 7570 repre-

sents 0.0 years B.P. Postglacial uplift and

emergence are piotted as the amouni of uplift or

emergence accompli shed at (t) radiocarbon years

since cleglaciation. By piotting fielci d.ata in t.his

manner it is possible to extend the computed curves

beyond tire present, and the mathematical model has

predictive value"

Time/emergence and time/uplift curves fo::

Hayes Rj,ver area are presented in Figures 3.1.2

3"13" Using the method of least squares the

computed curves were found to l¡e

E_ = 21-8.66 log(t) - 47L.98
a

Uu - f (t)

f t (7570) = 3.12 feet (94cms)

(1)

(2)U_ = 236"24 log(t) * 500.14
a

v¡here E^ and U_ are the respective amounts of emer-ae
gence atrC pcstglac:-al uplift accornplislleC at (t)

years since deglaciation. The present rate of

postglacial uplift is obtained from the slope of

the curve at (t) = 7570 (i.e. 0.0 years B"P.).

per century.

2L Time recorded as radiocarbon years B.P. may
differ frorn absolute time (Si:uiver and Suess
1966) ,
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The gerreral form of equation (2) may be l¿rítten as

U_=a+b(l-ogt) (3)
a

where U_ is the uplift .accomplished at time (i:) , and
a

(a) and (h,) are derived constants. fnspect-r-on of

function (3) reveals that 'the rate of change between

U, and (t), given by f '(t) varies r¡¿ith the inverse

of (t) " Figure 3.13 indicates that the rate of

uplif t is initialllz rapid and d.ecel-erates wiLh tj-me.

The rate of deceleration i s not constant, since by

equation (3), f " (t) = *b/L2 n indicating that the

deceleration of the uplif t process rzaries witir time.

Equatíon (3) has the shortcoming that at (i:) = 0,

thaL is at the time of deglaciaì:ion, Uu. -+-æ. T'hus the

graph does not go through the orígin. By nsìng a

function of the form

u^ = c(t)d (4)
a

the curve does go throu.gh the origin (0.0 tinie, 0. 0

uplift) " The above function does fit close11¡ the

observed field data (Figure 3,14). The best fit

curve computed by the method of least squares i s

u_ = 1.003(r)0.682 (5)
a

The present rate of uplift (t = 0.0 years B.P.) is

given by the derivative of equation (5):

f t(7570) = 3.89 fee'c (119 cms),/centurlz

which is slightly higher than the estimate derived
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frorn ,equatiot: (Z) , Inspection of Figure 3. l-4 indi-

cates thaL the uplift accomplished decelera.tes with

time. Frorn equa.tion (4) , f t [t) = (d) (Ua) / ft-) , thr]s

the rate at lvhich upl-ift is occur.ring varies røith

both (Ur) and (t) . The rate of cle^celeration is al.so
)

non-unif oiim ¡ since- f " (t) = d (d 1) (Ua) /t' ' indicatj-rrg

that the rate of cleceleration varies with time.

i{nor.,øJ-edge of the tota.l anroun't of crr-rs'La1

depress-ì-on, the present rate of uplift and the amotr,lt

of uplift accoinpiished since dcalaciation, enables

p::ed-ì-cticn of the duration of th-e- rebound. process.

Th-e distribution of free*air anomalies (Figure 3. B)

indic¡-tes that there are 460^620 feet of upli-ft

rernaining in 'the Ha¡¡es River area" Àssuming a rnean

value of 540 feet renain-'i-ng upli-ft., the total- crustal

dep::ession rn¡as of the order of 955 feet, since field

eviderrce (Table -".IV) 'ïndicates tha-t a-i present

415 feet of postglaciai uplift has been accomPlished."

Inspection of p-i-gure 3.14 rerzeals that the time

required to reduce uplift to zero, that is to accom-

plish the total recovery of 955 feet is approximatellz

24 x 103 years. Using equation (5) as a model of

the uplift process implies tha+- as (t) -> - then

(U.)* Thj-s means that the uplift process continues
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after the compensation for the total crustal depres*

sion of 955 feet. A function in v¡hich (1:)+ ¡ years

âs U_ +955 feet is requireC to approxirnate both thea

rate and 'tire duration of upiift. By using a function
of the general form

(6)

where U_ is the uplift accomplished at (t) yearsa

since deglaciation, (k) is the total crustal d_e1:res*

sion, and (m) and (n) are derived constants, then

the lj-ne U_ = 955 is an asymptote to the curve, anda

the amount of uplift accompl-ished ma.y be expl:essed

in terrns of the initial crustal depressior-r. plotting

the moclified f iel-d data (Table 3. r\/) as in Figure

3. 15 the best f it computed curve $ras founcl to be
J.u^ = 955.0 501.1 (0.9479)' (7)

U^-k-m(n)t
d.

which is esuivaient t'o

U = 955.0a 5o1.ie _0.08s7 (L)

Inspection of Figure 3. l-5 indicates that the time

taken to accomplish a total uplift of 955 feet is
approximately 50 x 103 years. The presenL rate of

uplift, given by the derivative of equation (B) at
(t) = 0.0 years is 4"29 feet (130 cms) per century,

(B)
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Discu6slon of
UpLifc Hodels

Using functions (7 ) and (B) as models of

the uplift process implies tha.t the latter may be

approximated bv a modified exponential function"

This suggests a uniform behaviour of the crust,
s-i-nce frcm eguation (6), dua//Ua = 1n(n)dt. Thus

the rate of change of Uu is pr:oportional to U_.

Three mathematical- functions have been

conside¡ed as models of the postglaciai upli f't:

plîocess:

(1)

(2)

(3)

loq (t)a

U = c(te

1-

U - k ^ m(n)'
a

,t
)*

Each model provides an adequate approximation of Lhe

observed fiei-d datar oh tlre basis of statj-stical

iests of correfation and "goodness of fit". Each

model implies holerzer a different operation of the

uplif't process v¿ith respect to time. AltTrough the

effect of the recovery of the crust may be simulated

by any of the above models, this does not necessaril-y

mean that the models simulate t.he actual operation

of the uplift process. By the principle of Equifin-

ality, the same end condition in the landscape may

result from different processes, Thus tþs ::ationale
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ior curve fit-ting assumes oaramount imoo::tance,

as each of tTre models p::oviCes an adequate âpprox-

imation of the field data, but. imply on the other

hand a different operaiion of oostglacia-1 recovery

of the crust. StraLigr:aphic-geomorpl-rological

inr¡estigations are concerned with the "effects"

of uprfif¡, and by their nature d.o not pr:ovide a

dir:ect means oi. investigation of the crustal pro-

cesses associated with glacio-isostasy. DefininE

a modei. which simulates both the effects of glacio-

iscstatic recovery and the actual recovery process

j-s therefore a- geophysj-cal problem.

Model (1) , although providinq the best fj.t-
(r = 0.99) to the obser¡zed fiel-d data for the period

7570-0.0 years 8.P., indicates ì:hat the t.ime reguired

to compensate for the total crlrsta.l depressicn j-s of

the orde-r of 10 x 106 years. 'l'he latter period seems

unrealistic in terms of the length of the former

glacial and interglacial periods. Model (2) implies

that the up1:'ft process will continue indefinitely,

thus the mod-el doe.s not satisfactorily simulate the

compensation process, which tlreoreticalJ.y should

proceed until an equilibrium condition preva.ils

similar to that preceding the overloadingr by the ice
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sheets. In regard to model (3) , Intralcott (1970

pp. 7L9-20) has questioned ì:he validitl. 6¡ a

sirnple exponenLial d.ecay funciion. A more com-

pli.ca'tec1 mathemaLical model may be required.

Niskanen (I949) contends that t--iie stresses pro-

ducei in Lhe crust during the do-'¡mrvarping by an

ice load have d.ecayed completely by t-he tirrte of

deglaci at.ion. Consequentllz inv¡arcJ f lowing mantle

material has to work against the elastic stressL's

produced in the crust by uplift, and upli-ft is

retardecl . 
2 2

It is nct possii:le at this level of

analysis to accept r¡ithout rese-rvation, an¡¿ of l,he

three models applied to the fiel-d data d.ue to the

smal.l sample size, ancl due to the unrelial:ility of

prediction that may result f::om a smal-l. sample of

aitítudes and dates from a single locality. Tne

non-linea-r relationship between Uu and (t) also

precludes any statement regardi.ng the average rate

of uplift in the Hayes River area.

As quoted in WalcotL (1970, p. 720).22
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Present rates of oostglacial r-rplift,

ba.sed on models (1) , (.21 and (3) are 3.L2 feet
R.ates of

T;ïi?t".'.l rc.g4 metres), 3.89 feet (1..i9 metres) and

4.29 fee.t (1. 31 metres ) per century. In view

of the relati r,'e pauci-ty of Cai:a concerni_ng the

age and elevat,ion of forrner marine shorelines
j-n the lower ilayes River area, Moclel (3) ,

Figure 3.15, i',zhJ-ch presently prcvides the

sim.plest and most. logical approxirr_ration of
fj-eld observations, is favoured"
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TABLE S. i

RADiOCARBO¡| DAÏES ilII iiARIi\iE SHTLLS, CHURCi]ILL AREA, I"1¡.IIITOBA

LOCI.LITY À:ÞÞ^v \f T ô?

S¡1}iPLE (it. a.s.1. )

ÀGE (n_r-DIOCAn¡0¡l
YEARS B.F. )

2

3

4

5

6

7

B

9

L24

90

72

35

at

15

r2s

L00

t?

3,180 r 140

2,370 ! 130

2,120 t 130

I,240 i 130

r,020 J 140

3,430 ! r40

2,800 ! 110

3,190 t g0

385 ! 80

110 -

120 L

SOURCE: CRÀIG (1969, p.'1 4)

Mytitus

Various

1000 2000 3000 1000

YEARS BEFORE PRESENT

3.1'RADIOCARBON AGE AND ALTITUDE OF
SHELLS, CHURCHILL AREA, MANITOBA.

1969, p.73 )

tøt

o$
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TABLE 3 JJ

RiiDIÛCARBt)I..i IiGE OF ÐRiFTI^Itlt)D /Ii,IJ] I{ARIi]E SI-lELi-S

HAYES RIVER /trREA, I'{AI\IIÏOBA

LOCAIITY OF
STRA,Tf GRAPTTTC
SITE
(FTGURES

?.JrlA)--
1

3

1.0

13

Craig (1969
p.69, _Table ifSite 11)

SITE
(sPr

FTGURES
2.I, 2.2L)

Mean Sea
Leve1 at
Marsh Point

13

10

3

I
Craig (19 6 9
p.69, Table
Site lt )

ALTTTUDE
(FEET ABOVE
SEA LEVEL)

31. 65

25 .67
L2.2s
7.r7

375.00

/\GE
(FADIOCARBON

YEARS B.P. )

LAiJORATORY
DATI}IG NO. *

GX-2061

GSC-1 3 C 5

GX-2062

GSC_146 B

GSC_878

El\iER(:EI.ICE CUF;t/iS
E

a
EI{ERGENCE
ACCOI'IPLISHED AT
(r ) YEARS SINCE

DEGLACTATION

2 06s

1930

1055

660

7570 r

+

t
+

.L

],25

130

125

190

L40

GSC Geological Survey of Cana.da GX - Geochron Labo¡latories frrc.

TABLE 3,ITT
I4ODIFIED FIEiJ DI\TA USTÐ FOR COI'iPUTATIÛI,i []f:

(r)
AGtr
(RADIOCARBON
YEARS SINCE
DEGLACIATION )

ALTITUDE
(FEET ABOVE
SEA LEVEL)

0.0

7.TL
12.25
25 "6'l
31.6s

375. 00

7570 + r40

6910 + 190

6515 + 125

5640 + 130

5505 i L25

0

37s.00

367.89
362.75
349.33
343.3s

0T,



SITE
(SEE

FTGURES
2.L , 2.2r)

IVIOÐIFIED FIELD DATA FCìR CC}HPUTATiOI; t)F UPLIFT CURVES

Mean Sea
Leve1,
l'{arsh Point

13

10

3

1

Craig (L969,
p.69, TabIe
Site 11)

ELEVATTON
(FEET) AFTER
EUSTATIC SEA
LEVEL CORRECTTON

TABLE 3, IV

0.0

7.93

L3.23

27 .80

34.27

415.0C

AGE
(RÄDIOCARBON
YEARS STNCE
DEGLACIATION)

T,

U
a

UPLIFT
ACCOMPLTSHED AT
(t) YEARS SINC]]

DEGLACTATION

7570 I l.40

6910

65 15

5640

5505

0

I

I

+

190

l-25

130

L25

Ur
UPLIFT
REMAINTNG AT
(--) YEARS SII'TCE

DEGLACIATIOi\l
(955-Ll )' a'

415.00

407.07

40L .7 7

3Bi .20

380.73

0

È

s40.0c

5 47 .93

553.23

576 " B0

57 4.27

955.00

ts
TJ
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l{E1rN
FR]EE
AN{OMÂN.NE S

FIGURE 3.8

SMOOTH.ED FREE- AIR ANOI\TALY I'IAP OF

CANADA AND NORTIiIRNI UII¡-ITBD STÄTES

Average free air anomafies in -1o x 20 'squares' are smoothed
twice by the method. of averages and contoured. Number of
observations for each average shov¡n in the inset.
1) Esk'imo troint, 2) Southampton Island; 3) Foxe Basin;
4) Ungava Peninsula; 5) i^Jiil.iston Basin¡ 6) Michigan
Basin ¡ 7') Flin Flon"

+20-

/ rî)
t a5/

SOURCtr: Wal-cott 1970, p. 7I-l 
"
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FIGURE .3, 9

TSOBASE MAP F'OR CANADA SHOI'JING
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FIGURE 3. ].0
RISE OF SEA LEVEL

SOURCE: Shepard 1964, p. 575
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CONTEIUPORARY PROCESSES

The ice rlira s here , the ice \{a s there ,
The ice \../as all around:
IË cracired and growled, and roared and howleC,
Like noises in a stu-ound I

Samuel Taylor Coleridge lr172-1834.
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4 "L COASTAL PROCESSES A\ID BEACH FOR-I\,iATIOI\]

Direct observation of coa.stal processes

during the 1969 and LgTO field seasons indícates that

the beach presently forming at' l'larsh Point is not

inunclat-ed du::i-ng nornal tidai condii:ions " The drift-

wood line is l-ocatecl approximatety 600 feet inland
1

of no:-'ma.l- high wa'ter marl<.- Inund.ation of this part

of the back-shore occurs oniy d-urii:g periods of

excepti onally high water. Conseqr-rently i:each f ormation

is associated with the occurrence of an extrene
"ExÈre¡e Event,,

event. The latter is defined as a period of except-

ional high v¡ater in association with onshcre stor¡n

rvinds. The minimum condi tion f or an extreme 'er/ent

to occuï at l.larsh Point, based on tidal- ranges

obser-,'ed, is a tide of at least f ir¡e feet higher

tha.n present hi-gh \^/aLer mark. Such a tide completely

inundates the backshore.

Optimum conditions for the complete inund-

ation of the backshore zcne cccui: (a) in the l-atter
IDundatlon of the
Backshore zone part of each year, anc- (b) during the break-up

perioc1.2 T'ide gauge records from Churchill, indicate

consistently higher water level-s during September 
'

1¿ Arbitrarily defined as the seaward timit of grasses
and sedqes at l4arsh Point.

.)

' The mean date of breal---up of llayes River at Yorl<
Factory¡ âs defined by l'facKay ancl ¡lacKay (1965)
is Itlay 20th.
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October and Nove¡nber:, along the southv¡est coast of

Hudson Bay" A relatively high frequency of NVJ and

ItJltlV[ wincls a-nd þf gher average monti-rly wind speeds

are a.lso characteristic of the iatter part of 1-he

1¡ear (I"igure 4 "1¡ Table 4.I) . Exceptional hi-gh water

during and fol lowinq the Ì:real<*up af Hayes River

at York- !---actory is knov¡n frcm 1-he historic record. " 
3

A, higTi frequenc]a of NE a.nd ENE r,vinds is also recorded-

during lviay and Ju.ne of each year (Figure 4.1). Such

a v¡ind set-up prevents ice f::om moving ba1'e¡¿t¿, fce

in Hudson Bay is drj-ven onshore and into the lowe::

estuaries. The temo.orary barrier effect aggravates

the high rr¡ater in the estuaries associate<l with the

spring run-of f peak " Accord.ing to MacKay and }tacKay

(1965) "discha-rge on the i{ayes is less subject to
the stabil-izing ef f ect of lakes; it may r:ea.ch its
peaJ< molîe øuick11z and exert greater pressure on the

High lvater con<L:itions durinq the break-up period
in 1715 and. 1788 caused- severe damase to the iorL
and bui-l-dings. Iü 1715 James Knight reported that
the garrison r¿as forced " to leave the Factory. &

betal<e ourSelve.s to th-e woods and geltt on Trees
li Stages the I,iate:: Ris.irrg aboye nine foot upon
th-e land ç continued i-rp for Six Daysr was looking
every minute rvhen ]ze Factory would be tore to
pieces. The lce 1a1. ¡srtta & crowded at l-east 2i\
foot h.igher vn the llactory.... " (Qr-roted :'-n Tyler,
1955). In 17BB iJayes River rcse approximately
33 feet at YorJ', tractory, flooding the fort. The
damage was so severe 1-irat. a new l-ocaLicn r¿as
chosen.
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river's j,-ce su.rface d-ur:ing the sprinçr run-of f .

Ice disintegrat:^on is eztremely rapid, and flooding

t'-n the 1Or..¡er stretches of the riVer is not ltncorrmon."

rt is difficuit to ascerl-ain the probabil-ity

of alt e;<tre:le e\zen*' and to relate the latter to

beach formation on Beacon Poi.nt" The period oii obser-

vation and the -tidal rec,:rds represent too small a.

sample on r,vhich to base qi,iantitative coricl-usions

regiarding the ope-ration of coastal processes cluring

i:he last 2 t5O0 yea::s . T j-dal observations (19 6 9^7 0 )

do inCicate that the ba.ckshor:e at lr[arsh Poj nt i-s

cornpletel-y inundated proba-b1y sixteen tirnes in

any one year. Howeve::, even if this frequency of

inund.ation provides ä representatj-ve estj-mate for

the ent:Lre perioä of evolu-t-i-on of Beacon Point, the

kncwi-r probability is of litt'le val-ue unless a

correlation is est-ablished bett^reen thre number of

periods of exceptionai high water thrat occur, and

the number of extreme e'¿ents reguired to form any

one l:each ridge. Meteorologica-l and tide gauge data

indicate only that the optimum conditions for hi-gher

than usual high tides to occur r¡rhich are of sufficient

maEnitude to permit sedimentation along the landward

margin of the backshore, prevai] in the la'tter part

of each year. I^lhether beaches on Beacon Point

originate as a result of an annual accumulation of
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on Beacon Pofnt
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debris, or r,vheth.e:: th-ey are f ormed at b;:eak-up,

v¡hen a- coincidence of high water,, onshore winds , and

an ice barrier offshore may be encountered, is not

,lefinitely knor,,'n. The latter hypothesis is favoured

hou'ever, '1or the foilowing reasons.

(a) fnfreguent exceptional i-righ urater
conditions i n association rvith storm wiuds, during,
and f o-l iowing the l¡realc-uo of Hayes River, have had
catasf.rophic :ceÐercussions fo:: the inhal:itants of
York tracf-ory. Trvice cluring the 18th Century flood,ing
as a- resul-t of ice j arns in the lorver estu-a-r\¡ oartially
subme::ged- the fort and ljuildings.

(b) îhe cccurïence of \rE,/Ei\E r^'ittcls at the
tj-m.e of break-up,. \¡lhich funnel ice back inl,o the
lov,'er: estuary or hcld ice offshore, thus aggrevatingr
the high rn¡ater condition a.ssociated with the spring
run-off peak.

(c) Gouges and grooves obse::'ved after the
breal<-r-rp on lilarsh Point ind-icate 'that ice overrides
tlie bacìcshore zone. Hiqher than usual rvater conoitions
in. assoc-iation with strong onshore v¡inC.s r^¡ould- be
required- t.o drive these ice pans onto tite l-aitdwarrl
margin of the Ï:acl<shore. Sporadic accumulat.ions of
ice rafted ¡naterials, mainly qravels, cobbles and
isolated boulders are- al-so f ound on the backsho::e.
Depositj-on frorrr ice pans is lino¡¡rn to occur annualilz.

(d) Beaches are coraposed almost entirely
of clrif tivood, with oniy sporadic amounts of sand,
gravel and cobble rnate.rial. Large-r than usual amounLs
of dri f tlyoocl are available during the spring f lood
peak. " . . . I have knor,,rn the Ice r^¡hen goino out of
the R:'-vers, [Nelson and Hayesl to appe-ar Like a wooC
or grove of trees with the perdigrious Quantity of
tvood, which has been Brought of the- shores by the
water ancl lce, . . 4

rt is tentaLively concluCed that beach

accumulati on on Beacon Point has resulted from the

I{i11iams, G. (erl ) 1959 .
Observations on I-Juc1 son's

Andrer¡' Graham I s
ffidsonts

Bay Record Socj-ety, Vcl. XXVfI , P.72. London'
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infrequent occur.rence of excepti.orral hj-gh water

cond.itions, in association with onshore stoim rr'inC-s

during and follor,ving the break*up period. Driftlvoo'l

debris ca.):ried dovmstream dur'''ng the spring flood

peak is swept onto -rhe }:ackshore in front of rvind.

driven ice pans during higher than usual t-idal

conditions, Ì".Iinor discontinuous accumulaticns of

driftwood observed along the bacl<shore in front of

the major dr-iftwood line l:spresent deposition d.uring

higher ihan usual high tÍdes throughout the period

of open iva.ter. These are carried back to the land*

ward margin of the backshore rvhen an extreme event

occurs. Since the rate of decomposition of orgarric

materials is relatively slorv, reflecting the sub-

arcLic climatic regime' accumulations of driftr¡rood

do persist as Lopographic "highs" " They provide

also a distinct micro-environment rv-i-th better dra.inage

and a different thermal ground reEi-me" The beaches

are colorrised by shrubs and invaded by permafrost.

The vegetation response and the development of

permafrost ernphasise the original beach form. ft is

the latter attributes, rather than the material

compositïcn of abandoned- beach lines that enables

the identification of former driftv¿ood accumulations

on Beacon Point. Present rates of postglacial uplift.
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(section 3 " 4) are of th-e order of 3.5 f eet per cen*

1-u::y. This rate of crustal recovery produces sLlffic-

ient progression seawarcl of Beacon troint between

extrene events 50 as to pr:eserve a- beach from des-

tructi^on by subseguent exceptionally high water and

storm conditions "

4.2 CHANNEL PROCESSES

The peninsular shape of the York Factory

are-a reflects the boundary conditions inposed by the

llelson and Hayes Rj-vers" channel- processes operative

_in the estuaries have modif i ed and to a large extent

control-lec the conf iguratj-on cf Beacon Point, during

its evolution in the last 2,500 years' So far as

chãnnel processes are conceÏnecl, trvo aspects of geo-

morphic activity are highfy significant, (1) the

effects of ice, and (2) the frequency of C'i scharge'

The latter factors ivhich reflect the su]:a'rctic

climatic regime are key consj-deraticns in terms of

the evolution of the present channel patterr:s.

4.2.7. Channei Patterns

Tyrrel-1(19].6)observedseveraldifferences

between the lor,,¡er reaches of the Hayes and Nelson

Rivers.
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In its lc¡wer porËíon the va11ey of Nelson
river differs in some importanr particulars
frorn that of the Hayes. Like in the va11ey
of the latter stream the banlcs are steep and
of ten precipitous, buL unliice it the rivet:
fil1s the va1ley from banlc to banlc not only
in the ticial. po::tion at its mouth, but as far
as I coul-d see upruar<is from the surrlttrit of
Gi1lam Island. No bottom lands of any apprec-
i-able size could be seeit and theie are no
terraces along the sides of the va11ey, fcr
the ri-ver above the head of tide r^¡ater is at
present actí-ve1y engaged in undercutting both
ol= its banks, and in deeperrirrg irs channel
iron side to síde.. ..

Gillam and Seal Islands, -u¡hich lie just
at the head of tide r,/aLer in Nelson river,
also differ from any of the islands in Hayes
river, ín that they are ccmposed entíre1y of
til1, and rise to the fu11 height aÍ the
ad j oining plain f rom rvhich they have been cut:
of f or separete,l by th.e river, doubtless
assisted in the first place by a sma1l stream
r,¡hich j oins the mai-n rir¡er immediately to the
I,7est of them.

The si-zes of the t\^/o valleys are not at
all proportional to Ehe sizes of th-e two
s treams which f 1or,¡ in them, f or while the
llayes river is on1.y about one-eight of the
size of Nel,scrr river the.¡alie)'in rvhich it-
f 1ol''s is the larger of Lhe two.5

fn contrast to the Ne-l-son esiruary the loiver

reaches of Hayes River are characterised by a series

of channel bars and islands. The sequence encolÌntered.

upstream from the mouLh cf the Hayes is as follows:

Tyrre1l, i.B. 19l-6, Irlotes on the Geology of
and Hayes Rivers , Roy. So_c. Can. Trans. Ser.
Vo1. 10, Sec. 4, p. 23.

Nelson
aJ7
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(a) Several ba.rs across the mouth of the
river and in rnidchrannel, wlu'-ch are composed mainly
of gravel matei:ial, but wilh spora.cti.c amounts of
cobi:l-e and ]¡oul-der size- materi-al on thei;: surf ace.

(b) Low islands with incipient vegetatr-ioir
cover (e.9" Eastern Shoal, Fig. 4.2) , wh.ich a.re
stil-l subject to perÍorlic -ì-nundation.

shrubs
(c) Low isl-ands stabilized by grass and

(e. g. Hay Tsland) .

(d) trrTooded isiands (Poplars, willows)
with steep banks 10-30 feei high composed of al1uvì al
materials, dominantly silt size and with occasiona-l
layers of very fine sand (Fiq. 4.3).

Upstream of York Factory the channels

bet"ween tlre islands have silted up" Fishing Island,

for example represents the joining together of tv/c

separate islanos as a cot)sequence of the infillirrg
of the fo-rmer channel between them.

The most striking differences between the

lowe:: reaches of the Nelson and Hayes Rivers al:e,

their mean discharge relative to the size of the

valleys thelz occupy, a¡d the presence of the sequence

of depositiorrai fonns in the Hayes estuary. fn

terms of the regime of a particular stream, channel

form (pattern) is a semj.-independent variabl_e"

Channel form may be modified b1z such factors as

discharge, sediment size and quantity delivered to
the channel, and the frequency of discharge. Conse-

quently the evolution of channel patterns in the

York Factory ares is discussed in Chapter V,

folJ-orvi-ng review of the above factors.
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1.2.2 Hydrol-ogy

Both- the Ne1son anci Ha-yes River hydrographs

Hydrorcsrc_ar 
dis¡llay a cha::acteristic f l.ood- peak in laLe spring'.

AsPects or

lll.l|ruo,". In tlre case of 1-he t\el-sr:n R,iver, the storage poten-

tial of Lake tr'Íinnipeg, Cross Lake., Sipiwesk Lake

and Split Lake results in a smcothing lagging out*

f L.ou' h1'c1r:ogr;aph (Fig. 4.4) . A mean di-scharge of

83r600 c,f .s. j-s reccrded fo:: l.Telson River.6 A

maximum spring fl-orv of 175,000 c"f,s. in 53 years

of record was observed i.n early .june 1966, bel-ow

Split Lake. The Hayes River: on the other hand is
less subject to the stabilizing effect of large

lakes upstream" As a consequence the spring run-off
peak is more marked" Stream gauge data is not

Run-off
Patterns

available for the Hayes d.olvnstream of the confluence

rvith the God's Rir¿er. An indica-tion however, of the

distribi-r.t--ion arrd the magnitude of the rui:-off may

be obtained. by inspection of the hydrograph for

Moose River, which drains into James Bay (Fig" 4.5).

.A,pproxin'.ately 4BZ of the annual flow occurs in the

months of May and June. As m.uch as 352 of the total
annual discharge occurs in the month cf break-up

7
(May) .'

6 ltydrological- Atlas of Canada, 1969. Prelirninary
Maps: Canadian National Committee for the
International- Hydrolog-ical- Decade, Ottawa.

7' Newbury 1968' P. 20.
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T'he duration curve for lvtoose River (Fig. 4.6) ,

considered as reasonabJ-y tlzuical of the magnj-tude

and frequency of clischa.rge in the Hayes, indicates

tirat f lows of l-00 ,000 c. f . s. or greater occur

approximateiy 52 of the time" The capacity of the

charrnel processes operative in the Hayes estuar:y

r,¿il1 consequentty reflect the highly seasonal nature

oi the discharge. Optimum conCi ti ons f or the tr:ans-

portation of bed rnaterials v¡il1 coincide i¿ith the

spring flood peak.

4.2 "3 Ice Effects

The effects of ice in the Hayes estuary

were observed by several e:q>lorers ancl v'isitors to
York Factory in th,e 18th and lgth Centuries.

(a) Isham's obsei:vation of ice as ôTì

åilåT"i,r."" erosive ano transport-ing âgêflt,r and the floooing
(clrca )745) associaLed with the break-r.lp of Halzss River:

Its a most Surprising thing and past belief
to Itmagine the force and the effects che Ice
has in these parts and coutd not credít such
had not I been Eye witness. Large Rock stones
the Ice had Lífted & Carry t d of the shores,
stones of several tuns rveight, has been seetn
Lying upon Ice at the setting in of the Rívers,
much more at t.he Breaking up of the River's,
vhen the Ice is froze f ast to the ground, ancl
the Deluges or f loods o f \./ater f orcing such up ,
thereby carryts them some distanc e from their
former beds:...as Likewise the sand and Grar¡e1
which is the occation of so many sho1es.. .B

Rich, E.E. 7949. {gme:_::]ramrs O}¡servaiions On
Htldson' s Bay, I7 43, and Notes and Observations
on a book elltitled "A Vovaqe to Hudson's Bav in
the D<¡ÞÞs Galley 1712î. Champ!-ain Society, Toronto



(b) Andreiv Graharn,'s observations of t-he

^ndreç 
Graham,, flood-ing accompanying the breaJ<-up of l{ayes River,

observaÈions and the debris transported dow-nstreaJn on top of the
ice:

Itts unknor¿n the great Deluge that :-s in these
parts, and the Damage that is occç?tionrd b;r
such Deluges or floods of water, at the Breaking
up of the Ríver's, rvith the Sudden thar,¡rs in the
Sprii'rg or" the years, . . the Ice being froze to
the ground conff-nes the v¡ater that iÈt has not
passage to vent itt self into the Sea, rn'hich
occationrs a Rising of the i,¡ater some fathornts
Deep r¿hich in a sma11 tine spreaCs oveï the land
. . . B1oi,/ts the Ice up i^¡j-th a Noise as terrible as
thund€r, . . . Breakts all t-he Bankrs of the Rivers
down, . . . tearts ihe tl:ees Dor"'n of greal, Substan ce
iry the Roats,...for some Distance in Lande,..f
have known the Ice rvhen going out of the Rivers,
to appear Like a wood or grove of trees rvith the
perdigious Quantity of rvood, whicir has been
Brought of the shores by the rüater and Ice, when
'uhese f loods has happnrd, 'n¡hich is f requent in
the shole River s , that abound s ruí th Island s ,
tho not so Boistorious some years as other"....9

(c) Chappell's observations of deposition
from ice:

154

The continual- washing of the traters on eíther
side of the Point of Marsh has enabled the sea
to encroach a great deal on che 1arrd, and thereby
created many dangerous shoals in the mouths of
tlre rivers : the navigaLi-on ha s, by these means
been render:ed extrernely contracted and dif f ictil-t.
The breaking up of the rivers in the spring tends
a1so, on great measure, to increase thes evils:
for, in the first p1ace, the ice being driven
towar<1 s Lhe sea with an amazing velocity, it
carr j.es every thing f orcibly a\^ray, and causes
a general ruin upon the banks, by cutting dor^¡n
large bodies of earth, and hurling trees and
rocks from their places. In the second place,
it frequentiy happens that immense stones lying
at the boÈËom of the river become fixed- into the

Llerr t ,

Chappellrs
0bscrvatlons
r8 L7

9 Williams, G. 1969.
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the rnor¡ement of v¡ater r otì the movement of material,
Lhe vegetation along the banks, ancl on the rl'-\,er

cirannel patt-ern.

ice during the winter, and the freshes, in the
sp::ing, consequently bear th.em a\^ray towards the
sea; but the ice not being able to sustain
th,eir ponderous rüeight f.or âLÌ)/ length of time,
it Iìatural1y occurs, that those masses become
disengaged, and are deposited .?t the rnouths of
the rír'e,rs...10

(d ) BaI l arntyne ¡ s description of the over.-
r-ldirig of the islands in'¿he Hayes estuary by the ice
at- break-up.

...the nouth of the river became so fu11 of ice
thal it s tuclt there, and in less than an hour
the g'ater rose ten or fifceen feet io a 1eve1
rn¡ith the top of the bank. In this srâte it
contínr:ed f or a week; and then about the end
of Mty, the r,rhole f loated gently out to sea. . .

...T1iä islands in the middle of the stream
r./ere covered r,¡ith huge lìlasses of ice. Trrany of
which \.ì/ere piled up to a heigirt of i:vrenty f eet.11

Recerrt observations by tJel.rbury (1968) indi-
cate that in the i,íelson Riizer, the annual clzcie of
ice formaticn and destruction has significant effects

10

t1

Chappell, Lieut. E. 1817. Narrative cn a

@s sa-y in His-laãîestyTs shrip
Rosamund. J. Ì"Iawman London. (Repiinteã by
õõGs p[¡. Co. Toronto 1970).

Ballantyne, R..l\t. 1848. Huclggl's eay or Every-Day
Lífe in the Wilds cf Wo::
%Sons, Edinburgh and Lcndon.
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The ef fects <¡f ice in the Hayes estuarlz,

though not observed dire-:ctly, may be inferred from

the inspect--i-orr of the channel and banl<s after
break-up. fce effects represent a. major aspect of

the qeomorph.i-c actj-vity as evidenced by the follol,¡-dvldence of
fce E.ffecËs

ing observations

(a) A considerabl e amount of the beci
material- and mj-dchanlrel bar material is larger than
the ma>:iinu,m size (20 r¡-n di-ameter: Section 4.2 " 4)
rvhich nay be transported b¡¡ l{ayes River during
spring flood peaks, based on the competence para*
meLe::s suggested by La.ne (1955). Thus cobble and
bou.lder s-ize material found on the surface of the
bars and on the lov¡ island-s downstream of york
Factorlz (Fig. 4"7) has originated either from
the rotting of ice wh-ic'h was p-'i-Ied up on these
f orrns during J:reak-up r or from the direct shovincr
of large bed material_ on to the bars and l-ow
islancls by i-ce.

(b) Vegetation Lrim-Iines on the wooded
islands of the Ïlayes esluary and along t.he tribu-
taries of 'L.he l{ayes (Ten Shilling Creek, .8-rench
Creel<) which have originated as a resuit of the
clearing of vegetation b1z border ice along the banks.

(c) The depos-i-t'i on of gravel anC cobble
sj-zed material along the stabie, less steep southern
L,ank of the Hayes (Fig. 4.8).

(d) The scouring action of ice moving
downstr:eam is evident from the almost verti cal side
walls of the larger islands upstream of yo::k Factory.
These islands possess vert.ical cliffs composed of
alluvial materials. Historic record.s indicate that
Hay Island, opposite York Factory was formerJ_y over*
ridden by -i-ce during break-up.

(e) In the vicinity of the beacon at }farsh
Point, contorted masses of lvillows in association
with grooves and qouges cn the gronnd su_rface, attest
to the overriding cf the banirs by ice in the l-ower
estuary. Sporadic accumulations of gravel and cobble
materiafs are found in association with the gouges
and girooves at Point of Marsh.



StreaD CooPetence

4 "2 " 4 Transport, Deposition and E::osion

some measr.-rre of the competen 
"uL2

of Hayes

Riv'er is required in o::der to ascertain the origin

of the bars and is]a-nds i-n the estua::y. Estimates of

the tr.active fo=".13 as derived frc'm observations

of the mean depth of florv and the channel sJ-ope

in t-Jre vicinit'v' of York Factory ar:e presenteC in

Tal:Ie 4"II. The t::active force in turn provides

a measure of the size oi partícle that is rnoved as

beci loaci. L.y t-he stream (Henderson 1-966, PP" 41-6-4L7) "

In the absence of strea¡r gauge data for -Lhe lower

reaches of the Hayes River, the estimated discharge

ma.1' be derived as in Table 4 .If I. On the basis of

tractive force estimates it is concluded that:

(a) The rnean d.iameter of particle moved
during late .iune wheu the depth of flov¡ is approx-
imatellz 8.0 feet (estimated o:Lscharge 57,000 c. f " s. )

is 5.0 urrn"

(b) By late JulY rvhen the dePth of
(Fig. 4"9) in the vicinity of York Factory is
approximatellz 4.0 feet (esl-imated discharge
c"f "s. ) the diameter of pa::ticle moved by the
stream is of the order of 2.5 mm.

The largest size of grain that a stream can
move in traction as bed load.

The force required to entrain a given grain
on the bed of the stream

flow

19,000

L2

13
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(c) rinrned.iately follov¿ing break-up, assum-
ing that the mean depth of flol,¡ is approximately
30"0 feet, based on observat_ion of the upper limit
of debris accumulation on the banks, the Hayes is
competerrt to no\ze bed ¡raterials up to 23 "0 mm in
di¿rmel-er.

Grab samples from midchannel bars in the

lower Hayes estuary indicate that the mater:'-al is
predoininantly of gravel sLze (10-50 mm in diameter).

On the surfa.ce of the bars and on the stream bed

materi.al of col:ble and bou'loler size is also present
(Fig. 4"7). This material is larger than the

maxirnum size (2:. O mm Diameter) which may be

transported by the Hayes during the spring run-off
peak. Thus the Hayes .iìiver for a short period of
time dui'ing and foÌJ-ov"'ing the breal<-up seascn moves

the material of which the bars and 1ow islands in

the esttiary are formed. The river is competent to
move gravel material up tc 23.0 mm in cliameter

during these flood peaks, but the cobble and bou.Ider

size material are moved by the ice, or deposited

frorn rotting ice which has lodged on top of the

bars and lol is1ands" As the spring floorl peak

termi nates and the depth of f low d.ecreases the Hayes

will move only those particle sizes which it. is com-

petent to handle. The larger particles will no

longer be i¡ transit on the bed and deposition

results.
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l4!dchar'ne1 Bars
and l:sLard s

Recessfon of
Bank o f
Hayes Rlver

The d-eposi'L.icn of ma'teriaL-s is concen-

trated in the form of river mouth and miCchannei

bai:s. Once deposited '¿he coarser neterl-al pllovj-des

a locus for further accunìui¿ìtion. Once bars emerge

as low islands vegetatiou g,r'otvth t::aps and stabil-

Lzes finer sediment (sand and silt material). Post-

glacial upf ift accentuates the evoiuti-onary seqlr-ence

of bar and l.ol¡ island developrnent, whicir is initiated

as a result of the interaction of ti-le channel

variabl-es (discharge, frerluency of d i scharge, sedi-

merrt size and the quantity of secliment d.elivered to

the stream) . The per:manance of the bars ancl their

suÌ:sequent clerzel-oprnent into i sl-and.s alsc ref lecì:s

the erodlbility of the banks of Lhe Hayes. As

observed. by LeopolC et al (L964, p. 294) a necessary

prerequisite for the stabil:i-ttz o:E midchaniiel bars

and thus thej-r- abi lity to divert the f f ow, is that

the channel banks mus'L be suf f iciently erocii ble so

that they rather' than the incipíent bar 9i-¡e v¿ay as

the f low is dir¡erted around the deposited L''ar,

The erodibility and continueC ercsj-on of

the norLhwestern bank of the Fiayes River is lcnot¡n

from tlre historic record. Ty'rre11 (1916, PP. 25*26)

estimated that the rate of recession of the bank in

the vicinity of York Factory was apprcximately 2-3



Pertraf ros t and
Bank RetreaÈ
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f eet per year. Inspectr-on of a photogr-phl4 of.

Yorl< Factory in the early 1930's reveals that the

distance from the fJ.agpole in front of the fort to
the cresL of the river ban]-, is approximately 2Go feet"
observations during the LgTo field season indicate
that the distance from the flagpoJ_e to the top of
the h¡ank is approximately 200 feet. A recession of
the bank in the order of 1.5 feet per year has tirere-
fore occurred dur-ing the last forty years (1930-Lg7o).

Erosion of the northwestern bank is aggra_

vated by a permafrost condition. seasonar mer-ting

of the active 1.y"r15 produces a condition of
decreased internal friction in the banlc materiais,
which is conducive to slope failure. The melting
out of the active ,layer is intensified by the southern

aspect of the northv¡estern bank and the absence of
vegetation. Both factors are corrducíve to increased
penetration of radiated heat from the atmosphere"

The oversteepened nature of the l¡a-nk is maintained

by tidal scour in the lower estuary (Fig. 4.10).

I4 I{ilson, C. 7957. Forts on the Twin Rivers.
gggiS-]1ggg?:!9, York Factory Edition, p. lr.
Hudson-eãy Comþâny, Winnipeg.

The I ayer of ground
thaws i-n surnmer ancl

above the permafrost which
f::eezes in winter.

15



Effects of
Pernafrost
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Channel soundings indicate that the main cha-nnel

follows the left banh (nig" 2.7) . The developrnent

of miCchannel bars and islands has been responsj-ble

for the cleflection of the current against the nortli-

v¡esterrr bank" A short st:retch of bank immedia-'ely

downs'tream of York Fact.ory.. in the lee of Lhe forner

docking ai:ea, has obtained a condition of relat-ive

stabil.ity, and supports a vegeiation cover of grassìes

anC willows. El-sev¡here however, slumped materials

have been removed either by tides or by the spring

flood peaks in the channel, and the oversteepened

condit'i on of the bank and its susceptibil.ity to

eros.ion is perpetuated.

4.2.5 Permaf::ost

Permafrost is often rega::ded as a conciition

rather than a geomorphic pi:ocess. The development

and the presence of discontilluous permafrost in the

York Factory area is an important aspect of the geo-

morphic activity. The principal effects of perma-

frost during the evolution of Beacon Point have been

(a) the development of peat landforms
(as described in Section 2.3) ,

(b) the aggravation of slope failure
along the northwestern bank of Hayes River,

(c) and the development of soil and vege-
tation patterns which reflect dir-rectly the thermal
ground regime associated with the disccntinuous
distribution of permafrost in the area (Section 2.L:
Appendix B).
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Distrlburton
of ?erEafxosl

An íniportant aspect of the permafrost dis-
tribution is the development of the latter condition

in newly erne::gent habitats. Recently emerged por-

tions of Beacotr Point and the inter-beach areas do

not possess a permafrost condition. In the inter-
beach fen zones (Fj.g. 2.24) permafrost is encoutl-

tered on11z il-r the micro-relief features (Calsas)

which rise above the general l-evels of the fen. The

general paLtern of permafrost o.istribution between

York Factory and Marsh Point, as oÌrse-i:ved16 along

the Yorlc Factory baseline, is c-ì-osely rel-ated to

locai- terrain conditions. As a genera-l rule , inter-
beach areas where tlre water tabl-e j-s present at, or

close to the ground surface, are not frozen, irres-
pective of the nat-ure of the vegetation" Palsas

which p::ovide elevated and ::elativel1z weli drained

s-i-tes, and the beach lines (wit-tt the exception of

those recently emerged at Marsh Point) are frozen.

Since the beaches on Beacon Point possess limited
relief, the development and persistence of perma-

frost in these features is important in terms of

Observations were conducted along the Yorlç
Factory baseline using a portable, manually
operated 6 fL. Hoffer Probe, with serated
steel bit, and 3 ft. extensions.

16
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Role of
PerEafrosc as
a GeoEorphlc
Agent

the main'tenance of the seq.uence of beach and inter*
beaclr areas. Bea-ches forming- at Ì4arsh point are

ccmposed predominantly of driftv¿oocl. I-t is likeiy
Lhat were it not for the selective developnient of
perinafrost in these accumulations, the sequence of
beach and inter-beach zones wou-ld become obriterated,
foll-ol.r:Lng the decomposition of the driftwood mat-

erj-a1s which produced the origirral topographic

"high". It is the distribut.ion of permafrost and

the rzege'tative response Lhat present'ìv indica-tes the

pcsiticn of former beaches. Originally the beaches

are formed by coas+-al processes operatir¡e at. tlarsh

Point, but their preservation and persistence es

topographic "highs" in the lanclsca_pe is due to the

permafrost condj-tion which subsequentllz develops.
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TABLE 4,1
(¡l¡les pea uotln) REcoRDED ÁT cHURcHTLL, ¡1Ar{troBA (L9s5-66)

N

¡ìNE

1\¿

FÀIT

Ð

ESE

S5E

c

SSt.¡

SI,J

l¡ss"

w

WNIi

Nh'

À1_ì.
Di,rections

AVERAGE I,II ND SPEEDS

JÀN. FÐE. ÈiAR.

16.8 16"2 I4.7
13.8 17.I 14.2

11. 9 L2 .7 13. l-

11.6 13.2 tL 3

12.6 13.7 13.6

Il-.5 ].'2.2 i5 .6

12.9 12.6 15.9

15. 4 15.7 15.4

13.1 1.4,5 16.9

11.. 9 12 .9 12 . !,

12,1- 12.8 L2.O

!2.7 t3.2 Il-.8
14.0 12-2 tL.4
l8.I 16.1" 15.1

20.7 20.I ].7.2

. lt.0 19.3 L7.3

15,8 15.6 ).4.5

ÄPR. ¡iÀ1'

14. I 12.6

14.4 14.6

14 .0 13. 9

14.8 14. 5

L4 .2 14.7

16.0 L5.7

LB.4 ls.7
18.2 15.6

16. i 15. B

15.4 14,2

13.5 L4.7

ll t ì1 r

l-0.6 13.t

15.5 16. I
1.8. t 17. 0

i.6,5 ]6.3

L5. ? .15. t

JUNE JUL}'

I0. 8 11 .5

Il.6 LL.2

11.Ì 10,4

13.0 12.3

14.5 L?..1

17 .9 15.7

16.0 14.0

Ì5.6 13.6

14.8 13. 3

15.0 12.5

r4.1 13.2

14.4 13.5

13.8 !2.5
14 .9 ]5.5

13,5 13,7

13. 2 13. I

13.5 !2.8

DIìC, YEÀR

).6 .4 i5. .r.

15.l. 14.6

12.9 13.0

r3.I 13.6

13. s 13. 5

13.2 L4.6

t3.I 15.]

li , J l).5

Ir . 5 14.6

Ll.s l-3.2

t2.2 L2.9

1.2 .6 13. l
12.5 12.8

lú.9 16.6

2C.r 18,1

18.7 !7.6

15. 3 ls. r

ÀtJG . 9EP.I . OC'r .. No\¡.

12.3 18. 0 I7 .1 19. s

12.5 16. t 1.6,5 18.4

10. 4 .14 .5 13.7 l-6 . 9

I2 .8 15 . 1 !2.'1 l-7. 8

12.2 16 .4 12. 3 13. 8

15.8 t4.0 16.4 11.?

16.1 13,8 Ie.4 L6,'1

14.6 15.7 16.4 16.0

1"3,3 11.7 ls.C 13.?

12,9 L4.e !2.9 I2.3

12.6 13.6 11.9 13.0

13.5 t3. 4 12.6 12.6

12.9 14.2 13.3 13.3

14.2 18.4 19.0 1.8.5

14,4 20.0 ?-c,9 20.9

15.2 20.9 20.5 20,9

13.5 16.4 15.4 16.9
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TRAcTIVE FoRcE ÂND pARTTcLE stzE (Hnvrs EstunRv)

10. û'
LATE l'lAYf

8,0'
LATE JUNEU*

c.0002

0.00c2

Tl
_=P,S
Y

0,0060

0,0016

0. 0008

T0

q.0'
LATË JULY*'" 0.0002

a,375

0. 100

0, 050

0,9" (- 21,C Nn)

ù,2" (= 5,0 ¡i¡r)

0,l" ( = 2,5 r'rn)

R = IIYDtu\ULIC tuì.DIUS

= (D) . l.lEÀ¡ì DDPTti OF t-Loit

IN !irDE CilÀt{}liìL

S = CHÀNì'IEL SLOPE

t!= SHE^R STR¡ISS (TRÀCTIVE

FORCn )

= SPECIFTC IiEIGIIT OF wÀTÐIt

$2.5 rb/få)

d = ÀÍ:iTEIìIÌrL STZE (INCli¡lS)

Ii\-SET : ÀLLO!]I'3I,I] TF*ìCîIVE
FORCËS lì{ COiiriSIV¡l .¡-l'JD ¡ÌOl;-
coil5sr'/:i FED i:¿T1itr.ìLS ;

IIENDI:IìSO¡] , 19¿6, p'1I7, ?lg

I

Ito::J

TABLT rt,lll

ESTII'IATED DISCHARGE (O), TINYES RIVER AT YORK FACTORY

sn

LATE JUIJE 0.029

LATÉ JULY 0.029

o 
(1.)

18,/5C so,rr. 8,0 rr, 0.0C02 5/,00C c,r,s,

Q = v(À)

u - t;o' ß)2/3 ß)r/2 (tianning Equation, tlcndcrson , L966, p'96)

(1.)o 
= 

l:49 (À) (R)2/3 i<\Li?

whcrc O = Dlscharge
n = t{otì9hI¡ûss Cocfficicnl:
V = Chartnr:1. Vclocit-Y
À =. Cros:¡ s.rcLi()tl¿1. 

^rca 
of Channr:l

tì * lly¡lrarriic [i,rrli u:i
S = ClriìnIìcì. SJ ol)o
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FIGIJRE 4.2

EMERGENT BÀR (EASTEP.}ü SIiO.qL)
LOVÌER HAYËS ESTUARY

WITH II{CIPIEN'I VEGBTATION CO\rER

F]GURE 4.3

CLIFF ,BACKING BEACÍ'I AT
FOUR MTLB TSLfu\D'

COI"IPOSED PRtrDOMIN¿\TEi,Y OF SILT
VI"TTH LEIJSES OF IrINE SAND
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PERCËNi OF fII.IE.OUALLIO OA ËXCÊ=DãI

PERIOD OF FECOÊO:- 5 YEARS

OCTOEEÂ 1959 TO SEPTEMBER 1965

FfGURE 4.6

DUR.ATION CURVE OF MONTHLY FLOW:

MOO-qE RTVER AT MOOSE RIVER CROSSTNG

SOURCE: Hydrological Atl-as of Canada, l-969 .
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FIGURE 4.7

coBBLE, GRAVEL AND COARSE

ON THE BEACH OF HAV

SAND MATERIALS

ISLAND

:)il.:;;i1,4'l:!:¿:/:,.¡i,ì) t..t aa:::.:.,. :.','....'...'.
:'a!.+)l+:Lttlt:./..:t;;r|r.l.:..ttta,),,,.

:a:4..::)r¡4..4 :::a:... . :..4|t1:.tata:t).:

FIGURE 4.8

VEGETATTON TRIM LINE, SOUTH BANK OF HAYES

Sporadic accumulations of cobble material
täp of (centre of photograph) d'umped by
ice during break-up.

RIVER

at the
the
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F,IGURE 4 .9

CHANNEL BAR, ONE QUARTER MILE

oF YORK FACTORY, EXPOSED AT

(JULY 1969)

DOVüNSTREAM

LOW TTDE

FIGURE 4.10

OVERSTEEPENING OF RIVER BANK AND

RE}4OVAL OF SLUMPED MATERIALS BY TTDES IN THE

HAYES ESTUARY, AT THE PRESENT YORK FACTORY SITE



CI-IAPTER V

PROC ESS AND EVOLUT i OI'I

Nature does not reveal. all her secrets at orICÉì, rr.rê

alsy ímagine ourselves uninitiate<i in her nr.,'sieries;
q/e are as yet but loitering in her outer courËs.

Seneca



Redefin{cíon
of F,esearch
ObJective

l-13

As def j_ned in Figure 1.. I tLr-e present

or anaj-ysi-s is coilcerned with the evcrution of the york

Factory area during the l_asi 2,500 years. fn te::ms

of the physical bourrclaries i:his represencs the tract
of ranc betv¡een the Nelson and Hayes estuaries and

the latter channels l-hemsel-ves d.or¡¡nstream of Gillam
rsland and Fishing rsrand respectively. The temporal

and physical- bounda::ies defined preclude detail-ed

discussion of the evolution of the area prior to

.2,500 B.P. fnterpret.ation of aerial photographs and

a review of former investigations by TyrreJ_I (i913,

1916) and Newbury (1968) has enabl-ed however a

ï¡rief d-iscussic¡n of the origin of Beacon poi nt a.nd

the development of t-he bou:rdary conditions inheiited
by 2,500 B.P. (Appenclix D).,

The presenL analysis is concerned ivith the

change, the rate of changie , and. the processes respon-

sible for the change in the r andscape and channel

patterns during t_he evoL.uti o¡r of the york Factory

area. On the basis of (a) radiocarbon dating of
driftwood material extracted from the sand and g,rarreJ.

un j-t (Fig. . 2 .2l-) , (b ) tÌre distri bution of abandoned

beach l-ines indicat-ive of former shorerines, ancr (c)

the estimated rate of recession of the northwest bank

of Hayes River, the respective positions of the



)- 14

Evolutlon of
the York
Factory Ärea

clranne-i and shoreline J:oundaries since 2,5A0 B.p.

may be del-ineated (Fig" 5.1) . By 2,500 B.p. the
peninsurar shape of the york Facto::y al:ea was already

established a.nd the estua-rine f::ainervork for cha¡rnel

and coastal- sedimentat.ion initiated. Subsequent

evolution of the area- was characterised by the

fo Ii-olv.i-n g developments .

(1) Cont-inued encroach.nent of the Hayes
Ri.ver orl the northwestern banlç, with corresponding
aggradation of the southern bank, result_ing in a
contiilued migration of the channei to the northwest.
A sim-'i-lar situation also occurred in the iower
Nelscn est.uary.

(2) Continued sear^.'ard !,lrogression of
Bea-con Point in response to crustal- rebound and
sedinentation along the southr,vest coast of Huison
Bay. The ini-tial rate of uplift (2,500 B"p. ) was
of thre order of 5-6 feet,/ssilfLr¡1zJ- a_n¿1. this rale
has d.eclined- exponentia.lly 'to approximaiej_y 3-4
feef-/centr-rry at present.

(3) The development of an evol-utionary
seqrìence of physiographic zcnes (beach and inter*
beach areas), reflecting the continued_ emergence
of Beacon Point.

The rate observed depends on the choice of
mathematical model used to simulate the post-
glaci-a1 uplift process (see Sectj-on 3"4j.
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(4) The development of a series of rj-ver
mouth ba.rs, mid-channel lcars, low isla:rds and cíiffed
islands in the Fiayes estua::y" The pe:rsistence of the
ba::s and islands produced in turn concentrated
erosion of the nc.rthr,¡es'tern banl., of Hayes Rive::.

(5) The silting up of the channeis
between the ísi-ands, and the coalescence of the
islar:ds upstream of Yorlc Factory"

(6) The development of an evolutionary
sequence of soil and- vegetation zones (Fig. 5.2) ,
::eflect-ing the €ffr€rÇence of new habitats (beach
ancl- ín't--.er-J:each areas) from I{udson Ba1z.

(7) The developraent of a discontinuous
patLern of permafrost, subsequent to emergierì.ce "

The evolution of beach slzstems on Beacon

Point reguires special mention sj-nce i-heir develop-

men'b is related to a sortervhat unique comirination of
processes formerly and presently operati ve in a su-b-

arctic estuarine environmeni:. Stages in the evolu'-

Lion of beach systems are represen'ced schema-tically

in trigure 5.3. These -include the fc-.1iow.inE.

The deposition at the Ia¡rdrn'ard narçti-n of
the backshore zone during an "extreme event" of
driftwood and other debris. Thi s prov:'-des an írri.Lial
topographic "high" which persists in the la¡rdscape
beacuse (a) it originates at the t--ime of an
"extreme event" (SecLion 4"L), th.us it is located
sufficiently far back f::om the foreshore to pre-
vent it being destrolzed by storms occurring during
the pe::iod of cpen water on Hudson Bay: (b) The
decornposition of organic materi-als is relatively
slovz in the subarctj-c environment: (c) Contirrued
postglacial uplift and sedimentat.ion produces
sufficient progression seaward of Beacon Point
(presently of the order of 1B-20 feet per year)
to preserve the driftwood line from destruction by
subsequent "extreme events": (d) It is a
favourable habitat for colonì zation by rregetation.
The latter acts as a stabilising factor: (e)
FJ-ooding of the lorver estuaries of the Nelson and

sr1\cE (1)
Deposltion
of
Drtftçood
Line

Pcrslstence
of
Drlftwood
Llne



srÂGE (2 )

Ðevelopment
of
Segrcgaclcn
fce in
Beaclì line

srAGE (3)

Colonisation
By Spruce

slAcE (4 )

Spruce Belts
300-500 1

zlO

Ilayes Rivers fol-lowing the spririg break-up resi-il_ts
-'Lr'I the deposition of alluvial material-s ad-jacent
to arìd on top of the orift',vood. line" The vege-
tat.icri traps and stabilises these materials and
a seguence of al-luvial and organic layers clevelops.

The driftwood line nou/ presenLs a contres-
ti ng irLicro'-environment to that of the surrounoli-ng
fen, marslr anC. Jrackshore" Several. fact.ors contriif,*
Lr-te Lo the development of a thermal ground regime
whj-ch -is conducive to the grorvth of segregation
ice. (a) The driftv¿ood iines are betLer árained"
T¡¡ the surrounding fen arrd bacl<shore the water:
tabi.e is close to ol: at the surface" (n) The
tnateri-al-s o'.¡er1]ring tlie criginal drift--lvood debris
al:e predominantly mediuuL textured all.uvj a1 ,Jeposits
(Ivlachichi Soil Series: Appendj-x B, Table B-fI)"
Such materials al:e frost susceptible" (c) Slow
cooling cf the ground (a condition regardeC as
necessary for the development of segregation icel)
is like-l-y to occur: because of the insulating
character of t-he vegetation.

With the growth of segregation ice in the
beaches o up-domingt occr-trs. The ori ginal topogral:hic
"high" is accenttiated and becomes more conspj-cuous
as a result of the colonisation by white spruce stands

The former beach lines are now associated
with i¡el-ts of matu::e white spruce, which occupy the
crests of the ridges. fnterdispersed r¡ith Lhe spruce
stands and. providing a- gradation 'i nto the surround-j-ng fen are rvi.ll-or'¡ and tamarack w-i.tjr a shrub l-a1zer
of alder and di^¿arf birch. With the d-evelopment and
persistence of permafrost in stages (3) ano (4) ,
cont-'r-nued up-doming and lateral extensi-on of the
orig-tnal draftwood line occurs" Spruce belt.s up
to 500 feet. in rvidth are typical of this latter
stage of beach evolution.

Embleton, C. anrl C.A.M. I(ing, L968, p 466 .
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Three majcr girolrps of geomorphic processes,

(1) crustal rebound, (2) river channel, and (3)
G€ohorphic
Processes &

ÉvoÌutron coastal- processes, have been operative during ì-he

evolution of the York Fact-ory area. The channel and

coastal processes have operated with a marlçed seasonal

regime reflecting '¿he subarctic climate of 'l-he area.

TLre role of ice as an agenL of erosionn transpo::'Lation

and. deposition in the }üelson ano l{ayes estuaries

ancl at Point of }farsh awaits further detailed inves-

tigation, particr-rlarly direct observation during and

immediateiy follow.irrg tlre break-up period" The area

is also suÌ:ject to the endogenetic process of

crusLal recovery. fnvestigat.ions based on the

physical manifestatj-ons of postglacial upiif'c (the

sequence of aband.oned beach lines) indj.cate that
the recovery process continues todalz and at a raie

of 3-4 feet per century. Emergerlce of the York

Facl.orlr area cannot be regarded however as sim.ply

being a d-irect response to the unloading of the

crust folloi.r'ing deglaciation, si-nce sedimentation

in the estuaries of the lJelson and Hayes Rivers

has also contríbuted to the seaward- prog-ression of

Beacon Poj-nt" Data concerning the arnount and the

frequency of delivery of sediment by the rivers
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thernselves is therefore required in order to

ascei:tain the respective *.giia,ro." of riarine

regression due to postglacial upli.ft and due

t.c sedimentatio:: by coastal ar:C cirannel processes

opera-t,ive in the aree.

Despite t,he inability to presenillz a-ssess

the capacity and fr:equency of specific processes,

inspection of Figure 5. 1 does indicate holvever:,

that the coniJ¡ined effect of the endogenetic a"nd

exogenetic processes j-s the extension seaward of

Beacon Point at a contemporâry rate of. LE-20 feet
per year. Tnitialty (i. e. circa 2 ,50 0 B. P. ) this
rate was of the crder of 70-75 feet per year.



¿_.. _.. _.. -_../sco Bp

\ \orìK

t79

sH0íì[Lti.][ P0StTrCi]s

- 
PRESENT

-*" 6C0 3f)
-.-'- 10ic il P*.'-.'- l8i3 lJ P

-"'-.'. ?it0 il ?

rã 6òv
//.,

tr-t:' ./i,/

/'t/,,'/

llt

FIGURE 5.1

BVOLUTIOi{ OF TI]J]

YORK FACTORY AlìEA



BTqCOI'I POINT

MARSH POINT

IAMARACK FEN
:::=1

-,20
4 rs
(g

-1Cl-rljlLr 5lrr- 
^ I YORI( FACTORY ÐASELll'lE 

,

'% 
-æ,j.7

A--. ---B
(l

WILLOW FiN

-
: ¡:=Þ * L-

uR,\tìr' BlB.cli

æ

EVoLUTI0NARy sEauENcE (een"rn¡lrsEn)
OF VEGETATION OIi THE IIITERBEACH
¡1iìEAS ALONG THE YORK FACTORY
BASEL I N E

EVOLUTT0T¡ÅRy sEùuEfrcE (erriEn¡.itsen)
OF VËGETATION OI.I TI.IE EEACI] SYSTE,YS
At-ONG'IIiE YORK FACTOIìY EASELINE

LOCATIOTI OF BEACH SYCTEi'ls,lLONG
THE'/OR;( FACTCRY BASÉLI11E

INSET: L0CATI0l{ DiAGRlii'l 0F BASELINE

D

EVOLUTIONARY

ON BEACH AI{D

I]AI,SAiI FOPLAR
I'IIIIlU SPRUCD
!rIr-t,ot!'s

:

I¡TGURE

SEQUENCE OT

INTER_BEACH

- or 
^^^Àt- uLlivrJt\

F=
Éi

BACKSHORE

tj=

5.2

VEGETATTO}'I PATTERNS

AREAS, BEACOh] PCIIIiT

I

I

il;8#* - l- n
SIIU

:1.i.Þ.E' s TÂ1LS
cr-rL'F Dt eu:q

l-J
c0



r r \ ' ll\lllAL u*lr lwuuu Lll\L 
I BEA.H sysrE¡ìs r{rrH3-3 aò.+ i-4rs-;ilil';;;'

ïÈit \l'- *o',4;^ 
1","

=ñobi >-,^ \ "tÒ ^ l;::ll:Ê:,'i:!'Xi;ì.1;';,0;,;;;;Ï.LL- øl É
.,!lr,.J< 

---'lça 
i ;;;.', sysrrr, riDrcArr*c rrs rlcDrF-

Ftr g-- i 
- r \ 

l i::::i-,:ïî:'o 'n' rvo urr.N OF

ø gö '.. i r \ toÞo,. 
It'tr)7 

>+.* 
\ 

\ 
--'. "O4, 

Iii'Rrzor{rAlsseur{c'SE.c,x.....-y
r lJñ\sEHs fu \
-=-'-' r r \ 

t 
t 

-- o¡ ll"ottate rli=PArrERil oFB'^cli

aÉfrffiit-..F%*,'+i:x,;i]:i.;:ï,ll;l''iìÏ|.'ITl
r-ç>Ë \ : \ \ 'QA/ I rra rol,r,n slculrc: r;i rirs DIA6?^I/,

A
I

1 i lNlTlAL DRIFTWOOD LINE

STAGES IN THE EVOLUTION \ \
0F BEACH S\sTEMSffi---t]---Ø-

FTGURE 5 " 3

EVOLUTTON OF BEACH SYSTBT4S AND

LANDSCAPE PATTERI{.S, BEACON POÏNT

\\

Il'iD I CATLS THE PATTERIìS 0BSER\/ED

H
cÐ



RTFEREI'lCES



Anderson, Captain . L9L4 " Cape Tatnan to Po::t Nelson, Hvdro-
graphic and .tYap Service, 

=l_u-rveys 
and Er_gln..

E¡gIçh, ÐeT:artrnent of l'{iires anci Resources, Ottawa"
Rep::inted Lg 46)

Andrev¡s , J. T " 196 Ba " "Postg,lacial Rebound in Arctic Canada :
Simil-a::it)' and PreCict.ion of Uplift Cur\zes".
Can. ,1. EarL.ir. Çci. ¡Voi. 5, pp. 39-4'7.

1969. "The tratte:,:n and fnte::T¡retaLion of
Rest-.rainecl Pcst-Gl.aci-.el and Resiclual Rebound in
the Â.rea of Hurlson Bey"
oq_Hri.dj;on lla[ (ed) P"J"
6B-53, pp. tt6-62 " Queen

1C))
I () -¡

in Earth Sci.ence Svm.posiurrL
i{ood,G
' s Printer , Ottar"ra "

Ballantyne, R,i14. 1848. Hudson's Bay or Every-Day t,ife in the
I,{il-'ls of l:orth ari'erica- Black..vooeffi
m

" 1970. "An amenrLment
analy's:-s for Cliurchi11.,
Scj-,, VoI. 7, Number 2

10D^
JOOT

the
Bay

Bell, C.N. " Our Northern !{aters:
Winnipeg Board

and extension of tide gauEe
l4ani-toba" Can. J. Earth
, Pt" 2, pp.-016=617-

Barl:ett, D.M. 1966.
Tide Gaug.e
Earth Sci"

8e11, R.

Blaclç , h7. Ã,

"A Re-examination and
Da-ta for Churchill,
, VoJ-. 3 , pp. 77-BB.

Re-interpretat.íon of
l{anitoba" Can. ,J.

of Trade,
. E. Si-eenancl Straits. J

IB79b. Report on 'bhe Country
ancl Hudson Bay 18 7 B " Geol .

A Report Presented to
regarding the Hudson's

, PrinLer,'r,'Iinnipeg.

be-tween Lake I^Iinnipeg
Surv. Can. Rept" of

Prqgress for LB77-78ì VI , Pt. CC, pp. C1-C3l-.

1896. "Proofs of rising of land around Hudson Bay"
Amer. J. Sci. (1), ALh Series, pp. 279-29.

1968" "Navigable Inland Waters" in
and Hudson Bay, (ed) C.S" Beals, Vol

Science Histor)'-Z;-EFpI:-TT;

in the
Proc. Canada

PL" V I pp. 837-868. Queen's Printer, Ottawa

Brown, R.J.E. L964. "Distribution of permafrost
Discontinuolts Zone of I{estern Canada"
Reg" Permaf:rost Conf . L964 , pp. i-11.

. 1969. "Factors Inffuencing Discontinuous Perma-
frcst in Cenada" , in The Ferigl ¿c:ial- Environment,
(ed) T.L" Pewe, pp. l sity
Press , Pfontreal-.



-LB i¿

Chappell, Lieut" E" 1817. Narrative o
Bay in His Ì"laiesqyls -Shîp F*rs
pri-nteä for .T. -Ì,4av¡man, London. (issue cited,
facs-=r-mile edition repr-inted by Coles pub. Co.,

ronto, I97A).

coc¡rbs, D.B. L95t;" "The physiographi-c subd.ivisions of the
liudson Bay Lowland.s So¡:th of 60 degrees North""
_GS:lg'_-:_ Bu!l_: No. 6 , pp. 1-1,6, Ottarva"

Craig, B.G. L969. "Late Glacial- and Fost-gia.cial History of
the Hudson Bay Region" in Eart-h Sciency Symposium
on Hglson Bay, (ecl) P. J'. t-lo -
Patier 6E-5f;pp. 63-77, çueenis printer:, Ottawa"

crippen, c.E. L964. upper Gull-, Lower Gul-l anrd Gillam rslanc
Project Investigation, l_963 (Appencjix E, Report
on Ìdelsjrn Rir¡er Developmerrt) , Vancouver.

Davies, J.F., Bannatyne, 8.4., Barry, G.S. and Il"R" McCabe,
L962,. Geology and l.{ineral Resources of Manitoba"
Manitoba Dept. Mrines,_Na-t. Reso_urces. Wj-nnipeg.

Dawson, G.rY. 1890. "on the giaciation of the northern part of
the Cordillera, r,vith an attempt to correlate the
events of the glacj-a} period in the Cordil.lera and
the Great Plains" Am. Geologist, VoI. 6, pp. 153-162.

Doug-las, R" ancl J"l{. f{allace . L962. Twentv years of york
Facto :y l-694-l-714 ; Jeremíe' s Accr¡un!
Strait anC Ba1'" Thorburn âñd ¡rbEott.

of Hu.d.son
Þr{ef_Ë anq å+x" horburn and ¡\bbott. Otiawa

Ellís, H.

Elson, J.A. 1955.
Ivia-nitoba

L7 4B_. Llgy_ry_g- to Hudsonrs Ba\¡Jy the pobb.s
and Caiifornía rn the years úq6 and-T1'd7.
RepLrint Corporation L967.

:il.Lgv
illnson

Surf i_çial Geologv of the T-iger Hills Region
, Canada " Ph " D. Thesis , Yale Un_iversity.

1957. "Lake Agassiz
E_gfg"qg, Vol . L26, No.

and- the Mankato-Valders Problem".
32 Bl , pp . 999-J.002 . Washington.

1967. "Geology of G1aci-al- Lake Aqassiz". fri Life,
Land. and In/ater, Proceedings of the 1966 ConferenEã
õn -¡ñVÏronnenTaf Studies oi the Glacial Lake Agassiz
Region. (ed¡ W. J. I,leyer-Oakes , Univ. of Manitoba
Press, Winnipeg.

Embleton, c. and c"A.M. King , L969. Glacial and periglacial
Egomglp!gþ.9y." Edrvard Ar



l_B 5

Fai::b::iCAe, R.il. 196i. "Ellstatic Changes in Sea Lc:vel" " frl
Phrysiçs and Chern:i-rtr-r¡ .oÍ the Earth, (ed) L.H. Ahrens
et ât, Vol" 4 | pp. 99-l-85 ¡ The Pergamon Pi:ess Ltd. ,
I'üel¿ Ycrk-"

Fan:and, r,f " R. 195 8. "Pos tgiacia.i isosl-atic Rebound." . in The
Etcy-ql9!g!¿@ I oq'¡- E!cI' ctlæeg:"-g E ---
narfii sc-iããces;-lioT:-Ïr r=l e¿-i n.î"', " Fà-f¡Fi¿ge, pp "

ffior¿ Book corpor:ation, lJev¡ York.

Gutenbergn E. L94L. "Chattges in sea level, postqlacial r.rplifl:
and mobility of the earth's ìnterior". Bul-l. Geol"
Soc" ¿\mer. , Vol . 52, Pt.. 1, pp. 72L-772. -Nev/ Yõrl¡.

" 1.954 " "Postg.'1-aci.r1 uplift in L.he G::eat, Lakes
Regi.on". }fchiv. fur lteteorç
Eiq¡]j4gj_o:gg.g, Ser " ;,7, plr. 243-25L.

Henderson, F.Ì,t. 1966" Open Channel Flov¡. The ltlacrnillar:
Coinpany, \lew Yorl',.

Howell, J"V. e+, al" 196C. Glosegål' ot qeolo-=qy ard Re
Scj^ences " ,lmer " Geol " inst. , Wash-i-ngt-on "

lAb::îã-Éã eclítion, Dolphin Reference BooJrs ,
Doub^Leda1' ç Company f ]-lc. ' New York , 1962) .

Hydrological-é!1a,s_g-L__q eg" Canadian
i'¡-ationa-l Co¡rmittee for the Internationa-l- iì}'¿ro-
J-ogical Decade, Ottawa.

Je] g'ersma, S. I97L. "Sea-levef changes during the las{.. 10,000
years" in Introduction to Coe-stl.ine Develoi:menù,
(ea) J.A. s-teers, pp;-F4@i r..cããïns
Series, Macmillan and Co. Ltd.", London.

Johnstonf I,,7"A'. i-939. "Recent changes on the land relative
to sea Ievel" Amer. J. Sci., Vo1. 237, pp" 94-98.

Krumbein, W. C. a.nd C. L. Sloss . 196 3. Stratiqraphy and
Sedj-mentation, 2nð. Edition, W.H. Freen-,an and
@rancisco and. London.

Lawe, R.A. (c. 1910 ) . l"lanus.cr ipj_1J.1g:gty__q!_!ertlelson audv@
Ðhe mos¿ iecònt tj- .arcfii?es
õF-car1ãAä, ïic 

..-:o, lr rs "

Lee, H.A. 1960. "Late Glacial ano Postglacial Hudson Bay
sea episode", Science, VoI. 131, p. 1609.

. 196 8. "Quaternarl' Geology" , -in Science Historlz
and Huclson Bglz, (ed) C.S. Beals, VoL. 2, Chpt. 9,
Part It pp, 503-543, Queen's Printer, Ottawa.



i8b

r,eopold¡ r,"8. ¡ InTol-man, If "G. and. J.p. l4iiler. 1964" Flur¡iaj_
æçgEågÊ-r¡l GecmorpSology, vl. H. ¡-ree¡nan a- cõmpañv,
Sarr I'::a-ncisco anci Loncion.

MacKay, D. l-956 " The h-cnouralrle comoanv - A l{istorv
Huciso¡;.' s- ea/ C.ùnpÀnv .-- i,iccTêfffi
Toron'co, i.{ont-real. (paperback edition) "

It{aci{ay, D.Ii. and_ J"R."
Freeze-up
Ri vers " .

l"lcDonald,

Iíacl{ay"1965" "
ancr Break-uit on

His torical
the Churchi
(Can" ) 7 ,

1966. " Geologry of
Petrol. Geol . Vol- "

of the
l.,imited,

Recol:ds of
1l- and Halzgg
hlo. l-, pp. 7-16Geog::aph. 8u11.

B. C. 1969. "Glacial
Huoson Bay l,olla_nd".
-tlu¿¡e_ eey.. (ed) p. J "Ì{o. 6B*53, pp" 7B-99 1

and Interglacial. Stratigraphy,
Earth Science Sympos-ium on
Hood.r Geol" Su_rv. Can" paper
Queen's Printer , Ottar..la.

Mclnneso W. 1913. "The l:asins of the Nelson and Churchill Rive::s"
Gecl. Surv" Can" Mem. No. 30.

Neatby, L"H. 1968 " "History of Hud.son Bay',.
and Fludson galz, (ed) C. S. Beals , Vol
pp. 69-I25, eueen's printer, Ottawa"

Sc-ience,

llelson, S.J" and R.D. Johnson.
Basin". Bu11. Can"

Ht:.dson 8a1..
!4, Ì'Io. 4,pp. s2a-578"-

Newl:u.ry, R. W. 196I " The Nelson
t rlìæTs, T5ä Jõfns t{
River: A, Study of Subarctic:

-

Tjlesl_s, The iohns t{opk:LnsRive r P ro ce ã se. s-l--ÞEl
University, Ì3altimore, l.{ary-land.

Niskanen, E. 1949.
Crust".
Geographì.

"On the E-]-astic Resistance of the
A-nn " Acad. Sci . Fennicae (A) III ,

Earthrs
Geologica-

cd,2I"

Norris, A.W. a:-rd B.V. Sanford. Igt,g
Geology of the Fluclson Bay
9ymposium on Hudson åÐ¡__r_
Can. paper I,{o " 6 B-5 3 , pp .
Ottawa.

. "Palaeozoic ano Mesozoic
Lowlands " . Earth Sci ence
(ed) P. J " Hoodl-Eeof sIrV"
L69-205 , Queen's printer,

O'Sullivan, O. 1906. A Survey of the
York Factory to Severn River
Report. 1906¡ pp. 73-76.

Parasnis, D.s. L962 princip,l-gs of Applied ceophy . l4ethuen'sPhysical Moñograpñã;-T,onãõä. r,4ethuen ancr co. Lrd.
Phil-ips Flistorical Atlas oi- canada . ] 966 " Edi.tors , chalmers ,. Fullard. Ceorie phiiip

and Sons Ltd, London.

coast of Hudson Bay from
. Ge<¡l. Surv. Can. Sum"

H'i story



'l o'7

Prest, V"K", Gra.nt, D"R. and V"
Map of Canada" Gecl
Dept. Energy, Mines

N. Ranìpton " L967 . Glaciai
" Surv. Can. rì4ap No.-I253a,
and Resources, Ottarva.

Rich, E.E. L949" James Ishamrs Observations on Hudson's Bav
fZa:_ana NoteS an¿ o¡serüãtÏõns c,n a go.x lir,t:rElJã

Gallev I7 49" "
õr:igi?'a Socrety,

, NendelnToronto" (Issue cited: Kraus Reprint
Liechtenstein 1968) "

Ritchie | ;1 .C" l-960" "The Vegetatiorr of lrloi:ther:n Manj-toba:
VI The Loi,'¡er }ialzes River Region"" Carr. J. Botany
Vo1. 38, pp. 769"788.

Robinson, J"i. 196B. "Geography of Hudson Bay". Scienge,
H.istory and Hudson Bgy " (ed) C " S. Bea-j_s ;-VõT; I ,

L-235, Queen' s Printer , Ottav",a.

Robson, J L752" an ¿cSe_U$_ei Six Yejrrs jìesidenc_e. in Hudson's-
Bay, From 1733 to 1735 ancl L144 to L747. London

on. )

Russeil, R.J. 7957. "Instability of Sea Level".
Vol. 45 , p. 4L4 "

Am. Scientist,

Sanford, B.V. , Norris / 4.tr^I.
of the Hudson Bay
67--60.

and tI " H . Bos tocl-, .

Lowl-ands " . Geol
1968. "Geology

. Surl-"_Can. Paper

scholl, D.I¡ü. a-nd M. stuiver. 1965. "Recent submergence of south
f'Io::iila: Comparison with adjacent coasts aád other
eustati c data" . (In Press : Cited in Jeig-ersma, 19 71)

Shepard, F.P" !964" "Sea-Level changes in the past 6,000 years;
possil:le archaeologjcal- significance". Science,
\¡ol. CXLIII , p. 57 4 "

Stuiver, M" and H. E. Suess. l-966 . "On the
radiocarJron da-tes and true samol-e
B, pp. 534-540.

relationship between
ages" " Radiocarbon,

Tarnocai, C. 1970.
Report".

Thomas , M. K" 1953 "-Division
Build.ing

"Soils of the York Factory Area; Preiiminary
Can. Dept. Agriculture, Winnipeg.

Climatological l\tlas of Canada. Meteorological
, Department of Transport: Division of
Research, National Research Counci.l-, Ottawa.



Thorirpson , H.A. l-968. "The cl-j-r¡.ate of Hudson Bay". science_,
t{istory--e$.- Hgglq_n g,ay.. (ea¡ C " S. Beats , vol_ " 1,
eãF';-5, pÞ " ZZ::ãO , 

*O""en' s print.e-r, o{:ta.v,,a 
"

I CrCa r) (,

Beaver i'[.rciazine

Neison ¿inC Flayes
3, Vol" 10, Sec.

Tyler, T"E. 19:ì5" "york Factory i-7i4-J_7I6" "
Su.mme:: Outf it ¡ 185 , pp . ¿1 B-5 0 .

TyrrerJ-, J.E. 13t6ir" ''is tire lancr around iirrdson Bay a.t
presen't risinE? " $r¡.å-j =_ É:. " , (2) , pp. 200-205 "

. 1913" Hudson Bay Exoloring, Expedition Lg_t.2,
22nd 1\nnual- ¡spç¡!_r_o¡tlario Burea.u of ltines. part l-,pp" 161--209.

. 19i6. "i{otes on bhe GeoÌ_oEy of
Rivers " . Roy. Soc. Can, Trans . Se::.4, pp" t*27. 

-
History of Hudson
Torcntc-r.

I{alcott, R.r" l-970. "rsosLatic Response to Loading of
Crust in Cânad¿l". Can" J. Ea::th Sci. , Vol_"
pp. 7L6*127.

L)ocumenl-s Relating to the Earlyn Þï6. r,io. -îa
. 19 31 (Editor )

the
7, No" 2,

whitmo.re, D"R.E" and B"A" Liberiy. 1968. "tsedrock Geotoqlz ano
Mine:r:al Deposits"" ,gcience, Ilistory a-no liucrsc¡ã ila.r'"(ed) C. S. Beat-s , voll- pp " =a:-55-/ I eueen's printer, Ottawa.

Weir, T. R, L960 "
(Edito::) Mani-toba Atl-as" Dept. ïndustry and.

Corunerce, iriinnipeÇ-

IVilliams, G. 196t). (Editor) " Andrew .Graham's observai.ions_ :]t
Hud,soa's Bav L757-L79 Scciety
vcl;-xxv.Tr . ronãon "

wilson , c . L957 " "Forts on the Twin Rivers " . Beaver Magaz.i ne nYork Factor¡¡ Edition, I-Iuclson eay Comþan1r, WinnïpeÇ
zolLaí, s.c. and c" Tarnocai. L969. "permafrost in peat Lani-

for¡ns in Northern tlanitoba". prp"r= p_!rp_=$rgÈ_gi
the XIÄIlht êrttrra't_ l4anitoba Soi@--
meeEng, bec " 1' ;-



È1.PPEIi II)i ,4

T["IË REGIOi'IAL SËT.TII'iG OF TIìË YORK FACTOIìY Ai,ìEA



a90

Field observations v¿ere conÍined to the York Factory

area. thus the cLiscussicn of the events during and follorving

the cieglaci-;rt-ion of adjoining aireas, leading to the esLablish-

me;nt of the present postgtacial landscape pai-terns, are based

on f ormer observations , chief Iy l:y Tizrreli (1913, 1916 ) '
Elson (1951 , l-964), Prest et. al. (1967) ' Newbury (.1968),

Craig (1969) and i"tcDonald (1969) 
"

A_I PT]YSIOGRÄPHY

The Hudson Bay region can be subdivicied into several

physiographic uuits, cD the basis of inherent regional r¡arj.a-

tions of clima';e , landf orrns , vegeLaLion, soils and geolog'i-ca1

history" Robinson (196S) proposed f -ive such subreqions

(Table A-I, I'igtu'e A-1). The Scuth Coast Lowland is svnonymous

with the area deij-neateC Ì:y Coonbs (1954) as the Hudson Bay

Lowrands. Tyrretl referred to this regie¡ as the "Archud-sonian

Swamp", describing it as fol1ows:

. . . . a vast 1etze1 plain extends to l:he I irnit of
vÍ.sion. This plaín rshich reaches to the shore
of llucison Bay, and has an area of something
like 100,000 squa-re miles is one coniinuous
s\4/amp covered -u¡ith a thick water-soaked blanket
of bog mosses....this swamp....no\J covers an
area r¿hich once formed part of the botton of the
ancient extended basin of Hudson Bay....l

't¿ Tyrrelì- , J. B. 1916 , ldotes on the geology of Nef son ancl
Hayes Rivers , Ro)¡. Soc. Can " Tra.irs - Ser. 3 , Vol. i0 ,
Sec. 4, p. B.
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The Huclson Bay Lowiands have been further su-bdivided

for the purpose of regional descripti-on (Tabl-e A-I, Figure A-2)

The York Fa-ctor:¡z area s traddles both the Marine C1-ay and

Coastal Zones. The for:mer is so called- because of the mantl-e

of fine secliments deposi'ceo. by rivers draining frcrl tire south

and southwest of Fludson Bay into the Tyrrell Sea" Hudson Bay

is a relic cf the Tyr::ell Sea which inundated the area during

and following degla-ciation" The ma::ine transgression reached

its maximum extent betv¿een 7000 and 8000 years ago (Lee, 1960)"

This errlarged i:hase of Hudson Bay (Figure A-3) is narned

after Joseph B.-rr:: Tyrrell (1858-Lg5'1) , the famous Canadian

geoloqist and expj.orer.

The Marine CJ-ay Zone is characterised by generally

fl-at, gently si-oping, swampy, monotonous terrain' upon rvhich

j-s supe::imposed a cornplex network of muskeg, lakes and-

streams. Large rit'ers rvhich cross the Lowiand have downcut

into the rnantle of glaciai, glacio-f iüvial and glacio-inari ne

sedinrents. Local drainage takes place slor,vly due to the 1ow

gradient of the flat landscape. During the snow-meIt period

extensi¡¡e tracts of bog and muskeg are covered v¡ith an almost

continuous sheet of water. The southern and southwestern

limits of L.he Clay Zone are marked by a low disconti-nuous

escarpment which occurs between 400 and 500 feet above sea

level. A Sequence of fossil shorelines, manifested in the
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landscape as either wave modified landforrns, or as beacÌr

deposits, proviCe the majo.r relief elements orl this otherwise

flat monctonous terrain. Micro*rel.ief el-enients such as sink

holes, sha-llow lakes, beaded stream sesments and peai land-

forms are assoc:'-a-ted directly or indirectjy with the widespreacl

occurrence 6f permafr:ost.

The Coastal. Zane includes the tidal port:Lons of the

major river esl-uaries and the generally coiriinuous strip of

tidal flats. The most conspicuolls relief elements alîe the

storm beaches ef the Back-shore Zone.2

A-TÏ CLTIUATiC PATTERNS

Hudson Bay has a typically Arctic cliirate, bu.t inland

from the sour.thern anC southeastern coast there occurs a 'trans-

ition to a sub-Arctic regime (Figure A-4). The york Factory

lies along the boundary of the Arcl-ic and Subarctic climatic
zones. The tempera.ture and preci.pitation records for Churchill,
the nearest first order metecrol-ogical stat.ion, closely

approximate t.hose of the York f'actory erea (Figur:e A-5,

Tabl-e A-fI). lvlean monthly temperatures range from -l8of in
January to 54o¡' in Ju1y. A mean annual precipitation of

sixteen inches occurs, nine inches as rain and seven inches

(equiva1ent) a.s snow. Rainfal-l- is extremellz variable from

The Ìlackshore rs
normal high tide
exceptional high

defined as the area extending back of
, but lvhj-ch is occasionai-ly inundated by
tides and storm v/aves.
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year io 1zear. At churchill -uhe avel:age moirthry rainfal_r for
August is 2.4 inches" rn 196r Ar.rgust rainfalr totalred 4.g
inches , whiJ-e two years -later in f 963 the fig,ure r.nzas only
0-5 inches" The g::eatest recorded rairrfart in any month

occurred in July 1934 when 7.3 inches fel_l, a_lmost one ha.l_f

of the averaqe annual precipitation for churchi.i1.3

several factors combine tc adverser-y modify the
climate of i:he york Factory area" The lt-oc¡rtiolr cl-ose to the
cooling inf l-uence of a large expanse of colcl lvater (or ice,
depending on the seâson) to the north, ancl the intermittent
penetration of the Hudson Bay Lovrlancls by col_der arctic ai::,
resul'ts perioclically in tem.peral-u.res that are tlzpically Arctic.
Itlind chi-ll, the .increased cooling erfect procuced v¡hen l-ov.,

temperatures occur in association with strorrgi r,uincls _is of
particular seasonal significance" Examples of the rvincl c¡ili
factor at churchi]-l are presented in Figure A-6. Lccall¡¿,
the occurr-ence of rvidespreacl permafrost has en a.d.vez.se effect
cn the surlìrner temperature regi.me. water frorn the melting
snov¿ cannot penetrate the frozen substratum. The resurtant
evaporation from the almost continuous water surface of the
bogs and muslieg, consunìes heat energy which otherlise could.

Thompson
_l4 tlory

, H.A. 1968, The
and Hudson BaV,
:--4

Climate of Hu<lson Boy n in Science ,(ed. ¡ C.S. Beals, Vol. 1, cñãpteFS,
Ottawa.p. 263, Quéen rE-Þãnt'er 

,
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be used to raise the grourld and subsequentl-y the air temper-

^atures. -

Oir the oLher hand, the climate cf the York Factory

area is often favourabllz modifiedr. The southerly l-ocation of

the l{udson Bay Lowlands result-s in the more frequent iricursion

of warm air masses wh-ich move north from the Gul:[ of lt{exico,

bri-nging higher suïrmer temperatures than would ordinarily be

expected for Lhese iatil-udes. Penet::a-tion o'i southerly air

masses for example, ,have raised May temperatures at Churchil-1

to B0o¡'. Summ-er temperature peaks in the Hudson Bay lov;lands

generally exceed 90o¡', one year in fo,-,r"5

In rvi-nter the rrpper air circulatiorr over Hudson Bay

is characterisecl b1z a per:sistent counter-clocl<t^¡-ise a'i r-flow

around a lovr pressur-e vortex, centred over northeastern Baffin

fsland. Th-'i-s condition gives rise to a- general northwest to

southeast transfer of large masses of coid. air from the Arctic.

The winter v¡ind direction freguencies for tlhurchil.l- ::eflect

this northwest flow pattern or' surface winds (FiEure A-7a) .

fn winter \¡/arn souLhern air masses cross the North American

continent v,'eIf south of the Hudson Bay region. In suin¡ler low

pressure systems move direcLly across Fludson Bay. Sumrner wind

Thompson I J.968, p.

Thompson, 1968, p.

267.

279 and p 284
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patterns c¿re therefore r¡arial:l-e, due to 1_he intermj"ttent
invasions of i,,'â.ínlêr air from the south and v¡est (Figure A-7b)

The f::equerrcy ciistribr-rtion or annual wi.nd directicns (Tabl_e

A-rrr, F-r-gure A-B) exhibits a hi-gher occurieilce of IJNw, Nlv

and hrirlW wincls. 6

The high frequency of I{NL^I, NVJ and_

in the Yorli Factor:y al:ea is reflected in the

beaches and ciriftwood .l.ines. These features
developed alorrg the no::th and northwest sicte

IvlJV,T onsho:re w_iiros

distril¡u"cion of

are more strongly

cf Beacon Point"

Early explorers of the Hudson Ba¡z ::eqion frequentJ_y
remarked upon the direction of prevaillir-q wiricis .ttlicurrents. Charles Bel-1, author oÍ "Our Ncrthern
Weters_¿ a F.epoit prgsenLgci to ilre l,üinnipefi BoArqgfjt "$:- rggar diñ sT ET,elHu+ son G-m{r
r_öö4, sum¡iarrses several observations by earJ_y: --visitors tc the region lvhich rel-aie to Lrre prôvai1-ing wind direction and freguency. For examþie,

Parry states that in the ]iear 1653-54 the r¡ind bl_ewfrom the ItrlV and the NNVü on 145 ancl BJ_ days res-pectivei-y; on only 34 occasions clid the wind blowfrom the SE.

Dr. Nevins, a surgeon on a Hudson
ship wrote j_n 1843 that the Northprevail in these parts, it blows
West quarter near nine months in

's Bay Company
in7este::ly winds

from i:he lrlorth
twelve.
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A-ffI BEDR.OCK GEO],OGY

Several s'tructural elements in the beorock topo-

graphy of Lhe Hudson Bay Lorviands have beeu iderrtified by

Nelson and .-fchnson (L966) , Sanford,- Nor::-is and Bcstock (l-968) ,

Norrj-s anC Sa-nford (1969). The most importarrt of these is the

Cape llenrieLta Maria ArchT v¿hich dj-vides the Fludson Basì n

(Figures A-9 and A-10) into two Phanerozoic sed'imenta::y

basins, Jam.es Bay or the lvloose Rj-ver Basin to the southeast,

and the larger Hudson Bay 3-.1t-t to the northwest" fn the

former Ordo-.:ician, Silurian, Devonian and Lotver C::etaceous

strata occur, reaching a thickness of 2 ,500 feet in ttre central

part of th.e basin.B on the mainlaucl por'cion of the Lludson

Bay Basin rocks of Ordo-¿icj-an r Silurian and Derzonian ages are

present. A total thick-ness of 6r000 feet of sediments have

been recorded for the central part of the basin.9 The Cape

HenrieLta Maria. Arch is composed of inliers of Archae-an and

Proterozoic rocks (Figure A-9) which are overlain by abcut

l-r000 feet of Silu.rian strata. Two other minor positivel-0

7 Also referred to as the Patricia Arch (Nelson and 'fohtlson
1966, p. 569).

B Norri s, ¿L.It7. and B. V. Sanford L969, Palaeozoíc and lr'lesozo-rc
geologl' e¡ the Hudson Bay Lowlands, in Earth Science _SJI-
posiuñ- o:: Hggsg].lg.y, c. s. c. Paper 68-53 , f ed:l-ÞJ. -uoõd,
Queen's PrinLer, Ottawa.

9 Norris and Sanford (1969), p. 169.

10 The terms "positive" and- "negative" refer to topographic
high and l-ov¡ elements respectively in the bedrock surface
of Hudson Bay Lcwl-arrds.
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elernents in the bedr-ock topography, the Cape Tatna¡n High and

the Pen Isiand.s liigh (Figure A-lt) ' alonE with the Cape

Henrietta ì.faria 1\rch have predeterminecl the g1'oss ccastal

configuration of 'L.he Hudson Bay Lowlands east of the Hayes

River 
"=tn-ty.11

Tivo negative structuraf elements have a-lso been

identifiecr, the Kaskattama Trougih and the Nelson River TrougÌr

(Figu.re A-Il-) " The former is a cortlpiex synclirral belt

between the Cape Tatnarû High aud tl-te Ontario boundary '
trending northeastv¿ards with an axis approxirnal-ing the

T2KasKattam.a Kì vell .

The Nelson River Trough is a broad easL-northeasterllz

trending zone opening baylard along the present Nel-scn River.

This broad valley-tike feature has influencecl the development

of the present aalr drainage patterns, since it occurs at the

narrowest exposr,r-re of the Precambrian Shriel-d., and thus pro-

vid.es a corriCor of âccess for the Churchiil, Nelscn and

Halzes Rivers lvhicir Crain from tire Western Interior of Canad-a

to Hudson Bay. The Ne1son Trough is also of geological

signifl-cance, since it is related to the boundary zone between

the ChurchiIl and Superior geologic provinces (Figure A-12).

11 Nelson, S"J. and R.D. Johnson, 1966, Geology of Hudson Bay
Basin; 8u11" Can. Petrol. Geo1., Vol" L4, No. 4, p. 569 ff'.

12 Nel-son and Johnson (L966) , p. 57A.
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Th-e diffe-rence in age of

the basic criterion for separating

to, and underlying tire llucjson Bay

geo.logic prov.'i-nces :

Whitmore, D.R.E. and B.A.
and -ltlineral Deposits, in
(ed. ¡ C. S. Beal_s , Chapter
Printer, Cttawa.

the last orogeny has been

the ol.dest rocks peripheral

Lowlands, into two distiilct

;;;;ll:.i"::,;:;'i:":::i:"1.1; ii:":"i::å3'
million years ago. In the younger Churchill
province or-t the other har:d the most recent
orogeny, the Hudsonian, took plac e I r64A
million years agc or 750 nillion years lat"r.13

Davies et" al. (1962, p. l3ff ) have surnmarised the ch.aracter-
istics of the rocks occurring j-n the superior anc churchilf
geologic provinces:

The Superior province is characterised by east-
trending volcanic-sedimentary belts in i¿hich
volcanic rocks are as abundani or more abundant
than secìinenrary rocks. Grade of metamorphism
genexaLly is low to moderate. The sedimentary-
volcanic belts of the Churchill provínce trend
in various directions and sedirnentary roclcs aì:e
more abundant than vol_canic rocks. In general,
a1so, the sedimentary rochs are mor-e highly an,l
extensiveiy netamorphosed and nore compl.exlr,
folded. . . than either the volcanic or sedimentary
roclcs of the Superior province. The rock_s under-
lying the Churchill plovince ín Iianitoba, are in
general, lighLer than those of the Superior
provínce. . . .

The lithology of the precambrían volcanic and
sedimentary roclcs Ís simple in general but complex
in detail. Briefly the volcanic rocks consist of

t-3 Liberty , L96B I Bedrock Geology
Sçience , Ìlisto::y and Hudson Bay,

9 , Part II , p. 543 , eueents
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J-ighttodarkcolouredandesitesandbasalts
(cãminonly ellipsoidal), volcanic b::eccia
(andesitic ' dacític and rhyolitíc) , and tuffs '
Tr:terDarrdetl with these in places rilay be coarse
grainedmassivehorn'olende_plagioclaserocks....
The sedimentary rocks are ma:-n1y impuie quart-
zitets and grey\üackes, although conglornerate t

slate and arkosic roclcs are ¿t1so comrno'o" "
OuLside the volcanic-sedimentary belts ' and
forrningthebedrr:ckovermostofthePreca:n-
bi::i-an Shierd are complexes of "granite" and
granite gneisses (...many or most of the
rocks are not true graniLes but closer to
granodi.orites and tonalí1-es)' Sedimentâry
an,i volcanic rocks associated r'¡ith thes e i L
graniticrocksnlaybeextensivelygraû:i"'i-zed'*'

The stratigraphic sequence in tire Hudson Bay Lorv-

l-ands consi sìrs of rrearly f lat to gently dipping sedimentary

rocl<s, vrhich overl-i-e unconformably the Precambria-n basement

complex. The hredrock formations on the mainland portion of

the Hudson Bay Basin iucl-r:de sandstones' Iimestones and dolo-

mites of ear'Iy Paleozoic age. The cutcrops are conf j-ned to

the banl<s of majcr streams, Sínce the entire Lo¡lands are

blanketed by Pleistocene and Recent deposits. The bedrock

geology and stratigraphic succession âre sr.mmal:ísed in

Figures A-13 aild A-14.

I4 Davies, J.F., BannatYnê, 8"8., Barry, G'S', and H'R'
McCabe , Lg62, GeoJ-ogy and lrlineral Resources of Manitoba'
Manitoba Dept. Mines Nat. Resources' Winnipeg'
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A-TV SURF]CTAL GEOI,OGY

Evidence of repeated continenLal Elacie.tion is found

in presenL day temcerate areas south of ihe ll-udson Bay region"

-I-nter-ti1.1 non*glacia.l- deposits ilr Illj-no'i s and lor^¡a are

indicative of at least. four perj.ods (stages) of co;rtinental.

glaciation in North 'Ame::ica during the Fleistocene epoch.

These are the ì\lebraskan, the Kansa-n, the ïllincian aird the

Wisconsinan. During the final- Wiscoasinan glacia'tion severa.l-

local advances and ret::eats (Substages) occ;urred. No mani-

festation of all foi:r glacial- periods j-s knowir for the Fiudson

Bay region, e-i.ther because the ice sheets cont--inued to cover

much of northern Cana.da cluring the interglacia-l- periods rvhich

occurred in l-ower lat.i-tudes, or because the f inal adr¡ances and

retreats of the Vtrisconsinan glaciation obl-j.terated or reworked-

the previous sedimentary reco;:d.

Dawson (1890) named the coalescent rnass of ice ivhich

covered most of hTorth l\¡uerica east of the Roci<y .rYountains,

the Laurentj-de ice sheet. Seve::al theories regardingr the

grovrth and outflow patterns of the I{isconsin-Laurent-ide ice

sheet are summarised by Lee (1968¡ pp. 510-5i-1) . The grorvth

of a single ice mass on the Labrador-Ungava plateau by a

process of "irrstantaneous glacierization" is presently

favoured. In Manitoba. the traditjonal- viewpoint. of giaciation

originates from Ty::rel-l-'s postulation of the existance of

three centres of ice accumulation and outflow.
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In order of. time theref ore .i¡i e ru¡ould have lst,
a Pat:r:ician Period during which the ice spread
out from a centre in the co-¡ntry betr,¡een
Hudson Bay and Lake Superior, northrvard into
the basin of. Hrrdson Buy, rqestr.¡ard a-cross th.e
Hayes and Nelson rivers, and doubl:1.ess also
soutlir^¡ard tot+ards Lake Superior anci Lake of
the ilocds; Znd, a Keewati.r-r Period r.vhen the
:l'-ce accumulated on a centre r.Jest of Hudson Bay
and north of the Churchill river, anci moved
southward and southeast\^/ard dorun to and over
the basin of Lake trr'innipeg alrd the pi:rins of
southern Manitobet and 3rC, a Labrador,ean
Period during which the ice moved southwestruard
across the southern portion of the basin of
Hudson Bay âs f ar as Lake I,Iinnipeg, overridinq
the maríne deposits in the bottom of the Bay
and shoving a certain portion of therr: to and
over the country to the souti-r of it.15

The single r âs opposed to the multipie ice sheets vi€:\^rpoj-nt

can in part be reconcil-ed by assuming the growth of an

origj-na1 single i.ce mass,

ised by areas of regional

which v¡as subsequentllz characLer-

a-dvance and retreat.

The Cistribution of surficial deposits in the hin-

terl-and of the York !'actory area is il-lustrated in Fi-Eure A-I5.

Tl. pal-tern of l-andforms and the rrature of the deposj-ts

indicate a hj-story of g1acial, glacio-flurzial, glacio-lacus-

trine and glacio-ma¡ine sedimentation.

15 Tyrrell, 1916r pp. 16-17.
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A-TV-i Glacial Deposits T-i11 Landforms

Three ti1l sheets h.rve been ident.i.fied in the north-
we-st porLion of the Hudson Ba"y Lov;lands (Fj_gures À-i6

and. A-17). The lor^,'er and middl.e tj_lJ-s are seÞa::ated. by

non-grla-cial deposits (marine strata, peaL and associated,

sedimen'ts, sLrean gravels a-nd- sancl) considered t.o be

indie¿rtir¡e of an i-nte::glaciai episode by McDcnalci (1969)"

The middle a-nd upper tills are differentiated cn the

basís of their col-our, texture and structure. Pro-

glaci-al lake sediments have been recorded a-t severa1

localities separaLing the upper and rniddle ti11 r:nits

(Tyrrell , !9L6, p. L2 ff , McDonald , L969, p. 9û).

Topographical expressioirs of glacj-al tiil are of
limited occurlîence, since glacio-lacus+-rine, g1a_ci.o-

fluvial and glacic-marine sedii-rrents have subsequeritl.y

mantled the region" l{orainic features (Figure A-15)

have been identifiecl. largely on t.he basis of their
morphology and their orientatíon re-'l-a.tive to 'L.he assumecl

patterns of marginal f l-ow" Areas of grounrl moraine,

v¿here not overlain by glacial-aqueous deposits have been

subsequently mantled- by recent accumulation of alluvia-l

material-s and organic soils.
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A-IV-i.i Glac-ì-c-iacustrine Deposits

Glacial Lake ;lgas =i"!6 ,r'u= -impounCed south and west

of the Yo::k Factory area, between the retreating Wisconsin*

Laurentide ice sheet and the height of land separatj-ng

the Hudson Balz and the Missj-ssippi-Missouri drair.aqe.l7

Offsho:re :;edimentation in a series cf 1¡asins resulted in

the accurnul-ati on of f ine textured lacustrine deposits

over a J-arge portion of northern Manitoba (Figures 7\-15

and A-18) " trrcgla-cial lake sediments have Jreen ol:served

in the northrvest Hudson Bay Lowlands; rhythmically bedded

sil'u and sancj of fr:eshrvater origin underlie the fossili-

ferous marine sed.iments deposited during the Tyrrell Sea

phase. The lake sediments rûay represen'L a ¡rort-he::n

extension of Lake Agassiz (McDonald, i969 , 1't. 93) "

16 The term "Lake Agassiz" refers to a series of lake
phases, associated with several- j-ce advalices and reLreats
(substages) durinç¡ the Vvisconsinan Stage"

17 The sequence of events j-n the history of gtacial Lake
Agassiz has J¡een summarized by Elscn (1955 , L957 , 1967) .
The fj.nal- dra-i-nage of the lake by way of its northern
outlets to lludson 8ay, as rel-ated. to the deglaciation
history of northern Manitoba and the establish:nent of
postglacial drai-nage in the Churchill-Nelson-Hayes
Trough still awaits L-"iel-d investigation. Newbury
(1968, p. 32 ff) has presented a tentative sequence
of events follorving the last glaciation, leading to
the development of the present Nelson River"
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A-IV-iii Gl.acio*flu¡¡ial- Deposits

Glacio-fluvial cleposition during the period of final
stagnation and retreat- of the ice srreet in northern
Manitoba .is n'',anifested bl' the presence of eskers, outv¿ash

ccmpls:<ss and spillrvay systems (Figure A_15). fn Lhe

upper reach-es of the Hayes and Gods lìivers, the esiçers
trend i-n a southwest-northeast directio'. rn the Fox

Ri-ve:: ¿ind lower Nerson va]ieys the trend crranqes tc east-
west. The distribution o:î eskers is arinost -invariably
confined- to an area bounded by the roi-rghIy serilicircular
end moraine cornprex in northeas'i: Manitoba (trigure A-r-5 ) "

rn the I'ower Nelson vaIley, north of Guir- Lake , sub-,
paralle1 discontinuous eskeri¡re ::iclges extend eastr,vard.

from tìre Bu.rntwood-Etawnelz en,1 moraine, and south of
Littl-e r,imestone Lake " The ridges grade into an outwash
complex at the confl-uence of the lrrelson a.nd Li-mestone

Rivers (Figu.re A-15).

Discontiiìuous buried channels, infi_rled ,.v-i th outwasrr
debris, have been observed a't several locations between
upper L-imestone and Lower Limestone Rapids on the Nels.:n
River (NervÌ:ur1z , Lg6B, p" 3l) . Higher channels have al so
been recorded extending upstream to the r¡icinit], of Split-
Lake. The iatter have been pa::tiaI1y infilr_ed with marine
clay and alluvium. Their location in the vicinity of the
eastern boundary of Lake Agassiz in the Nel-son val1ey
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suggests that they ar:e remnants of former spillivay systems.

rn consideration of the d.is'bribution of gracio-fluvial
-]-andforins in ::elation to the northern and easiern bound-

ari es of l,ake Agas siz, it is suggested that late-glaciaI
drainage developed across, bei:ween, through and under

resiclual- blocks of stagnar;'t ice in the churchitl-Nelsoir-
Hayes T::or-rgh" Tire embayments proouced by lake water in
the retreating ice frcntr âs ev-idenced by the ,listribution
of lacustrine deposi ts, al:e associated with esker and

sp-illvray systems that leacl av/ay from them (Figure A-lB) "

Elson (.L967 , p " 44) has postulatecr norilrern outlets cf
Lake Agassiz'ay way of the present upper reaches of the

Echoing, liayes, tsigs'tone and Limeston.e Rivers. These

routes cio in facL. correspond rvith the cti.stribution and

orientation of major eskers (Figure A-lB).

A-fV'-iv Gl-acio-marine Deposits

Following deglaciation the Hudson Bay Lowlands \dere

inundated by the Tyrrell Sea (Lee, 1960, 196B). The

approximate limits of the marine transgressi on are shor^,-n

in Figures A-3 and A-15 " Radiocarl¡on dating of ma::ine

shell-s indicates that the Tyrrei-l sea reached its maximurn

extent betrveen 7 t0c0 and 8,000 years ago. The Hudson Bay

region was first invaded by rnarine water through Fludson

Strait approxiraately 8r000 years B.p. The James Bay
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Lor^¡land ivas the f j.rst part of the resi on to become ice
free (around 7 ,900 yeai:s B.p. ) " Dates approximatil-.g

the time of the marine inundation become progress-i_vely

younger in a cl-ockrvise direcLion a.round Fludson Bay,

ref lectirrg the nature and 1_he tirrre of deqlaciation.
Ice persisted 200 or 300 years longer in the northv¿est

portion of. the Hudson Bay Lor.vlands, the marine t.rans-

gression not occur::ing until 7 ,60C )'ears B.p. foJ.Ìowing

a proglacj.ai 'lake phase (l,IcDonald, 1969) " fn the

Churchill area the transgressicn took place 7 t300 yea::s

B.P.; in the east central- part. oF i(eev¿atin, 71000 years

B.P" (Craig I L969 , p. 64) .

During both the trailsgressive and regressive phases

of the Tyr-r:e1-1- Sea, silts and clays were deposited. Tn

the Nel.son-Hayes River area Lhe extent of the trans--

gression is marked by wave cut and wave modified l_ancl-

forms a't approximately 400 feet above sea level. Eskers

and morainic features in the Hudscn Bav Lowlands were

subject to marine erosion. The Sachigo moraine (Figure

A-I5) and the eskerine ridges in the Lower Ne]son vatley
display- wa-ve cut terrace features.

With the onset of postglacial rebcund, marine regres-

sion occurred. Gravel, sand and bourder facies were formed

as the coastline of Hudson Bay retreat-ed towards its
present posi tion. Deposition proCuced a succession of
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beach ridges and associated features. The glacio*

ma::ine sedj-ment-s have been subsequently overlain by

the recenL accumulation of peat and all-u-viai materj-al-s"
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TABLE A_I

PHYSIOGRAPHIC SUBDIVISIOI\lS OF THE

IIUD SON BAY R EG I ON

REGION SLIB-REGION ZONE LOCALITY

Northwest
H Hiil-s
u
d I¡iest Coast
s Low,l,and
o
n East Coast

Upland
B
a Norther¡r
y fslanCs

R South Coas L* Dry Zorte
e Lowland
g Muskeg
i Zone
o
n Mrarine

Clay
Zone York Factoriz
coastal Area
Zone

* Corresponds to the Hudsc¡n Bay Lowlands (Coombs 1954) ,
and tire Archudsonian Swamp (Tyrrell- 1916).
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I'lOlJTH

TABLE A'i I

I4CI{T-I-]LY AI'.ID At'JNUAL AVERAGES OF

SI.JOT,'JFALL AI.iD -iOTAL 
PREC] PiTATICI'I ( IruCHTS)

F0R CHURCI-ll t-L AI RPORT (rg¿S*e O)

PRtrCTPTTATION NO" Otr DAYS SNOÌ¡IFÃLL NO. OF DAf S

January
February
March
April
lvlay

June

July
August
September
October
Notrem.lcer

December

YEAR

0.50
0.55
0.65
1.04
I.20
1.63
2"03
a /,^

2.08
l-"50
r.52
0. 89

9

9

10

T2

11

9

I2
13

I4
I5
L7

I3

5.0
5.5
6"5
oô

6.5
0.7
T

0.0
I"4
9"7

15. 0

8.9

9

9

10

11

10

l-

0

0

2

11

I7
13

ï

T = Tra-ce

A day v¡ith
of an inch
A day v¿ith
arl inch of
equivalent

r42 69.1 93

snow is one in which at least I/I)L1n
of snow has f al-len.
precipitation is one with I/f00th of
precipitation (rain plus water
of snov¿f alI) .

SOURCE: H.A. Thompson, 1968.
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TABLE A-i I I

PERCENTAGE FREOUENCY OF hIIND DiRECTIONS, CHURCHiLL 1955-66.

JAN. FEB. MAR.. ApR" r4Ay JUNE JULY åUq. SEPT. gçr. NOV. pEC"

435987887454
225777665643
224566644331
224477084322t-
2255s6433332
2Ls547653522
224646663733
2266s5616643
s56855767856
333323545444
s44233645456
542L24455.¡555

151152343667L2ls
24 30 18 10 9 6 7 9 l-0 13 L6 19

16 18 13 13 15 9 B 10 i2 l_3 L6 16

779L2L4r0811i49109
222212222LL1

YEåts

6

5

4

A

4

4

4

5

6

4

4

4

7

14

13

1.0

2

ts
C)
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Averacre daily January temperature for
Churchill of -18oF and an average recorded
wind speed for January of 14 mph (L2.L
knots) results in a r^¡ind chill factor
of 1700 KG.Cal/Meter2/hour"

Average claily.January tempera-ture for
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winter season results in a wind chill
factor of 1950 KG.Ca1/IIeLer2/hour"

B:EXAMPLtr
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DEC,JAirl, JUNE,JULT

DIRECTIOII FREOUTf.ICIES OF

DIREC]'IOI{ FREOUTNCIES OF IIINDS ÂRÊ ]HÊ PERCEilTAG:S CF IIi,iË
(Ree nRnLess or sps¡¡) THAT TliE iuiiD BLOiis FR0i1 ÊAcH 0F THE
C/TRDINAL DlnECTI0i.lS, THIS p:RC¿NTAcE lS REpRiSsi.fTED By A
LINE PROPORTIONAL IN LE¡JGTI.I EXTENDII.lG IN TIlE DIR!CTION FRO¡l
WHICH THE }IiIID BLOI.iS, THE CIRCLE REPRESENTS TI]E TIiELVÊ Â¡iÐ
oNE HALF PERcENTAGE LEVEL (t,e, IF THe IJI¡lDs BLEu FROi,l

THE EicHT CI\RDlilAL DIRECTICI.iS I^lITiI E0UAL FREOUENCy, THE
PERCENTAGE Ì'IOI,JLD BE Ti¡ELVE AI'iD ONE HALF PERCENT IN EACH CASE

. FI TI.JIIE A.-Z I

DIRECTION FREOUE¡JCIES OF 1^IiI',ITER AND SUMMFR

W I NDS AT CHURCH I LL, MAN I TOISA -

(souRcr r THOMAS 1!153)
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B_T TNTRODUCTION

Data concernincJ the distribul,i on and the genesis of

the soils of the York Factory al:ea are of particular value Lo

the stud-y of the evol-utj-on of Beacon Point. Soils reflect the

clinatic, vege-tal-ion, paretlt material, relief aird draillage

patter:ns pre.senL in an area" T'hê' soj-l profi-le Tfcssesses

chara-cteristi-cs indicative of the nature of the former soi.l-

forming environment and of the soil- forming processes pres-

ently opera-tive, and tirus ilrdirectly provides evidence cf the

evolutionary lanciscepes that have existed during the recent

emergence of Beacon Po-Lnt"

Pedolc.gic;al investiga.tions'v,/ere conducteC durj-ng

the L969 field season by Charles Tarnocai, Canada Depart*m.ent

of Agriculbu::e, PecloJ-ogy Section. The results of ''¿hese

investigations and t-he subseqr:ent- laborat--ory analyses are

summarised ne-]-ow.

B-II FACTORS AFFECTING SOIL FOR.\4ATICN

The rnajor factors affecting soil formation are

climate, vegetation, parent materials, relief and drainage"

On the York I'actcry peninsula and the surrounding area on

Hudson Bay there are other: local factors such as glacial

rebound and perrnafrost, a condition which results from the

subarctic cl imate. The type of soil- formed at any one place

is dependent upon the interactj-on of these factors and the

lengtir of tj-rne Lhey have been operative,
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B-II-i Cli-mate

The York Factory area is characterised hy shor:t cool

sunrmers and long cold winters. Tire mea¡. rnonthly ternper'-

atures and precipiLaticn at Po::t Nelson area presented-

in Tabl-e B-f " Tire outstanCing feature is the large

terrrperature range froin Janua::y to JuI1,- (appro>limately

T0oln) " The area has 700 to 900 degree dalrs above 4308,

a potenl-iai evaporatiorr of 325 t-o 350 miilime'ters, and

a frost-free seasoÌr of 60 to ?0 d-ys.1

The annu-al precipitation at Po::t. Nelson is 13"B

inches. Approx-i-mately tlvo-'thirds of this occurs dur,ing

the periocl June to September" The average annuaf snow-

f al-l- is 5 5-6 0 i nches .

B-II-ii Veg'etation

The vegetation of the York Factory area is des-

cribed in Section 2.i" On mineral soils the dominant

types of vegetation are salt marsh, shrub (do:ninated

by Salix spp. ) , and belts of spruce forest" Due to Lhe

nature of the recent emergence of Beacon Point, vege-

tation d-isplays a zonal distribution inland from Marsh

Point. Frozen organic deposits, bcth minerotrophic and

ombrotropic tlzpes, are present on Beacon Point. The

Manitoba Atias, Ediied
Industry and Commercer

by T.R. Weir, Department of
Province of Manitoba, 1960.
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minerotrophic 'types are colonized by Çg=g= sÌ?p_. ,

f eatherrrrosses and Àrctic lvilJ-ovrs , v¡ith white sprllce

(E*gge g].g.""e) f ormi ng "the tree layer where it is

presenrl" The ombrotrophi-c sites alre associated i^¿ith

black spruce (Picea mariana) o Sphagnuu spp., 9lego¡¡la

Fpp_", and Le4tm gr:oeilielgr-çgm rzegetation. VJet, un--

frozen organi.c soils are dominated by fen type

vegeta l:ì-on ,

B-II-ii.i Relief

The York- Eaci-ory penirrsula slopes gently to iitrdson

Bay (app::oximately 3 feet per mile). Rel_ief feaLures

include ::aj-sed beaches, palsa-s and peat platear.r, wh:-ch

vary in height frorn 2 to 6 feet "

lJ-l-l--l-v llrarnage

The Crai-nage of the area is immatu.re. Abandonetl

bea.chlines lying across t-he Eeneral direction of land.-

fall-, have a ma-jor damming effect on orainage" Conse-

quently inter-beach areas are generally very poorly

drainecl, wi'bh the exception of the palsas. The penin-

sul-a northeast of York Factory j-s periodically

inundated by the Hayes Iìi ver, during the break-up 6f

the river in ]ate May or early June.
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B-Ii-v Parent l,laterials

The surface deposits are d.ominantly recent a'ì luviurn¡

which overl-ies marine sediments. On recent beaches

coarse minerai materia_l and Criftv,'cod aue founcl, while

further: iniand the abandoned beaches are covered with

various thicknesses of recent aliuvia-l- materia_l-s. A

large part of the peninsula is mantled by shallow peat,

with al-ternate layers of all-uvial sediments " F'urther

inland ivhere f-i-ooding Coes noi occur, acid peat is

accumulatincl "

B_]II ]'ÍETHOD OF SOTL INVESTIGAT]ON

The soil investigaticu was conducted in conjunction

with the bota-nical and geomorpholoqi-cal studies "

A detail-ed scil st'urdy was ca::::ied oui: al-ong ¿r base

line from Yorl< Factory to Marsh Point, as well as in areas

southwest of York Factorv, along the Hayes River"

Dur-iirg t.he fiel-d work the parent materials , draiäage,

vegetation and topography of each soil series were examined

(Tabl-e B-rI).r'ne soil profile was al-so exaroined and a sample

was collected for physical anC chemical analysis. During

Lhe soil investigation, permafrost, chemical composition of
water and so-i l- temperat'rtre, ali of which af fect the soi.l

f ormatiorr, v/ere also studied.
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Tlie pattern of physiographir: features and associated

vegetatioll \r'âs identified j-n the fiei-d by foot tr:averses and

spoL checks. The various soil rrrateriats, mcisture classes

and asscc'i a-t,c,ij. vegetation v¿ere 1¿s¡¡'i f ied on aerial- photo-

graphs an,f servecì. as refer:ence poj-nts for photo interpreta-

tion. Arry are.as shov,ring a consistent patt-ern of physiography

were delinealed on aerial photographs and described on the

basis cf the overall- paLtern cf soil mate::j-al cl-istribution

ancl rcrlief (see Soil lriap of 1-he Yo::k 'eactor-y A¡:ea, ,"igure B-l)

B-TV DESCRIPT]OI'] OF' SOIL SERÏES

The descriptions 6f the soi-l series al:e presented

in alphaÌ:et-.icai- order: a.nd geueral 1y incl-ude: a descrip-Lion

of the soil- prof ile type , texture , parent ntateria i s, topo-

grapliy, drainaqe and vegetation; a detailed descriptiou of

a representatj-ve profile; a¡d, a table of chemical- and

physical analyses ef the representatir¡e profile.

B-I\¡-í Hayes Series

Tire Hayes series consists of very poorly drained

Cumu.l.c Mesisol organic soils developed on shalloiv to

deep (16 to 52 inches) mesic fen peat v¡i.th multiple

J.ayers of alluvium. 'Ihe topography is level arrd' the

r/egetation is dominantlv ËC-fi: EgP..' Ler." laricinl,

Çafe¡ åpp_., and moss species other than Sphagnum.
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A descrj-ption cf a representative profile of the

Iiayes series f ol-tows :

Of 0 tc B 'i nches, darl< brcv''n (i0Ylì 3/3, moist) ,

nroderately decomposed fen peat.

o*I B to 11 1-/2 inches, \,er:y cLarl" broin¡n (10YR

2/2, moist) , modera;el1' weil deccniposed fen

peat and 3 to 4 run thick lal'q¡s of alluvium.

11 L/2 to L7 inches r very Cark grey (I,OYR

3/2, nioj-st) , mode::ate.ly well decomposed fen

peat mixed r.¡ith al-luviun.

Otn,

IICg 17 to 18 inchesr gjler,rish brown il.OYR 5/2,

tnoist), coarse sand.

O*3 18 to 2L inches, black (10YR 2/I, mcist),

moderately well CecotnposeC fen peat"

IIICg 2I to 26 inches, greyish browü (2.5Y 5/2 
'

moj-st), sj.lt foarn; mildIy alkaline; very

strongly ca] careous.

These soils are inundated.by nutrient-rich v¿ater:s

from the Hayes River and thus the profile is stratif-i-ed

with layers of alluvium.
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B-IV-ij^ Machi-chi Series

The Ì'{achichi series (fable B-III) consi-sts of

imperr'ec-'iy d::ained Cryic Cumul-ic Regoscl soi-ls devel-

oped- on ::c-:cent allurzial. deposits" This soil consists

of mesic surface peat. witìr rnultiple peat laye:rs througir-

out the prof:'^Ie" The cryj-c J.ayer occurs wit-h-',-n the

control- sect-ion" Topography is very gentllz slopi¡q- i¡

the foril of narrorv, elonEated, ab¿,.ndoned Hu-dson Bay

beaches "

The vegetation is dominantly rvhite spruce, vrillovrs

and featherlnosses "

A description of a representa.tive profil-e of the

Machichi se.ries f ollows:

L-F 0 to B inctres, black (10YR 2/L, moist) ,

ur¡deconposed, f orest peat i non-sticJ<y;

nerrtraf ; unrubbed. fiber conteut approx-imately

79 Perceut"

IIC9 B to 12 inches, pale b::own (10YR 6/3, moist) '
sil-t loam; friabl-e when moist, soft r.vhen clry;

slightly sticky; neutraf.

IIICgz,, L2 to 19 inches, very dark qreyish brown (10YR

3/2, moist) , silt l-oam with layers of mesic

peat; frozen¡ friable when moist, hard when

dty; segregated ice crystals; ice lenses 5

to I0 mm thick; neuLral"
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LIICgz, L9 to 25 inches , pa.Le brown (IOYR 6/3,

moist), silt loam and multiple layers of

peat/' veri¡ dark grey (10YR 3/L, moist) ;

frozen; i-=riabie rvhen moist, hard wher-r dry;

ice lenses 1 to 1"5 crn thicki neut-ral"

'.¡lhe Machichi soils are stratified with }a-yers of

peat ancl mineral material as a result of the perir¡dic

inundation. The ac'tive layer of i:hese soj-ls consists

of fibric forest peat rvi'¿h iayers of alluvium" The

frozen l-ayer consists dominantl.y of aliuvium mixed i,,'ith

organic mater-i-a1s, Segre<]at-erl ice crlzstals a-re common

throughout the frozen core and their amount increa-ses

with dept.h.

B-IV-iii (a) Ivlarsh Point Series

The l4arsh troint series (Ta-bie B-IV) series corl-

sists of poorly drained Rego Gieysol soils cleveloped

on st::onEly to extremely calcareous, medium texturerl

Ceposìts. Topography is level, and since these soil-s

are generally found along the Hudson Bay shoreiine,

salt marsh vegetation is dominant" A description of

a representative profile of the Marsh Point series

follows:
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Cg 0 to l-0 inches, grey (5y 6/L, mcist) , loam;

amorphous; plastic; friable when moist, hareJ r

v,'hen dty; mildiy alkal_ine i very strcngly

calcareous; cl.ear, smooth looundarlz "

fICg l-0 bo 23 inches, greenish grey (Scy 5/I ,

moist), silt- l-oam," amorphous; p1ast,ì-c;

friabl-e when moist, harC \rhen dry; miJ_d!-y

alkal-ine; extremely cal_carecus.

Marsh Poirrt soils have no organic su_rf ace iayers,

The co¡rCuct-ivity, totai soluble anions and sodj-um corr-

centration are high. These soil materials rl,êre once

i-n salt vzater, bnt they are now influenced by th.e::ivei:

duri.ng f lcocl. time. The area aror:nd ùlarsh rìoint is

greatly influenced by the tides but abundant ice-rafted

materials a.re al-so founcl as a resu.lt of the actioii of

the rivers. This soit is 'i ¡ the tra"nsitional_ staqe

(see Ten Shilling series).

B-IV--iii (b) Ma:rsh Point Peaty phase

These are areas of l4arsh Foint soils ivhich have a

6 to 16 inch layer of fen surface peat.

B-IV-iv Prospect Bay Series

The Prospect Bay series (ilable B-V) consisi-s of

imperfectly drained Cryic Clmul-i c Regosol soils developed

on recent al1uvial deposits. This soil consists of
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mesic surf ace peat with :nult-iple peai: 'l ayers throughout

the pr:ofiie" Thie cryic layer occurs within the control

section" Tcpography is ¡¿ery gently slcping in the form

of domes or palsas,. T'hese soils are very similar to

those descril-:ed undei: r-he Yo::k Eort series but d-i-ffer

from the¡Lr by having a shal.Low mesic peat surface layer

because the youthfulness of these palsas represent-s an

early stage of developrcLent"

The vegetation is dominantly Carex spp", feather-

mosses and A::ctic wil-l-ows with lvhite spru-ce ancl tamaracl<

forming the tree la-yer rvhere presenL"

A descript-ion of a representaiive profile of the

Prospect Balz series folloivs:

L-F 0 to 5 inches, darkish l:rown (10YR 4i2, moist)

moderate'ly decomposed feather¡noss peat- with

alluvium; non-sticky; mil diy a.lkaline;

IrCg

unrubbed fibei: content approximately 39 perceut.

5 to 6 L/2 inches, very dark greyish }:rown

(10YR 3/2, moist), silt loam; friable r.vhen

mcist, soft when dry; slightly sLicky; neutral.

6 L/2 to B inches, very dark grey (10YR 3,/I,

¡no-ist), silt loa¡r; friable when moist, soft

when dry; s1ight.ly sLicJcy; neutral.

IIICg
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L-Fbf I to i0 inchesr very darl< grey (IOYR 3/!,

moist), rnoderately decomposed feathermcss

and. sedge peat with aJ-lur,'iurn; non-sticìty;

neutral; unrubbed fiber content approximate-ìy

53 percent.

L-Fb. 10 to L2 inchesr \¡ery d.arii grey (10 YR 3/LÌ
¿

rnoist) , wel.l- decomposed sed-ge and, feathermoss

peat witli a-lluvium; non*sticJ<y ; neutral ;

u¡trubbed fi]¡er content approxím.ately 23 percenL.

IVCg L2 to t5 inches, v'ery dark gre],' (I-OYR 3/L,

rnois't) , siit ioam; f::iabl-e when mo'i st. soft

v¡hen dty; slightly stic!<y; neuLral .

YCgz 15 L.o 62 iriches, olive gr:ey (5Y 5/2, moist)

to light olive grey (5Y 612, moist) , sj.l-t

loam; frozen; friable when moist, soft when

c1r1'; slightly st.icky; segregated ice cr]zstals;

ice lenses; neutral.

These soj-ls are stratifierl wiih lay-ers of peat and

minerai material-s as a result. of the periodic inundation.

The actj-ve layer of these soils consists of mesíc feather-

moss peat mixed wj.th sone r,voody materials and layers of

alluviunr. The frozen layer generally consists of the

same material-s with segr:egated j-ce crystals. Tlie chemical

composition or' these soils indj-cates a highly m,i.neralized

environmen t.
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B-fV-rz Rainbow Series

The Rainbol series consist-s of -zer1z poorly drained

Cumulo l4esisol orgianic soils der¿eloped on shailorr' t-o

deep (16 to 52 inches) rlominantly mesic fen peat.

These soits have 6 to 24 inches of fii:rj-c Spliagnum

pea-t at the surface and mul-i-iple layers of a-l.luvium

bel-or'¡ the Sphagnum peat." The topographf is level and

the vegeta.tion is dorni nant1y Eg]+¡ :s_pp. , r.g::ië -,f_gåi_"=g*,

Carex Fpp.", Sphaqnum spp", and other: moss species.

A description of a represental-ive profile of the

Rainbow series fol-loi^,'s :

of 0 to L2 L/2 inches , \¡eÌ:y da::k grey (f OYR 3/L,

moist) , undecomposeC, lcose/ sponçiy sphagnum

peat," extremely acid "

O*l 72 I/2 to 2A L/2 j.nches, \.zery daL:i< greyish

brown (I-OYR 3/2, moj-st) , moderately Cecor.L-

posed feu peat with thin 1a)'ers of a.liuvium;

neutra.l-.

O*2 20 L/2 io 31 L/2 inches, da::k grey (IOYR 4L/,

moíst) , wel-l decomposed fen pea.t, with 5 to B

mm thick layers of al-Iuvium; neutral.

f ICg 31 I/2+ inches , grey (5y 5 /I , rnoist) , silt

loam, single grained; slightly sticky;

mildly aikal-ine; veri/ strongly calcar:eous.



24t

These soiis are found around YorK Factory and

further _i-nland on the peninsula" These areas e.re not

-inunclated by nutrierrt*'rj-clt ivaters from the IJayes Rir,'er

anci thu.s provicle an enr;i::onraent sui^table for the grorvth

of Sphagnum moss.

B-IV-vi Recent Beaches

These well to irnperfectiy drained ::ecent beaches

have formed mainly on the Nelson lìiver síde oi the

peninsula. Tirey consist of alter:nate layers of mineral

and drift-woocL materi-al-s .

B-ï\¡-vi:- Seal Creel< Serìes

. The Sea_t_ Creel< series (Table II-VI) consisis c¡f

poorly CraineC Crt-ic Sphagno-Fibrisol organi-c soi'] s

developecl on shallow to deep (24 to 64 inclies) fibric

Sphagnurn peat. The crlzic J-ayer occurs within the

control sect,ion. The topography is level in i:he f orm

of peat plateaus. The Vegetation is dor.ri.nantly black

sÐruce, Ledlrm, Sphagnum, and Rubus chamaerncrus'

À clescription of a represelltative profil-e of the

Seal Creek series f ollorvs:

of 0 to 12 inches, Yellowish brown (10YR 5/4,

moist), undecornposed, loose, spongy Sphagnum

peat; extremely acid; unrubbed fiber conl-ent

approximaLel.y I00 percent.
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Of.z,

Ofz,

Omz

lICgz

12 to 15 L/2 inches, ðark yellowish brorvn

(10YR 4/4, moist) , undecornposed frozen,

Sphagnurn moss peat; segregated ice crystals

1 to 2 mrn thicl<," extrernely ar:id; unrubbed

fiber content approx-imately 87 percent.

15 L,/2 to 2I inches, very dark bror^,'n (10YR

212 , moist) , undecomposed frozen, rvoody pea.t

mixed with Sphagnum peati segregated ice

crystals 1 to 2 mm thick; ex.tremely acid;

unrubbeC fiber content approximateiy 98

percent.

2L to 33 inches/ very dark brorvn (iOYR 2/2,

moisl-) , moderatel-y weJ-.!- decornposed, fllLrzen,

sedge peat with thirr alluvia1 la-yers; slightly

sticky; ice lenses 3 to 5 rnrn thick; ner:tral;

uurubbed fiber conLent approxj-mai:ely 43

perceirt "

'33 to 48 inches, grey (1OYR 6/Lo moist), sii.t

loami frozenì friable when moist, soft when

dry; contains 3 to 5 mm thick ice l-enses and

some thj.n layers (5 mm) of peat; mildly

alkal-ine "
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The Seal Creek series is one oL-' the dominant soil

types in the peat plateaus. The active layer of this

soil cons-i-sts of fibrous Sphagn'um moss peat. The

frçzen iayer general--Ly cons:Lsts of the satne mater-i-al

underlain b)t alluvial- layers and roesic peat. Because

these areas are not inunclated by f l-oods, the water

suppl.lz is f rorn precipitation only, thus ma'intaining the

acid environment. Ice crystals I t'o 2 mm in thicl-,ness

are found throughout the f rozen core " Here again..

larger ice lenses \vere generally found at the loiver

deptìrs " The chemical composition of this soil is

characteristic of low nutri ent organic soils fcuno in

northern Manitoba. They are extremely acid -:-n r:ea.ction

and lol iir exchangeable cal-cJ-um and maqnesiuin. In the

frozen layer, howerzer, values are much higher.

B-IV-viii Ten Shii-ling Series

The T'en Shilling series (Tables B-VII, ts-\zfIf , B-fX)

consists of imperfectly drainecl Gì-eyed Cumul-ic lìegosol

soils developed on strongly to extremely calcareous,

medium textured, . (Fiqure B-2) recent alluvia] deposits.

The topography is l-evel and these soils are generally

found on tÌre slightly better drained sites aiong the

Hayes River. TLre dominant vegei:ation is white spruce,

willows and feathermosses.
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A description of a representative profile of the

Shi 1i.j-ng series follov¡s:

0.17 to 0 feet/ very dark lr:e1z (l-0YR 3/L,

moj-st), rnesi.c forest peat with thin laye::s

of al-l-uvium; neutral; mocleratelv calcareous

abrupt, smooth boundary"

0 to 0"I7 feet, pale brown (fOYR 6/3, moist)

silt loam; sÍngle gra.ined ; s ]ight11' sticky ;

mi-ld1y alkalinei very stronq-ly calcareous;

clear, smooth botr.ndary "

CgZ 0 " 17 to 0 "54 feet, ver-y qre'','isìr brown (10YR

3/2, moist) , silt loam with thin i-a-vers of

peat; single graineC; sl-ì-ghtl-y st-icklr;

mildly al-]<al-ine; \zer1z strongly caJ-ca::eous ;

clea-r, smooth boundary"

993 0.54 to 0.67 feetr pale l¡rown (l-0YR 6/3,

moÍst) , loam; single grained,' non-sticky;

mi1dly a1l<al-ine; very st.rongly caf careous;

clear, smooth boundary.

Cg, 0"57 to 2.0 feet, very dark Erey'.ish bi:own

(I-OYR 3/2 , moist) , sandy lc¡am rvith thín layers

of peat; single grained ; non-sticky; mild j-y

aikalj.ne; very strongly calcareous; clear,

smooth bounda-ry.
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2.0 to 4.0 feet, light yellowish bror¿n

(10YF. 6/4, moist) , si l-t loam; thin 5 to 10

mm thick layers of organic matter; s-ingle

grained; rlon-sticJcyi :roderateJ.y alkaline;

lzery strongly ca-Icareous; abr:upt, smooth

boundary "

4"0 bo 6"0 feet, pale brown (10YR 6/3,

rnoist), l-oam; thin 3 to 5 mm thick layers of

organic matter; single grained; non-sticky;

nj-ldly alka-line ," extrerne I¡z calcareous ;

abrupt, sm.ooth boundary.

6.0 to 7.L feet, grey (5Y 5/l-, moist) , silt

loam; cross bedded.; very thin, 2 to 3 mm

thi.ck layers of organ-i-c matter; weak f ine

platy; slightly sticky; mildtlz aikal-ine ;

extremely calcareolrs; abrupt, snooth bounda::-¿.

7 . L to l-0. 5 feet r grey (5y 6 /I , m.oi st) ,

sandy 'ì oam; cross bedded ; si-ngle grained;

non-sti-cky; mildly al-kaline; \zerf strongly

calcareous; abrupt, smooth boundary; stone

line at 10"5 feet.

g9B



¿4J

IICg, l-0.5 to I2"0 feet., olive grey (5y 5/2',

moist) , l-oam; strong, coalrse subangular

b-Locky; slightly sticklz; moderately

alkaline; verV s-LrongIv calcareous; cJ-ear,

smooth bound-ary.

IICc;^ I2.0 Lo 14"0 feet, clive grey (5Y 5/2,

rLioist ) , si It loarLl; strong , coarse subangu lar

blocky; slight:ly sticliy; moderately

alka1j-ne; extremely caì-careous; c1ear,

smooth boundary.

IfCg, 14.0 to 16"0 feet, gTey (5Y 5/I, mcist),

loarn; strong¡ coarse subangular blocky;

slightly sticky,' rnoder-ateJ-y alkaline;

extremeJ-12 calcaf eous ; clear: , sinootlt bcr-rndary.

IICgn 16.0 to 18.C feet, greenish grey (sGY 5/I,

moist), silt loam; weak, coarse subanqular

blocky; slightl1' sticky; moderately

alkaline,' extremely calcareous; c1ear,

smooth boundary.

IICøUz 18. 0 to 19.5 f eet, da::k grey (lJ4 , moist) ,

silt l-oam; f rozen a.morphous; segregated

ice crystals; slightly sticky; moderately

al-kaline i extremely calcareous.
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These soils have a thin peat surface layer but the

pea.L accutnula,tion seldom exceeds 1Û itlches :Ln thicl<tress

as a r:esu1t of f requent f looding. The f lood-ing has

retarcled contin-uous orga-nic matter prodr-tctioii by cover-

ing the peal- with mineral sediments during the periods

of inundati.on. As a resulL oi these floods, the pro-

files are sbratified rvith bands oÍ peat. Gleying and

iron staining are character.istic of Lhese soils" Sirrce

the prof i] e was examined at the rir¡er banl<.' 'Lhe pel:ma*

frost was found aL a. depth of l.B feet" According to

test coring farther from the river bank, seascnal frost

$/as found at depths of B to 4I inches, the resiclua'l

thaw zone was found at 4L to 76 inches and f.rozen

ground',vas found below 76 inches from the surface on

July 4, i969.

Based on t.he physical and chemical characteri stics,

this profile can be divided into three main zones or

stages accordi¡g to the evolution of the land. and the

origin of the deposits "

l-. Alluvial- zone , above the stone line " The

profile is characterized by fl-uctuation of total

sand and silt contenL while the clay fraction

varies very little. The upper part of this zofie
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contains peat layers of varying t.hickness " The

low conducti-,'ity anC lorr¡ sod_-Lurr and sal t concen-

traticn characteri stic of the Lr-pper par:t shor,v a

slight increase in bhe lorver part, just above the

sLone .l-ine" This would indicate that ihis stage

of depos-ì-tion was und.er the influence of ::ir¡er

waLers. f n Lhe upper part , -the j-ncreasing thíck-
ness of the peat layers and- the cl.ecreasing thick-
ness of tìre alluvial_ layers show that the la_nC

slowly emerged froin the f lood 'level- dtr_e to glacial
uplift-. On the cther hand, tbe l-orver pa::t cf this
zone, abcve the stone l-ine shows s_iight sea \{ater
i nfluence.

2" Transitional zone, belorv 'rhe stcne line .i:o an

approx.imate depth of 18 feet" Ttris stage is
characterized by fluctuation of sand and silt
content but at a much lower rate than above the

stone line " There is an inc::ease in concluc.Livity

and sodium and solubl-e salt concentration. This

would indicate that this transi-tional zone was

under the infl-uence of bracki-sh water.
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3. Marj-ne zoîe, belovr depths cf 1B feet. This

zone is char:acterized by a sharp decrease in total

sa-ndr â[ increase in cla1z and a 'large concentra-

tion of sodirr¡n. TÌris woul-d indicate l-hat these

materials were depos'i't ed by the sea water.

B-IV*ix Woodcock Series

The Woodcock series (Table B-X) coirsists of

poorly drai ned Cryic Fibrisol organic soils developed

on shell.ow to oeep (24 io 64 inches) fibric forest

peat. The cryic iayer occurs rv'ithin the control

section" The topogra.phy is l-e-¿el in the form cf peat

platear.rs. The \zegetation j-s dom.inantly black spruce,

Ledum and C-l.adoni-a.

A descrj.ption of a representative profi-le of 'the

tr{oodcock series follows,

oft 0 to 9 iuches, very dark greyish brown (IOYR

3/2, moist), unclecomposed, forest peatr con-

taining a high amount of fine roots, feather-

moss and Cl-adonia plant materials; non-sticky;

extremely acid; unrubbed fiber content

approximately 96 percent.
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Of Z 9 to 13 inches, very darl< greyj-sir brcwn (10YR

3/2, moist), undecomposed, troody pea.t rnixed

v¡j-th sonìe Sphaqnuni peat; non-sticky; extremely

acid; unrubbed fil¡er conl:ent app::o>:irnateJ-y

9?, percent.

Of.z 13 to i7 inches, dark greyish brown (10YR 4/2 ,

moist) , undecomposed frozen woody pea't mixed

with some Sphagnum peat; noìl*sticliy; ice

l-enses 3 to 5 nun thick; extremely acid;

unrubbed. filcer conteut approximately 90 percent.

TICgz L7 to 37 inches, dark grey (10YR 4/L, ¡Lroist) ,

silt loam, frczen; fri-al:le when moist, scft

v/hen dry; contains thin layers of peai; ice

lenses approximaiely i to 1.5 cm thj-ck; mildly

aIkaline.

The V'Toodcock series is one of. the d.ominant organic

soils on the peat plateaus" The active layer of thj,s

soil concists of f ibrous woodlz peat, hl.gh in fine roc¡ts

and other plant remains. The frozen layer generally

consists of the same mal,erials underlain by alluvial

layers and mesic peat. Because these areas are not

inundateo by f l.oods, the water supply is from precipi-

tation only, ihus maintaining the acid environment.
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Ice crystals I to 2 mm in thickness are found througlr-

out the frczen core. Here again, large ice fenses are

genera.J-J-y found at the lov¡er depths "

The cJremical- compositi.on of t.his soil i-s similar

to that of the Seal Creek soil, e>ltremely acid in

reactior-l and l ov¡ i-n exchanqeabte calcium and magnesium.

B-IV-x York l-ort Series

The Yori< I'ort series (Table B-XI) consists of

imperfectty clrained Cryic Cumulo Mesisoi organic soils

d.eveloped on shaljow to deep (16 to 52 inches) mesic

fen peat. This soil consists cf multipie lalzers of

all-uvium, more than 2 inches (5 cm) thicl<. The cryic

layer: occurs rvilhin the control section. The topo-

graphy is very gently slopiirg in the form of domes or

palsas.

The vegetation is dominant-ly Carex sPp., feather-

mosses and Arctic willows with røhite spruce ano tamarack

forminE the tree layer where present. The surface of

mauy of these palsas consists of exposed peat and is

nearly devoid of living vegetation.

À description of a representative profile of the

Yorlç f'ort series foilov¡s :



257

of 0 to 7 irrches, dark yel-lowish bro-¡n (f 0 YR

4.i4, moist) , v,reakly rlec;omposed feathermoss

peat and sedge peat; non-sticky; medium

a,cid,; unrubbed fibe:: content approximat,cly

66 percent.

7 to 15 inches, very dark grey (ICYR 3/I,

moist.), moderately decom¡:osed seCge peaL,

somev¿hat horizontally riratted or layereC; rlon-

sticky; unrubbed fiber content approxímate j.y

57 percenL.

Om

Omz 15 to 20 inches, very dark brown (10YR 2/2,

moisi:) , ''ve11 decomposed-, f::ozen, sedg'e peat

witl-r layered alluvium; slightly sticky;
segregated ice crys+-als lmm thick; neut-ral;

unrul:bed fiber content a.pproximatety 30

percent 
"

II-Cgz 20 to 28 inches , darJ< greyl-sh brown (2 " 5y

4/2, moist), silty clay loamì frozenì friabl-e

when moist, soft rvhen dry; contains thin
layers of peat; ice ienses approximately 3 mm

thick; mi1dly alkaline.
Omz 28 to 37 inches, dark grey (10YR 4/I, moist) ,

wel-1 decomposed., sedge peat r¡:'-th alluviurn;

frozen; slightly sticky; contains I to 1.5

cm thicl< ice lenses; mildl-y al-kaiine.
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3'Ì to 46 inches, olir¿e grey (5Y 4/2 , moist) ,

silty clay loam , f.rozen; friable \^7i-rei-ì moist,

soft when dty; conta'ìns 3 to 5 crn thick ice

lenses and some thin l-airers (5nm) of peat;

mild-1y alka.l-ine "

46 Lo 65 inches, greenishr grey (5GY 5/I,

moist) , silty clay; f.rozen; friable when

moist, slight.Iy hai:d when dty; 3 to 5 cm

thick ice lenses; mildlY alkaline.

The Yorlc Fort series is the dominant soi-l type in

the minerotrophic palsas of the Yorl" Iractc::y peninsu'l a.

This a.rea is periodicalty inunCa-ued r'¡jth nutrient-rich

ancl sedinient-rich wa-Ler f rom the l-iayes River.

The active layer (that layer subject to annual

thawing) consists of moderately O-ecorçosed seclge an'ct

feathermoss peat-, generallv L2 to 18 inches thick.

The froz,en layer consists of moderately decomposed sedge

peat materials v¿ith multiple iayers of a1luvium"

Alluvium is also present with the organic layers as

is indicated by an increase in ash conLent with

increasing depl-h. fce crystals, I to 2 mm in thickness,

are conrmon throughout the frozen core. The nunLber of

ice crystals increases with depth and general-ly the



al-luvial- l-ayers contain hj-qiher amounts of ice than the

acjacent peat i-avers. rce lenses up to two i-ncires

'Lirick, \,\zere f ourrd at Lhe lorn¡er depths.

The cheniical composi.i-ion is vêry different from

tiraL of any other crvi-c organic so'i I examined to date

in northe::n l.,ianitoba" These soi-ls are neutra]- to
:nildly alJ<aline in reaction (pH 7 to 7.5) and the

d-ominant exchangea-ble cai.ions are calcj-um and magnesir:m.

These soil-s are found throughout the ¡:eninsula lvith
Rainbolr soils.

B-V CHEIúIICAL COrr{POSITION OF hTATER

Tire v¡ater analysis is pi:esentec. in Taicle B*xrr and

the distribution of sodiun'o calcium ancj pI{ according .i:o

their locaLion on the york Factory peninsula is shcrvn in
Figure -B-3.

The hi-ghest concentration of nutrients, especi-a-1ly

sodium, \,ras founct at sj-te B on t4arsh point urrder salt marsh

vegetat-ì-on" The soils on this siic are Rego Gleysor with
no surface peat. site f, al-ong the base ]ine, is a strongly
minerotrophic, rich fen, and the associated soils are cumul-o

l¿Iesisol- and cryic cumuric Regosoi " This site is frequentllr
inundated by the Hayes River.
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lthe sa:nples from s'ì 'Les t\ ¡ 5, 7 ancl 9 a::e rind-er tlie

inf luence of mi nerai ricir ground waters , anci SpÌragr:.um mosses

are irsuaily fuund on hummoclis, srighily abov'e the iuater level"

Organic soi-Ls asscc:iated v,rii-h Lire::e sit-es cL.Ì:e Crr¡ic Cumulo

lvies'i -coi arid Cumul-o i'fesisoi"

Sii:e 6, located on the Ì:cA ¡:coJ., shor^¡s the l-olu'est

ccncentration of nut.rients " These values, however, are

h:lgher than those frr-,m ombrotroph-ic bogs found fu::thei:

-i-nl-and as thei' probably rece-ive sonî,e mine:r'ctrophi-c ivater

frorn beiow" The vegetatj,on consists of blacl( sþl:uce, _L_e_dum,

S"p!gg¡1g4 and Çþ1þ_aþ .!.pp.. , the associ.ated oi:qanic soi --r-s are

Cryi.c Fibrisol and Crvic Sphagno-Fibroscl- "

Higil values for soclj-um, caJ-cir.lin and niagnesium Eire

typical of sj-tes close to the sea and of areas which are

f::equeritl-y inr:ncl¿rted by the r-ivers. Hayes River , sampl ec

at iow tide, shor,ved rnoderate amr:unts o'f calcium, probab'l1z

because these wa+-ers i.,rere d-e-riveu{ dcmi-nantly from non--

cafcareous peatiãrrd"
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B-VI GLOSSARY

åct-iyg_lgyeg (seasonal frost) is the tcp layer of giround.,

subject to seäsoriai freezing and thawing. fn

arctic and sub-arct'ì c reg'i,ons where annural f.reez-

ing penetrates to the permaf rost table.- supra-

permaf rost and the active layei: are ici.entical.

C_l-ear_Ice is i-::ansparent and contains only a inoCerate

number of air bub]:l_es.

-9I9_g4f.icq is relati vef)¡ opaque because of entrai?pecl air
bubbles or: for other reasons "

F::ost Tal:-1.e is i:he surface, usu;rlJ.y irreguiar, whi cir

represenl-s the penef:.rat_ion at- any time in s¡:::ing

oT Suminer r¡f 'tlrawing of the seasona]_lv frozen

ground. It may also refer to the top su,rface

of the seasonall'¿ frozen ground above the

¡:ennaf rost "

Frozen Layer is the range of rlepths within which the soi-]-

. 
j.s frozen. The frozen J_ayer may be bounded both

top and bottom by unfrozen soil r or at the top

by the qround surface.

Grounci Ice is a body of mor:e or less clear ice wit-hi n

frozen ground. General-ly tire term j-s used tc:

include all ice -in the frozen giround.
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Ice Coatj.ngs on Par:ticles are dj scerni ble 'l aye::s of ice

fou.nd on or: below -uhe large soil particles in a

frozen so-i-l mass" They are somet-i-mes associated

with hoarfrosl- crystaL.s which have grown into

void-s produ.cect by f::ee zing actj-on "

IJre__q5Y_s_!Èf i s a ../ery smal-l- individual ice particle ¡.'ísible

in the face of a soil mass " Crystals may be

present alone or in coml:inal:ion with othe.r i-ce

for¡na.t-ions; "

Ice Lenses are l-enticular ice formations occu::ring essen-

ti-ally parallel to each other in the soj-l- and

generaliy ncrnal to the direcl-ion or= hea-i l-oss,-

conmonl.y -ì-n repea.ted 1a1'6¡=.

Tce Segregaiion is the growth of j.ce as disti nct ler:ses ,

J-ayers o veins, and masses in soils, coirrnonlv" bu't

not alwavs oriented normal tc direction cf heat

loss,

Permafrost- is perennial-ly frozen earth materials whose

ternperature remains l:elow OoC contj-nuously for a

nuirrber of years.

Permafros'b Tal:i-l-e is the surface which represen'Ls the upper

limit of permafrost.

Residual Thaw Zone is a layer of unfrozen ground belween the

perm.afrost ancl the seasonal frost. This layer does

not exist where annual frost- extends to perm.afrosL.
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PÀRENT MÀTERTAL

lloderately to strongly
cal.careous , 'mêoiun tex-
tured, recent alluvial
Ceposi-ts

Itlixerl mcs ic f o::es t.
.rnd fen peat, 16 to
52 inches thick v¡ith
layer:s of alluvi.um

NÀTUIìÀL
DP.1,IN¡\GE

ïmperfect

Imperfect

fmperfect.

Poor to
very poor

lmperfect

Pco-ì: to
very poor

Poor to
vely poor

ïniperf ect:
to poor

fmperfecÈ
to poor

TABLE B-II

SOIL LEGTÌ{D ()F TIJE YORK F/\CTORY AREA

SOIL NÀùiN ]\,I,ID
DOMINAN? TÌ]X'i'UììE

F-il--ric forest peat with
a cri,iq ial'cr within
tl,e control scct.ion

I'ibric Sphagnum peat
r.¡jih a cryic laycr withinthe conLrol section

fen Shilling Scries

liachichi ù^eries

P::ospect Bay Series

Itlarsh Point Seri.es

YcrË Fort Series

Haye.s Se¡:ies

€111_E9!

T

PROI¡ILii T,YPE_

Gleyed Cr-rmulj.c
Regoso.l

Cryic Cumulic
Rc-gosol

Cr:y-i-c Cumulic
iìegosol

Rego GJ-eysol

Cryic Curn,ul-o
Mcsisol

Cumulc Mesisol

Cu¡nulo Mesi.sol

Cryíc Fibrisol

Cryic Sphagnc-
Fil¡riso1

Rainbow Series

uoo<lcock Seri-es

Seal Creek Series

P

Mp

Y

It

R

I"]

DOIí r);ÀNT Vt;c EÎ'ÀT IOi{

i.Jhite sprucc and
rvi 11orvs

l{hite spruce and
rvi 1l,oi.¡s

Àrct:ic w-i11o',vs,
sc,:ìgcs, sonìe wltite
sp ruce

Sedqes, tanar-ack
anrl v;i 11or.,rs

Fr:¡ l:lrrt ¡:lnr:gscs arrrl
sonr': iv.i.l f or,¿

Jla:,lar.rck , wi Ilorvs and
fto;escs otircr than
S¡-.iragnun

Tanrrraclç, sorne wil1ow
ancl Sphagnu:ìì nrosses

B-1.aclt sprrìce, Lccìum
sp., & Cladoniã sp.

Illack spruce,
Sphagnutn mosses

Ler¡e -ì-

Very gcntly slopinã,
1o,.¡ narrow ridçles

Very gcnt-ly sloping"
1ow Cornes crr p.r]-sas

Dcpressionaf to
f evcl-

Ver.'y gcntly sloping,
.lor,¡ d<lmcs or paLsas

Doprcssional- to
.l. evc i

Depressional to
Lcve I

Lcvel, pcat plateau

Lt:veI r peat platcau

TOPOGiì¡rP HY

(tl
@



Hcr. DepÈlr
inches

L-F O- B

IiCg E-72

IrICgz, l-2-l-9

ITICgz, 19-25

Ash

TABLE B-IIi

ANALYSIS (lF l4ACHiCI.]i SERIËS

org.

36. B8

83.37

88.64

q

Total
N

41. 9

10. 5

6. 96

c/N
R¿rtio

1.66

0.43

0. 31i

Pü
in
ar(- t

25.2

24"4

2C.5

(CRYiC CUIIIULIC REGOSÛL)

Ì¡r"tr-.

7.).3

7. 10

7 "20

120.3 121.80

29.3 7e.98

l-1. 2 62. 4r

alluvium

D;:changeabl-e Cations
m"e.,/100 gnis

Ca i{.o,

10.78 0.33 0.43

8.48 0.29 0.47

8.48 O.r9 0.39

CaCO3
Equiv.

,o !h

CalciLe Doiornite

3. 87

28 "56

25-31

r" ú5

LO" 4,8

6.38

16.65

r7 .42

TJ
Çn



CHEI'lICAL CHARACTERISTICS

Hor. Depth pH t
inches (0.0IN cac12) 9uc9sEqur-v.

Cg 0-10

IIcA 10-23

SOLUBLE ANIONS AND CATIONS

TABLT B-IV

ANALYSIS OF NARSH POINT SILT LOA|']

7 .65

7.70

cg 0-10

IIca 10-23

PARTiCLE SIZE CHARACTERISTICS

lIor. Depth
inches

31.50

40. 37

t8
Calcite Dolornite

Hor, Depth
inches

t-
cond. so4'- cl-

mmhos/on me/I me/I

ì t ô1

22.32

cg 0-10

Ircs 10-23

3 .28

16. 19

t6.61

r8c/N
Org. Tot-a1 Ratio

c

Dominant
Si- ze

Stones

7.15 23-75

L3.55 49. 50

e

HCO3

tner/1

0. 1r.

0.04

Total- ^_2+u¿¿u]Ì ons
me/L ne/I

'm.e.

5. 36 36.26

4. 08 67 ,08

Sand Fra-ction ?

3.52

Exchangeable Cations
m-e.,/100 gms'

?I ')L
ca'' üg''' K+ Nä+

Mg2*

me,/1

8.10

16.00

5.00 ?_3.48 35.s8

12.20 37. B3 56.03

6.50 3L.73

I.43 26.s3

me/I

Total
Cations
me/I

Total
Sand

H+

38 .23

11 d1

Silt. Clay
q4

48.51

57.03

1.3 .26

l-5.00

Textural
Clas s

L

SiL

t\J(¡
()



Iìor. Depth
T ¡rche s

L-F 0-5
l.Ica 5 - (,\

IIIC9 6L- B

r,-Pbl B - I0

L-Tbz L0 -72

I\rCg 12 -15

VCsz 15 -62

9ó

1\S n org -

C

68.94

92 .92

BB.6O

TASLE B_V

ANALYSIS CF PP,CSPEI:T BAY SIRIES SiLT LOAII

* c/N
Total l{atio

a1

14. 60

6.96

l-0. 40

27.20

27 .30

10.90

0 .29

0 .27

0. 45

1.27

1. 05

0.50

y.¡
in
KCl

5û.3

25.8

23"I

2r.4

27 "9

2L.8

m- e.

7 .40

7. 00

'ì.r2

6.90

7.10

6.98

32. B

19. 5

42 .7

69.6

4l-.7

1e -t

l-'Jxchangcabl-e Catioas
m.e./I0C ans.

Ca

78.L7

7I.i0
s1.20

67.26

77.72

80. 39

r'ìg

1.07 0.33 0-22

3.33 0.25 C.20

7.67 0.33 0.38

7.67 0"31 0.28

10.50 0.28 0.41

4.24 0.23 0.2e

I¡a

t
CaCO3
Equi.r.

¿o'ob

Calcite Dolomite

29"90

25. 81

25 .53

6.12

o tr1

26.58

13.41

9.91

9.03

0. 00

0. 00

1.0.05

1s. :ì-B

-t_4.55

15.18

q G.4

? ol

15. 32

t-'



¡lor. De¡rth
inches

cf

^Ço"*'l
O¡-'zẑ

TTCz

I Un-
rubbcd
¡ r_þer

0 -r2
12 -1sl
L5\-2L

2r -33

33 -48

TABLE B-Vi

ANALYSIS OF SEAL CREEI( SERIES

6

Pyro-
phos.
So1.

I0c. 0

e6.7

t ó. J

43.3

Ash

0.037

0.020

0.082

o=9 -

c

0.08

2. 6B

4.50

25. I0

lor-aL
¡{

54.8E

54. 44

60.64

39.68

0.4i
0. 51

0" B0

I.2T

all

c/N
Ratio

(CRY IC SPIjAGNO_FIBR J SOL)

133. B

106.7

75. B

32"8

uvium

pll
in
Kcl

c. E, c.
ïì.e.

2.7 0

3. 16

3.9C

6 " 70

106.90

104. 8C

88.96

100. 60

_m.e./-L0g _gInZ:_
Ð><changeaLrle Cations

6. 06

aÊ ?tr

2i .27

68. 47

t aÃ

4"84

7 .57

1a tn

r.50

I.07

0. 69

0 .27

7.96 10r. C0

1.63 85.90

r.79 58.20

1.14 s.15

t\)
Or
t\l



Hor.

L-F 0. 17- 0

cg1 O - O.l7

CgZ 0.17- 0.54

c93 0.54- 0.67

cg4 0.67- 2.0

Cg5 2.0 - 4.0

Cg6 4.0 - 6.0

cS7 6.0 * 7.1

c9B 7.1_ -10.5

lïCgI 10.5 -i2.0
IlCg, 12.0 -I4.0
rICs, 14.0 -16.0

IIcgn 16.0 -18.0

fLCgrz LB.0 -19.5

TABLE B-Vi Ï

ANALYSIS OF TIN SHILLING SILT LOAI1

Deptir
feet

pll
(0.0l.N caÇLr)

7. :10

7..45

7 .50

7.50

7 .60

B. 00

7.70

7.75

7.'ia

7 -90

7.90

B. C0

8. 05

8. 30

tq

CaCO., Calcite
Equ j-rÍ.

c 11

30.73

35 .32

1) ìÊ

27.91

39.30

4I.32

42 .8\
J¿:.:Ìu

?1 0l

4L.48

4C .2L

45 .42

48.32

0.79

l_1.16

14. 04

i6.88

t.4 . 9 B

18.65

25.I8

19 " 2.'l

22.39

20 .49

¿). t L

2I. 4i

31.54

25 .38

1,t
Dolonite Org.

5.C9

17.60

19 .62

14.78

11. 91

19. 0l-

13.95

¿!.tJó

11.04

12 .3?

I4.53

L7.32

i2.79

21. 80

37.L2

4.37

6 .36

I

Total
c,/¡t c.E.c-

Ratio m.e.

1 )1

0.20

0 " 34

29

22

82.1C

1 7. 30

25 .06

9 .72

7 .20

4.12.

q oî

7 .96

!i oo

¿ di,

5.18

1.44

6. C0

6.-ì6

l-9

N)
CÌl
l.!



Hor.

TABLE B-VÏ I I

ANALYSIS OF TEN SHILI-ING SILT LOAlli

CHEr'llCA.L CHARACTTRISTICS, S0LUBLE ANIONS AND CA-iiONS

c^ .- - Hr,rì ?+ . 2+
cond. o'4 cL l-"3 Total ca'' ' l:g-
mmhos/cm me./l neli- ne,/I Arrions rae/L me/7

L-O

C9t

-Y2

Cq-
-J

Cq.

Cq-

Cq-

Cq-

Cq^

rICg,

fICg,

rICga

IICg/
.|J.Cq 

-z

Depth
feet

0. 17- 0

0 - 0.L7

0. 17- 0. 54

0.54- 0.67

0.67- 2.0

2.û - 4.0

4.0 - 6.0

6.0 - 7.1

7.l- -10.5

10.5 -12 . 0

12.0 -l-4.0

:l-4.0 -16.C

16.0 -18.0

18.0 -19.5

n c?

0. 86

0.76

0.76

0.52

0.52

r. 82 21. 15

2 .3L ?.6 .90

L.76 17.90

4.27 ss " 7s

4.37 52,t)5

5.78 63.20

5.r7 52.40

4.80 22.3.A

1.50

0. B0

0.55

1" B0

3.40

6 .'10

22.55

2.Bl 25"46

4.08 31.78

4.08 22.53

3.83 61.38

5.i0 59.05

3.5-l '70.r1

3.32 62 " 47

9.6) 54.34

Na+
me/l

'JotaL
Cat-ì ons
me/i

15.50 5.60

18.10 r0.90

14.3C 4.35

28.00 14.60

20.5C 15.70

26.60 17 " 00

t4 " 00 10. 00

1.30' 3.00

1. 52 22.62

3 . 30 32.30

1. 4-l_ 20. 06

L'l.39 59.99

2L.74 57.9lI

33.04 76-b4

39.13 b3. 13

46.96 5i.26

i\)
Ctì
ris



Ììor.

r,-H 0. 17- 0

c91 0 - 0.17

cSZ 0.17- 0.54

cg3 0.s4- 0.67

C94 0.67- 2.1)

Cg5 2.0 - 4.0

c96 4.0 - 6.0

C9," 6.0 - 7.i
c9B 7. 1 -10.5

IICgI 10.5 --l-2.0

IIca2 12. 0 -I4.0
IICg3 14.0 -l-6.0

Iïcg, 16.0 -18.0
tICgSz 18.0 -19.5

Depth
feet

TABLE B_IX

ANALYSIS OF TEN SHÍLLING SILT LO,A,I']

PARTICLE S]ZE CllARllCTE[ìI STICS

Sanri Fraction tStones
Dõmînant B

s I zÉ

0

()

0

0

c

c

c

0

0

0.9

2.I
c

0

0

1/ 8"

Lt'ó

- 0.64

(ì .60 8.48

4.21 0.42

0. 12 0. 4l

0 . 5I L.39

0.44 1.03

0.53 7.C4

0.15 0. l0

0.52 1. 08

0.43

0 .29

0. 16

b.:.t J.L.5b

0.97 i5.33

4.s3 40-37

18.55 25.39

3. 0 3 19.62

I.92 4ù.09

0.63 15.90

13.58 39.63

7.86 27.tA

8.50 23.04

1.50 39.64

3.29 24.39

- 6.87

Total Silt
sand

3t

38.1C

16. 35

45.54

53.02

23.30

42.54

r6.53

55.20

37.01

33" 4I

4I.58

29. 4-5

6. 87

Clay

B

s1.07 10. B3

69.18 14.47

,14.51 9.94

38.94 8"04

63-92 12.78

48.75 8.7I

71-37 12.A9

3/r. B0 10 - 00

¿8"09 14-90

51.37 15-?.2

16 .42 12. 00

s6.68 13.87

70.62 22.5L

Textural

baL

siL

L

S.L.

siL

L

S. L.

L

STL

L

ci r

l\)
(r-,
(J¡



Hor"

of1

of'2

Ofz

ïICg z

Depth
-i.¡rches

3 Un-
rubbed
F'iber

0-9
9- 13

13-17

17-37

TABLE B-X

ANALYSiS OF l,lOCDCOCK SERITS

I

Pyro-
phos.
So1.

0.102

0. 076

0. 010

96.7

92 .7

90.5

9ooþ
Àsh Org.

a

2 .52

2.I0

¿. Þõ

* c/N
f otal Ra'tio

N

54.7 0

54.32

55.72

((,RYIC FIBRISOL)

0.7 5

0.73

0. 97

ailu

'7) O

7 4.4
(o c

r¡ium

pil
i.n
KCl

m. e.

, oo

2.62

2.93

70.0

80. 0

94" 4

.--¡n'c',/100 gms. 
-Ca l4g K ¡Ie

[ìxchangeable Cations

16.05

o lo

25.05

1. 51

i. e]

7 -27

0.79 0.98 53.9C

1.08 0.98 78.50

0. 45 0. 82 82. t0

w
or
Or



Hor. Depth
inches

of 0-7

Cm 7-I5

Cmz 15-20

'I-ICqz 20-28

()mz 28-37

lfîCEz 37-55

I Un-
rubbed
Fibe¡:

Pyro-
phos.
c^1

TABLE B-Xi

ANALYSIS OF YORI(: FOR.T SERIES (CRYIC CUI'ìULO tVlESISÛL)

t '$ ,1, C/N pH C.E.C.
Ash Org. TotaI Ratio in nt. e.

CNKC]

66. 1

56.8

30. 2

28.3

0. 053

0.227

0. i-l0

10. 83 49.3

I7 .43 . 43.6

46.21 24.5

57.11

t. 85 26.6

1. 83 23.8

1.13 21. B

luvium

l.uvir¡m

dl

a1

5.6 102. 4 C

I tc o?

80. 26

Ca

Exchangeable Cations
m.e"/100 g-rns.

62. 4L

79.38

53.63

lr'rg

81. s0 1. 09

53.63 0.50

12.42 0. 44

Na

1. 30

0.Bi:

0. 65

15. 4s

17 .45

l_0. B5

(å
\J



Sample
No"

YF

YF

TABLE B-XI I

CiiEiVII CAL PIìOPIRT I ES OF

l-

4

5

5

7

ö

9

l0

Date

vEa

YF

YF

YF

YF

YF

5 /7 /6e

28/6 /6e

26 /7 /6e

27 /7 /6e

2B/7 /6e

2e /7 /6e

29 /7 ,/69

2e /7 /6e

pH

7 .40

6.70

5.s9

5.65

6. B0

6 "70

7. l_0

7 .90

Concluct-i vitlz
-rvrlU¡o.s--

hIAÏER SAIqPLES

0

0

0

c

4

0

0

1Õ¿ë

1l-

16

0'l

2L

Áa
'!t I

2!

t.3

Ca
ppm

AO
IO

20

oU

EJ

27

ca

24

25

Mg
pl]m

11

6

4

2

1

75

7

4

!\ cl

pp!

16

4

72

tr
J

o

850

7

6

Zn

PPM_

c " 20

0.05

0 " 45

0. 35

0.35

0 "20

0.07

0 " 05

l!'

c^
cÐ
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42 .3 | a. s.1 UNIT TIIICXNES S DESCRIPTIO}..

JU

flbrous

SlLty overbank depcsiEs
wlth distinct organj.c
layers. Toçard s base of
uni: .La¡'ers of very f ine
X-beclded sand

Pâac

Slliy clay/sandy clay

Coa:se sand

CIayey sand/saniy ciay

s11ty/sa.ndy clay

L02

1r2
116

!22

L31

L'

Coarse sand, gravels, sone
cob'c1e natcriel

Very fine sanci, silty sand
Random inclusi.ons of clay

1.511

158

161

Biocky sancly cJ-ay,oxidised
elong Joints

Trarsltlon to nâr1nê
fossiliferous clay

û RADrocARtsoN DArED wooD 2065tI25 y;ARs B,e, (ex-2t61)

FfGURE C-]-

SUCCESSTON AT GANDERSTR}.TIGRAPHIC CREEI( (SITE 1)
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3i. 5 ' a . s . I UIiIT TiIICKNESS

I0"

F]GUR.E C_2

SUCCESSION AT

DESCRlPTICN

Pcat flbrous

ììor lzontal 1y becì ried
overl¡ank deposits,
predoninantly s11t:
ancl organic lalrers:
pockets of clay

ciay
sporadlc

112 "
1t5 "

cobbies, cca¡se sand

C! ay ey sand

Sand y c Iay

Transition zone,sandy cIays,
parrially oxidlsed

I.farlne fossl1lf erous cl.ây

17 5"

185 "

ST'R¡\TTGRÀPHIC FOUR Ì{TLE GULLY (SIT'E 2)



0Õ

85,'

95"
99"

)-04"
107"
109"

LL7 "

2'75

UNÌT IHiCKNESS D ÈSCRIPT IO:{

1i

1.0

Peel

A11uv1a.I- overbank ìteterials,
predominantly s11r: some clay
and organic layers

9 6" Coarse sand and gravel

I 11" Very fine sand

7 .t 0" Gravel, cobbies, occasi cnal'ooulders r coerse saird na!.ri:<
f

Sar¿ ai:d çr¿v.:i: ::o æJr.fìì

3

2 3" Fine/¡edj.un sarrd. ciay incJusio::l

TrensiÈion zone to Derine
fossllj.ferous r1ays, s.andy cÌay/
c1ay, blocky, oxidaticn along
joÍnEs

Ê RADIOcARRoN DArED DRrFI{ooD 1910Ì131 yEARS B,p, ((ìsc-ljtls)

F'IGURE C_3

STRATTGP,APHIC SUCCESS-iON AT }.ÍILE SANDS (SITE 3)



2'i 6

30.6' a. s. r . UNIT TIiICKì{ES S DISCRIPTIO¡i'rl
t5

I
24" 

I 
r".t, fibrous

)L

L3 r9" Overbank deposlts, predoninanrly
silr: uith orgânÍc Ìayers

t2 5" ancl sravel

1L 9"
C-La ¡,'e;- sand : s iJ, t¡r sand ì(-becid ec.i

towards b:rse of unit

I 11"

!-]¿¡¡¡g;¿iqc! _ _-_

Gravel, co'ob1e anci boulder
material- in ccarse sa:d ll:cri.x

7 23" Clayey sanC

6 X- bedded fine sand

5
Sandy clay/clayey sand,blocky
sErr¡cturc

\':r'¡ finc s:n

Sandy clay/clayey sand,blocky
sLructure

4 I

1 40"

2 7" \¡e¡y fine sand

I TranslÈion zone to narine
fossllif erous clay, maÍn1;,'
blocky sandy clay naterlal

FTGUR.E C_4

STRATIGRI\PI{IC SUCCESSTON ÃT IÍÌLE SANDS iSTTE 4)

45

50

6i
64

196"

203"
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THICKNESS

11 Ást, I Overbank deposlts. predoôinant 1y
I sj.1¡: organi.c anJ clay lrters

l0 very fine/flne sèrd

9 16"
Silt:/ sand 1r-1'e¡ pr ¡6 grarels
and some cobble naterÍa1

8 ò Very fine/f1ne sand

7

San<ìy clay/clayey sand, pockets
of pure sand, structure blocky

6 6" Fine sand. X-bedcled

5 i5" Sandv clay/clayey sand

3 9" -saniy clay/cli.yey sanci, pockecs
of ¡ure s¡nd

) cr, ltre/irn: 5J

I
Trånsltion zone Co narlne
fosslliferous c1ayr, sandy clay
material, partially oxidiseC

L22

ll0

15ó"

t62"

t77
L79

188

I92

FIGURB C-5

SIJCCESSTOI{ .41STRATIGRÄPHTC FORT SrTit (Sr.rn 5)
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UNIT THICK}ÌESS DESCRIPTIO]I

Peat urrdeconposed veget:t

Overbank al1uvlal deposits,
predomj.nantly siLr, olga:ic
and clay Jayers

30"

f)0"

7i

76 Sandy silt 1âycr

Fine Saird
of clay:

X-bedded sand

Transltion zone of part
oxidlsêd biocky sandy c

ç1th ran<íoo pockets

SITE (SrrA 6)

L36'
r39
L42'.

STRATTGRAtrI]TC

Harlne fossillferous clay

FTGI.]RE C_6

SUCCESSTON AT C}ïATN

25.4 I a. s. l.



)?c¡

25,6'a.s.l UNTT Tillctai{Dss DESCR,lPîIOX

PeaE, UnC€conposed
systcns, entrapled
naterÍa1s

roof
ailuvi¿l

Overbank Ceposits, prÊdoniraÊtIy
silt: orgenÍc and cl.av larers

Sl1ty sancì/fine sand

I

I

__l82

89

94

99

Fine/\¡erl/ fine sand

ù ì a r' / 5 ¡ n ci ',' c l a v

106"

¡1ñe7\¡ôi!,' . tne

ulcy/ sendT cIaT

Fine/'very f ine sard

wíth discinct i¡;-eI of
b.¡se oi rrn

1r3

119
(ìrave-l- : cobbles, coarse sard

ii:

TransiEloa zone, sandj- È.1ocky
c 1ay

Ìfarlne fossfllferous clay

STRATTGRAPT{TC

FIGURE C*7

SUCCESSION AT ROBTNSONIS GU],LY' (S]TE 7 )
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¡11l!ñri9l5 DESCiIIPTION

Peå1, undeconDosed vcBeÈatfon
rooEs and sËuûìps

Clayey sand/sandy c1ay, blocky
vhcn dry

Very fi¡e/fine li-bgdderi send
layers erd pockeÈs of clav:

Predonj.nantly Clayey sand
naLerlal

36"

5t-"

1C8"

Gr¿.¡els

Transiclon zo¡le of blockv
sandy c 1ay

¡farine fosslliferous clay

FIGURE C_B

STRATIGRAPHIC SUCCESSTON AT

ROBINSOT\I'S GULLY (SITE B )



Lo L

THICKNESS

ITTGURE C- 9
SUCCESSîON AT CAIìTBOU

DESCRIPTIOìi

9
Peat, fibrous, rrndeconpcseci
root systems

Overl¡ank deDosits, sf lt,
organlc and !ine sand Ìayers

t
f

I
I

=--- --.-- -'. crr l::c,'t:.ìe s¡il i

6 Ió Clayey sllt/si1:y clay

5 LÚ
C1ay, sone pociieÈs of flne
sar¡d

4 _5 Fine se-nc, \-beid:d

3 30"
C).ayey sand/saldy c1ay,-olocky scructrre, lenses oi
si.1È Eaterial.

a Gravels/cobt¡1es : sand na¡¡-i

I ö4

Blocky cI¿yey sand

Sandy Clay, Darclally oxidlsed

flarlne fosslllferous clay

STRÀTIGRAPiITC cREtrK (Srrn 9)
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UNIT THICKIJESS DESCRIFTlON

I 30"
Feat, fibrous. rooEs and
sgunps, entraopci alluvial
riatêrlals

7 JÕ

--
Cvcrl¡ank depos j.Ë s, doralnir;1¡.
silr: organic and clay ia','ers
Íncrcase 1û silE con!en! cop,rrd
the base oÍ únlt

l) I ó" Sa,rCy si.lt/siIty sarrd

i2" Sllty saild: lenscs cf clay I

incorporated 
I

2 0" Sandy clay/ clayey sand:
sharp bourìdary to

3 10" Gravels: soiic col¡bies

Blocky sandy cLay, transi!ion
zone2 80"

Ifarfne fosslllferous clav

Ú RADiocAIìBoit ÐArED DRrFr.rooD 1155t125 yEARS B,p, (GX-21162)

FTGURE C_IO

STRÀTTGRAPH]C SLJCCES,S]O}J AT RAVEN CRTE]{ (SITE 10)



1ô1¿o-)

FIGURE C_11

SUCCESSTON AT SQUTRREL CRtrEr( (S]TE 11)STRATTGRÀPi]IC



284

THICT:NÈSS

eat, f ibrorrs : undecoaposecì
oots and ctunpJ: e!rLrap:ed
i1uv1a1 n¿t¿rJ.als

deposits, dolinarrtly
clay and organic

clay

û RADrocAReoN DArED DR rtrrliooD 1251Ll05 vEARS ts, p, (fiX-2ll6l)

FTGURE C-T2

STRATIGRAPIIIC SIJCCESSTOìd AT PALSA CREE]( (SITE .1-2)

1ó. ó I a. s.1. UI]IT

erbank
1È rÌr'.th
)'ers

I pu

| '"
| "'
I

I
I

l--
l:r
I i.

Sandy c Ia'¡ / cTa yey sand

!'ine sand, X-becldeci aÈ base oÉ
unit
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12.8'a.s.l U}JIT THICKì.fESS

RAD]OCÀRBON DATE]D
660t1_90 YEAF.S B"P"

Gravels/ccarse s¿ird

DESCR.IPTI0ì*

70

85

93

103

Transir-ion zcne, partiaLl
o:ildisci sandv ci:v

;;;;.;;"., .*, ----
I
I

I

¡faïine fossi-lifercus ciay

DRIFTI/,lOOD
(csc- 146 B )

FTGURE C-T3

STRJ\TIGRAPH]C SUCCESSION AT

(STTE 13 )

LO}trE T.R.EE SITE

VegeEatlon and rcot syste¡s,
sllty and sandy nateríaIs
entrapped: organic layers:
san.dy toqatds base of unj.t

Ovcrbank deposits, doæinr:tIy
silt, organic layers, dis:inct1.r
more sandy touarCs base of urii

i'erv !'ine sanrì
ì:c(l iu:l/ ao¡f:-e <rr¡rIir'

irery fine sand



APPEI'JÐIX ]]

THE OR i G I I'J OF BEACON PO I I'I'T
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The e"vol-u-tiori of Lhe lrJelson Ri.ver has been :'-nr¡esti-

ga'Lecl by i{ewbui:y (1968) . T¡he present cTrannel represents the

outiet to Hi:¡L::on Ba\. of the final rem:ran-t of Ela.cia-'l- Lake

Agass-iz. Ihe }Iayes val -iey on Lhe other haird is olC-e:: tlian

the Ì,{e'lso:r. Several -li.nes of evidence indi-caJ:e that it may

have existed i:efore tlie --iast glaciation"

(a-) The broad clep::ession alongi rhe line cf the
presen.t lIayes valley in an otherwise eveniv t:L1i covered
larrd-scape (Tyrrell L9L6, p. 18)"

cirannel:
(b) The misfit character o.E the preserrí: Halzes

. , . , Like in it s uppet L.ort icns it i the Hayesl
does not anyr!-here fill tlie bottom of its
va. l1ey, bilt srvings f::cn bar,t, to bank, fírst
\!'¿¿shing the foot of a steep nakerl cliff or)
one sÍde and then the focrt ctÍ. a si-rnilar cliÍf
on the cther side, with allr¡vial flats
opposiËe these cliffs. I

(c) The greate:: thickrress of stratj.fied. sedii¡enLs
in tire area of the ¡:resent Hayes estr:a::y. Tiil is not ex*
posed in the .¡alIey sj-Ces of the Halzss unt-ì 1 a poin-' app:rox-
imately thirty-tlo mJ.les upstrea¡rr of l{arsh Point "

. . . .0n the lower portion of the Haye-s ri-¡er,
however, Lhe stratified c1a1's and sands are
very much thicL,er tha.n usua1., Íor tbere rr'ould
appear trJ have l-'een a deep embayiüent iir the
Post-glacial shore 1j-ne a.t tirí s poÍnt, into
rvirich a nud-1aden stleam probably einptj-ed ancl
deposited its load of mud and sand as it
reached quiet rùa ter.2

The ividth of 'the embayment was not e><tensive, since in the
Nelsorr estuary to tire- northlest, and in the Machichi- River
to the east, till is ornnipresent in the banks and si:raLified
seCiments are conspicr-rously absent.

1 Tyrrell (191G, p. 23),
2 t1rrre1l (1913, p. 208).
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(d-) Strearn g'r'ai'els 5 the i{ayes valie1, 6¡ i¡ter-glacial- age (t{cDcnalcl 196 9 ) suEgest tÈat the broa.o depres-sion coirespondingr L.c the p¡esent I{;..ve s cha¡:.rrel r¡as probabJ-yoccupied bi' an intergi_ac-La J. s {:rr:ain" T_vrr:el_l (f 916 , ;. 15 )also cbservr:d inter'giaci¿il dei:os_its oi= ccarse sand an¿ gravelupstlear'. oÍ- the conf icience of the sha¡nat.ta^v,,a rLiver (God_'sRiver) and the Iiayes.

observation of air photographs, and a r¡egeta.Lion

reconnaissarrce by R:,ltchie (.f 96 0 , Íi'_i-gure, 2 ) indicates that
a for:ner channel connectecl ihe llayes and lrlelsorr rivers at
t:he na::::owest section of Beacon point (Fì-gure D-l_)" Tire

all-uvial ma.Lerials in the vicinitrv of the conf t uence are

assoc-ì-a-ted i,¿ith a distinct- band of white spiruce .vegeta.r:_ion.

The d.isLril:ut'ioä of the ia.tter spec_ies -rì_s corrfirrecr aImcsL.

invarj-abiy 'Lo the banks cs'f streans, river islands, abandcned

channel-s and raised l¡eaches in the ycrk Factory area, The

channel is likely to h.ar,.e been a* rnajor distributa-ry o.r_- thre

main Hayes chairnef "3 Ten shilling creek also represents a

t'ormer clis;tribiltary of the present Hayes channe-l.4 Tn rziew

Robsonrs I'ta¡¡ (l-745) of the york Factory aj:es (Figu-re 1."5)clepici:s Beacon poj-nt as an island, senärated from ilre"mairrland" -by the penny-cut*ar,;a12. This channel i^¡as usedby the rndians to traver by canLìe betv¡een the Nelson and
Hayes " The Penny-cut-alvalz ::epresents probably a forrnerdistributary of the lJayes , rvhich ha.s =it ". siited up.

Bel-l- (j-878, p. BCC) recorcis that "a_bout a mj.l-e akrovepeìlneycuta\day, the river goes off in a channel on theright, which is of co'sidõi:abre size during froocìs,byt is nearlv dry at r.orv water, rt emergeÁ again ånoutthree mil-es above york Fac'Lory, and is here called
Te"n Shilling Creek. "
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of the wedge shaped dis'i--i:ibutíon of stratified sed-i.mer,Ls,

rest,:icted Lo t-.he lo'ive:: Hayes, and the evidence of former

distributarjr-es, the inj-tial stages iir the f orma-tion of Bea.con

Point are iil ¿s¡¡¿¡.¿ ir-r Figure D-?- At this stage i-he

Ha¡zes probai:Iy fu-nctioned as a major outlet of glacial Lake

Agassiz¡ âs evj-denced by the d-ist.ribu-tion of eslier .remna-nts

and spilJ-rvav systems j-n ncrthern l4anitoba (Figr-ire A-l.B)/

and had a substa-¡rtially greater dj-scharge than aL pre-sent.

The latter flow r¡as also considerably greater than the di s-

charge -tn tlie " aìrcestral" l-ower lJelson. Tyrrell (1916, p. 24)

postuiai:ed thac the la.tter channel- origi-nated as the result

of the comb,-r-iteC d'i scÌtarge of the Grass and Bu-rntwocd ::_l-l'ers

t^¡hích flow into Split Lake. Terrace remnants, ât 30 Í'eet

above seõ- level and- 10 feet above sea level, preserveä fronr

subsequent des¿ructj-on bj, the pi:esent Nelson Rj--¡er ¡ were

observed by Ty::re11 in the lower reaches of the Nel.son. These

remnants \^/eire regarded by Tvrrell as inanifestation of t.he

fi-ows that existe-d r,vhen the combined BuL:n1:rvood and G::ass

rivers discharged Ìry way of the present lrlelson channel-

(Split Lake to iludson Bay) . Their destruction foilorvecl the

increase in d-ischarg:e rr'hich resulted from the junction of

the stream flcrving from Lal<e hrinnipeg (i.e. the present

upper Nelson) wj-th the Burntv¡ood-Grass rivers" Follot¡ing

the establish¡rent of tlie Nelson as the outiet of the
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reiìlnants cf Lake Agass,Lz, the situatiorr a-L -LÏre forrner con-

fl-uence of the Hayes ancl- l:,lelscn rvas reversed. Viith the

drainage oE Lal--e Agassiz to the Lalie l'vinnipeg stage, the

IIa.¡es valley rro longer functioned as a spillvray system,

and gradually developed its presetrt misfit cond:Lt-icn. Con-

sequenLly the rnajo:r distrrl-butaries of the Hayes siltec1- up.

The m¿¡in i{a1zss channel was dirzerted no::theasttr¡ards b}¡ the

Nelson" As both rivers continuecl to clor'¡ncut through. the

stratified secliments d.eposited by the l{ayes when functioni-ng

as a major outlet of g-lacial l,ake Àgassj-z, a spit-l:-ke

clevelopnrent cf Beacon Point resr:lLed, ref.iecLing the co"nj-nance-

of the Nel-son in te::rns of fl-oiv and secliment discha::ge, and

the general anti*clock',vj-se d-i-rectj-on of offsÌrore currei"lt-.s -'i-n

Ilud-son Bay. {Figure D^2) "

- fn the Hayes estuary a seqlr-ence of bars and :Ls-l-al:ds

er¡ohzed as a conseguence of (a) the highl1' seasonal natur'e of

the clischarge, the -T{ayes being characLerised b-¡ sho::t periods

o.r- increased compeL.ence d-urinq the sprir:g run*off per-1od,

(b) t--he erodibiiity of the stratj-fied sediments of which the

banlis of the I{ayes are composedn and (c) the effect of con-

tj.nued postgì-acj-al- rebound. fn the Ne-l-son estuarlz the

absence of bars and islands attests to the contj-nued cornpetency

of the la+-ter river to remove bed roai-erials bayrr"ard, and to

dov,rncut at a rate commensurate with -Lhe rate of postglacial
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uplift. The Nelson is also characterised bjt a more uni-form

distribution cf annuai r'.ln*of f , ref lecLin.g tì.re s-Lorage

poteni-ial of Lake V/innipeg.

By 2 t5AC irears 8"P., the inii:-ial sta-ge i-n ì:he:

present frameivork- of analysis, the peni irsular shape of Beacon

Point and the estuarine boundary condii-ions rvithin which

sed.i¡nentation has s-Lnce occurredr r^/e-re alreacllz esta'blished-

(Figu.::e 5.1¿,).
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FTGURE D_I

SKETCH }îAP OF BBACCN PCINT

TLLUSTRATING (A) TI]E PRESE}-TCE OT' hJFIITE SPRUCE
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