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SECTION I - DJ'l'RODUCTION 

CHAPTER l 

IIITRODUCTIŒJ TO AP..EA Al'ID FIELD l·lORK 1·:JETHODS 

Arguments concerning the nature and extent of the North A.'nerican 

glaciation as a whole, and that of labrado r in particular, have been regularly 

appearing in print from 1883 until 1959. From the theories and reports 

presented it is possible to draw together several distinct lines of thought. 

Early vJOrk by Bell (1882-84), Daly (1902), and Coleman (1921) suggested 

that the higher parts of the eastern edge of north east America had not been 

covered by continental ice. Coleman goes as far as to say that in the Nachvak 

area, 11 the unglaciated condition is lmatm to reach at least 5o miles irüand, 

giving a driftless area of perhaps 3,000 or 4,000 square miles", though he 

concedes that valley glaciers must have reached the sea in areas to the south 

of Nachvak. 

Later work by Odell (1933), followed by Tanner (1944), and Flint (1943, 

1947, 1952 and 1957), refuted the early work, anè suggested - :nainly on Odell1 s 

evidence - that t he area had b een completely inundated by ice at the \{iscoP..sin 

maximum. In 1943 Flint correlated mu.ch of the evidence that "ras avail.able at 

the ti~e, and i n particular coorèinated climatic theory and geological evidence . 

His thesis er:Jbraced the complete gro-..;th and decline of the Hisconsin ice sheets. 

Hi th r egard to the labradorean Ice he envisaged an initial ac currnllation on the 

eastern coastal mountains with early flow to the v1es t. The accumulation of 

ice in the piedmont area, a ideà by elima tic factors, gained continental pro

portions and t he subsequent westward shift of the ice divide was accompanied 

by a rever sal of floH to the east , through the coastal mountains. Flint 

further sugges t ed that in the final s tages of t he \-Jisconsi n these condi tians 

were reversed, t he last active glaciers being confined to the coastal mountains. 

1 
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Ives (1957) has contributed extensively to the present understanding of 

the Labrador glaciation by means of his examina ti on of Flint' s hypothesis in 

the Tomgat Mountain area during the summer of 1956. He concludes, first, 

that the Tomgat Mountains were completely submerged by ~..astward-moving con

tinental ice at the height of the last major glaciation; secondly, that local 

glaciers in the Torngat never reached significant dimensions; thirdly, that 

instantaneous glacierization of a large area of the Labrador-Ungava plateau 

was the most likely method of initiation of the continental ice. With regard 

ta the regime of the ice itself, Ives recognizes two, possibly three separate 

glacial periods in the area, and proposes that the final stage of ice activity 

saw movement from the west followed by rapid downwasting of the ice in situ. 

Clearly, the conclusions presented by Ives must be considered in conjunction 

with the theoretical approach of Flint. But it is equally clear that other 

areas must be analysed and fitted into the regional theory before any sound 

conclusion concerning the whole of the Labrador glaciation can be reached. 

Significant systematic considerations may illuminate the regional 

features of the Labrador glaciation. Regarding the question of inundation or 

isolation of mountain-tops during the ice maximum, phytogeographie evidence 

may be examined. Early work, particularly by Wille (1915) and Fernald (1925), 

advanced the hypothesis that the plant communities at present in position on 

the swnmits of coastal mountains in areas that have been subject to widespread 

glaciation could exist in their present position only if the summits were ice

f r ee during the glacial maximum. Later work by Abbe (1938) and Porsild (1922) 

suggested that the flora could retum ta the area from southern refuges after 

the glaciation had completely inundated the summits. Love (personal com

~nication) suggests that the plants currently found in Labrador travelled 
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along the continental shelf exposed by a lowering of sea level in glacial 

times, while the irùand areas were covered wi th ice. A clearer understanding 

of these problems would resul t from a sound knowledge of glacial activi ty in 

the region. The question of sunnni t inundation is cri tical both in the work of 

Dahl (1946) regarding the marginal slope of continental ice sheets, and in the 

work of Ives (1958) regarding the occurrence of mountain-top detritus. Dahl 

advances the hypothesis that the maximum marginal slope possible on a con

tinental ice mass is 1:100, and that on the Labrador coast summi ts in excess 

of 3,000 feet would be left as nunataks at the ice maximum. Evidence f rom 

the Torngat mountains (Ives, 1957) suggests that both the inland and coastal 

summits were inundated by ice, and climatic consiàerations suggest that at the 

lfisconsin maximum ice was even thicker in the south. Further direct evidence 

regarding the state and height of coastal summi ts, coupled wi th the width of 

the adjacent continental shelf, would have to be considered before Dahl's 

hypothesis could be regarded as a sound contribution to the regional geo

morphology of Labrador. 

Ives, from work in an area in the Torngat that was subject to late-stage 

valley glaciation, suggests that mountain-top detritus occurs only on summits 

unaffected by the Kor oksoak (\visconsin) glaciation. This hypothesis may be 

perfectly sound with regard to the Torngat area, but, as Ives points out, it 

has not been critically examined elsewhere in Canada. Such an examination 

woul d be necessary before determining whether the distribution of mountain-top 

detritus can be used as an indicator solely in areas subject to l ate-stage 

valley glaciation, or whether it is valid as an indicator of upl and areas 

i solated from continental glaciation. 

To provide data on as many of these problems as possible, fieldwork was 

planned in the Kaumajet Nountain and Okak Bay areas of north eastern Lab rador. 
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The Kaumajet Nountains (latitude 57°Sor N., longitude 62°001 \'1.) have a 

maximum height of approximately 4,000 feet and are situated on the Labrador 

coast to the south of the Torngat Hountains (latitude 59°50' N., longitude 

64°40 1 H.). 

Such an area cornes under What theoretically should be a thicker part of 

the ~Iisconsin ice sheet, and is t!ru.s critical with regard to the occurrence of 

nunataks. 

Fieldwork was planned to attain the following specifie primary objectives. 

First, and most important, the maximum level of inundation of the mountain mass 

was to be determined and the question was to be resolved of v.rhether or not 

these relatively high coastal mountains were completely inundated by ice. The 

second primary objective was to determine the nature of ice movement in the area, 

and to resolve whether the ice affecting the area originated from the con

tinental interior or from the mountains themselves. A series of secondary 

observations could immediatelybe appended to the primary objectives. Of these, 

an examination of the mountain-top detritus in relation to the inundation level 

was most pertinent, particularly in the light of Ives' work suggesting that such 

detritus could indicate areas subject to late-stage valley glaciation. Another 

important secondary objective was the manner of the disappearance of ice from 

the area at a part of Labrador remote from the source of continental glaciation. 

Further inferences could be drawn from the establishment of the first 

primary objective, the level of inundation. If the minimum level of maximum 

inundation could be estimated at a point on the coast, additional quantitative 

data could be.applied to Dahlts theory of the marginal slope of an ice sheet. 

The understanding of the glacial activity in the area would bear directly 

on the phytogeographical theories regarding the movement of plants in Labrador. 

To this end it was planned to make a collection of plants in the Kaumajet 

Nountains. 
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One of the most important probléms, however, was the possibility that 

there were sepa.rate phases of glacial activity in the fieldwork area. Careful 

pre-fieldwork examination of air photographs showed that the strong relief of 

the island blacks of the Kaumajet Mountains would not have facilitated the 

accumulation of the depositional evidence so important in resolving such a 

problem. This lack of depositional evidence also hindered bath the assessment 

of the manner of disappearance of the ice and the documentation of the final 

stage of glacial activity. 

To answer this requirement it was decided to extend the fieldwork into 

an area which, while it was close enough to the Kaumajet Mountains to be con

sidered under the same climatic and regional effects of the Pleistocene period, 

presented a series of depositional forms which would allow the pattern of 

recession to be determined. A careful study of aerial photographs revealed an 

extremely prollfic assemblage of depositional forms approximately 20 miles 

south of the fieldwork area in the vicinity of Okak Bay . This observation was 

supported by 1tJheeler, who had completed the geological survey of part of 

the area concerned. The extension of the fieldwork into the lowland area was 

thus planned to allo~i examination of evidence which was lacking in the 

Kaumajet area but which would have direct bearing on possible separate phases 

of ice activity, on the nature of the regional recession and on final stages of 

removal of ice from both areas. 

Available large scale topographie maps of the Kaumaj et Mountain and Okak 

Bay areas were limited t o the 1:506,880 series produced by the Department of 

flines and Technical Surveys, Ottawa, Ontario. This map provided a good outline 

of the areas concerned ; but, as the scale vias only 8 miles to 1 inch and the 

contours of the area ~-1ere at best only form lines, they could not be us ed f or 

preliminary terrain investigation or fieldwork planning. Air photographs from 



8 

R. C. A. F. 17,000 foot flight lines vJere available, and a stereoscopie 

caver of the Y.amnajet Hounta.in area plus map caver of the Okak Bay area was 

obtained. From the air photographs an uncontrolled photo mosaic was laid dawn 

and a large scale field map -v.Jas traced. The area was exami.ned as a whole from 

the mosaic and in detail from individual photographs. From this investigation 

the areas containing distinct gl~cial evidence were determined. As well, the 

limited time available for fieldwork was planned so that the critical areas 

could be examined. A good estimation of the terrain types to be covered was 

also gained, and the method of travel and equipment to be used were planned 

accordingly. 

The party was taken by air to Hopedale, and thence by coastal steamer to 

Nain. A fishing boat and crew transported the party, plus the equipment and a 

canoe, to the narrm-r isthnru.s separa ting Lost Channel and Neisser Inlet in the 

Kaumaj et Hountains, where the party arri ved on 9 July 19 58. 

The Kaumajet Hountai.n terrain differs markedly from that inland of Okak 

Bay. The former is characterized by treeless, sheer-faced mountain blocks, 

eut by steep-sided valleys, and accessible only from the open sea or from the 

fiord inlets. The latter consists of wide, densely-vegetated valleys eut into 

flat-topped rocky uplands, through which flow large and very swift rivers ~~th 

rrumerous rapids. 

In the Kaumajet area, the 18 foot canoe, powered by a 5~ h.p. Johnson 

outboard motor, was used for transport around the islands and along the mainland 

coasts. Secondary camps were established at points on the coast from which the 

inland areas were accessible, and light camps were set up inland from which 

investigations were carried out in all directions. In this manner an extensive 

coverage was possible. 
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On 15 August, the party was picked up by pre-arrangement 1vi t..~ a 

fishing boat and v.ras taken to Okak Bay. A base camp was established at the 

head of the bay and from there investigations \vere carried out inland. The 

canoe was used on the major ri vers and their tributaries, being portaged or 

waded past rapids, until the desired areas were reached. At these points a 

11 canoe camp" or secondary base ca11p vJas established close to the main streai1l, 

and from the canoe camp the area was examined on foot, between light camps. 

It was found convenient to work out of canoe camps for up to seven days. By 

this method a close examination, even of the densely-vegetated features, was 

completed . 

The party left Okak Bay on 12 September and returned to the HcGill Sub

Arctic Resea.rch Station at Knob Lake via Nain and Hopedale. 

The equipment that vras taken and used had been determined by the terrain 

and method of travel, by the time available, and by the essentially recon

naissance nature of the fieldwork. 

Visual observations were recorded in the form of field-notes and on film. 

Tv10 35 mm. cameras 1,1ere used. Despi te the loss of one complete roll of 36 

exposures and several portions of ether films, due to ~oisture damaging the 

enn.ùsion of the black and white film, over 750 satisfactory colour and black 

and white photographs were recorded, each individually logged at time of ex

posure. 

Surveying instruments compris ed t1·10 Paulin 5 inch aneroids wi th thermo

meter and lens, one Brunton compass, one Abney level, one plane table and tripod, 

one lOO foot and one 8 foot steel tape. The surveJ~ng aneroids were most 

important instruments and were in constant use. They provided a readily trans

portable method of determining relative heights, and bath consistently gave 
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resul ts Hi thin reading error. Several methods for use of surveying aneroids 

are suggesteà in the Paulin handbook which accompanies the instruments. The 

met'hod found most sui table in the fi eldvwrk area 1-ras the simplest 'ltJay of 

correcting atmospheric fluctuations, that of rounding out the survey at fixed 

points. The air temperature was also taken at each reading, and the subsequent 

correction for air densi ty \-Jas applied to the reading already corrected for 

atmospheric fluctuation, according to the values tabulated in the Paulin band

book. This method works well when surveys are made from standing camps or Hhen 

fixed points can be returned to. A practice 1rJa..s made of using as ::nany fixed 

points as possible, and rounding out to them, even lJhen working from standing 

camps. A I•Jeakness in this method is apparent when a straight line traverse is 

made, as, for example, "tJhen one is travelling on a river in order to reach an i n

land area and the journey requires several days to complete. In thl.s case, at

mospheric and density correction would be meaningless, and in the event of fast 

barometric fluctuations, the r e-adi ngs obtained could be very inaccurate. v!hen 

one has two aneroids, i t is suggested that one leapfrogs, i . e., as one aneroid 

remains stationary the other is taken fon-Jard to a fixed point . HovJever, in 

practice during fieldtriOrk, pa.rticularly in candi tians of t errain of high relief 

or dense vegetation, it is extremely hazardo~s to separate the members of the 

party, and often 'ltthen transport such as a cano e is b eine employed , i t is 

impossible . Thus, despi t e the accuracy of the aneroid i nstrument in most 

locations, its use in a few conditions as outlined above must be r egaràed as 

unreliable. ?or this reason, hei ghts given in the report for inland areas 'ltiill 

be relative rather than absolute, unless a kn~1n inland height has been available. 

The Brunton compass was used in bath Kaumajet and Okak Bay areas. It was 

found, however, t..'I-J.a t magnetic influences in the :(aumaj et î·lountains wer e locally 

ver-; strong and fluctuated over short distanc es . This mde the Kaumajet 
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:·1ountain readings unreliable and consequently feH "1-Jerc recoràed. This Has a 

particular loss when the direction of striae had to be noted , and on the oc

casions when the party travelled across the upland surface in thick fog. In 

the Okak Bay area magnetic variation was more or l ess constant , and the compass 

'<7aS used frequently for sights and gr01.1Ild orienta ti on of fea tures. The compass 

was also used as a clinometer to a l im.ited degree vJith satisfactory results . 

The principle of the Abney level is c·Jell known and neeàs no explanation 

here. The level was used extensively, in all direct measurement of slopes, and 

in s ketch surveying to determine comparative heights of inaccessible topography. 

A plane table Has taken to provide for the possibili ty that a small area mi ght 

require surveying in some detail. The vr.i.despread nature of the main f eatures 

concerned and the element of time available on this preliminaiJr investigation of 

the area did not make its use possible, or at this stage, necessary. Lateral 

measurements in terms of one or two miles vJere a di fficul ty, vJhich was to some 

extent solved by the assumption of r elatively ~~ifon~ scale and measur ement of 

distance in the centre portion of air photographs. For shorter distances, 

pacine, or tape, vJas utilized . 

The method of work in the field concerns basically the observation of 

landscape features and the sound explanation of the genetic rclationsh.ip be

uveen these features . 

In the field, vertical air photographs Here used extensively for preliminary 

recognition of major landscape features, and route location. 

From thi s primary observation of landscape , observation of the features 

was carried out from the ground and the first record of the f eature made . This 

record vJas made in notebook and on film. Aruwtated sketch maps ~Jere used ex

tensively, and location was noted vüth reference to air photographs rather than 

to the t onographic map. At this stage the consideration of the mental working 

hypothesis indicated uhether àetailed examination and detailed measurement viere 

necessar y . 
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Instrumental measurements viere deterrrined as described above. The 

resu1 ts were again noted and recorded. 

It ·Hill be noted that there is a reluctance to record the working hypo

thesis or hypotheses. This is because it was considered an unsound approach 

to state a definite h~~othesis in explanation of a feature and then to ~ork 

from hypothesis to hy~:JOthesis through the area. B.ather, it vras decided to 

record observations and later, when the relationship of f0~ture to feature 

became apparent (or at least when the features coulà be thought of in relation 

to one another, through examination of other features in the area), to advance 

a hypothesis which regarded the area as a whole, the detail of the explanation 

being taken from the detailed observations recorded. 

Th_i..s method vJas found satisfactory in the field, and is the method which 

und er lies the ,.1ork and conclusions to be presented. The final conclusions are 

the result of considering the field'tJork h;rpotheses as a whole with regard to 

the body of knowledge of Labrador. 



CHAPI'ER 2 

Q:.~OLOGY 

The geological evolution and present lithology has markedly influenced 

the more recent glacial and geomorphological processes in both the I~umajet 

r-1ountains and the Okak Bay area. 

Previous work in the Kaumajet area by Daly (1902), Odell (1933), Kranck 

(1939), and Tanner (1944), with the more recent ~-10rk by G. Vibert Douglas 

(1953), has led to the following understanding of the pre-pleistocene geology. 

The basal gneissic complex underlying the }Ugford Beds is highly meta

morphosed, due to strong tectonic deformation and to granitization. G. Vibert 

Douglas suggests that the early sediments were depressed into a granitic magma, 

and in fact recognizes the basal complex in the north of Green Island as a 

biotite granite. Kranck tentatively correlates the gneissic formations wit h 

the Timiskaming or Keewatin series in Canada, but points out that this does 

not exclude the possibility of tectonic movement in these old gneisses which 

might be of comparatively more r ecent date. 

The gneisses in the Ka11.r.1ajet Hountain area are typically migmatic gneisses, 

but the basal material is quite calcareous (in a broad s ense , to distinguish 

them from the gneisses further south). On the whole, however, they represent 

the undifferentiated basal rock knmm in every Pre-Carnbrian area where denudation 

has removed the overlying, less al t er ed formations of Huronian, or still greater, 

age. In aspect the gneisses are of the vein t ype , of ten consisting of a white 

pegmatite granite with dark i nterlayers. Flm-1 structure is r eadily apparent, 

and deformation is strong . 

Unconformably superimposed on the gneisses are the marine laid sediments 

forming the lower portion of the Kaumaj et massif. The surface of this unconformi ty 

13 
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would, if produced, rise to seaward so as to pass completely over Nanuktut 

Island. On Cod Island, Odell found the gneisses overlain by a sheet of diabase 

about 50 feet in thiclmess, upon which were piled slates, quartzites, limestones 

and sandstones. Daly reports the same series from south west of Mugford Tickle 

on Grimmington Island. The sediments seem to vary from sandy mudstones to 

calcareous mudstones, and pass through a black mud facies. G. Vibert Douglas 

shows that the sediments are slightly folded, and have been subject to igneous 

activity, porphyrite, hornblende, porphyrite and diabase having been intruded 

in that arder. The formation of slates was due to compression that followed 

these intrusions. The gneisses have participated in tne folding of the sedi

mentary cover, and Daly suggests that it is because of this that they do not 

appear in the middle cliffs of l~gford Tickle. On the north west side of MUgford 

Tickle Daly recognizes a flat syncline with a north-west-south-east axis crossed 

further inland by a transverse warp, the latter feature being conspicuous in the 

morphology of the southern shore of Grimmington Island. The thickness of the 

sedimentary layers has been estimated as approximately 900 feet. The upper 

surface of the sedimentary series has undergone considerable erosion and presents 

an unconformable junction to the overlying formations. 

The sedimentary rocks are overlain by series of volcanic outpourings which 

have a minimum thiclmess of 700 feet and which form the main mass of Brave 

Mountain (4,100 feet). G. Vibert Douglas counted more than twenty-five separate 

lava flows on the heights above the north eastern end of Anchorstock Harbour, and 

suggests that the total number may be considerably greater than that. 

Several types of lava and volcanic products have been distinguished . Odell 

reports a trachytic tuff from the summ.i. t of Bishop' s Nitre; Kranck details 600 

feet of andesitic lava capping parts of Grimmington Island; G. Vibert Douglas 

demonstrates pillow lava in at least one of the f lows and Daly recognizes 
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varying thicknesses of volcanic breccia. The dominant lava is, however, a 

basalt, sometimes in the form of a basaltic agglomerate; these ferro-magnesian

rich rocks weather to give the characteristic rust-red appearance of the Kaumajet 

Mountains. 

The source of these volcanic lavas is not definitely known. Kranck sug

gests that the structure of the sides of Mugford Tickle may indicate the 

existence of an old crater at that point, but this view has not been confirmed 

by ether wri ters. 

The lavas have an almost horizontal deposition, and provide the very 

resistant cap rocks of the mountains. They are not greatly folded, apart from 

the downwarping at the I1ugford Tickle flexure, though major faul ting must have 

occurred after their deposition. Kranck suggests that the ~fugford formation as 

a whole consists of a black which has sunk down in relation to the formation of 

the present coast line. Bath lavas and sediments are eroded down ta their roots, 

and the cliffs now rise in almost vertical scarps, otüng ta the relatively fast 

weathering of the less resistant strata under the cap rocks. It is probable that 

this type of weathering isolated the Kaumajet massif prior to Tertiary times, 

but it is suggested that the dislocation of the mountain blacks was due to 

tectonic activity during the Tertiary period. Bath theoretical considerations 

and field evidence lead to the conclusion that the present form of the major 

blacks and the broader elements of the topography in the Kaumajet Mountains 

existed in immediately pre-glacial times. 

The present knowledge of bedrock geology in the Okak Bay area is due almost 

entirely to the work of liJheeler (1935, 1957 and personal communication). 

The basal complex is composed of gneisses similar ta those underlying the 

Kaumaj et Mountains. In the gneiss areas the foli ation as a rule trends west of 
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the intrusive rocks around Umiakovik Lake. The gneisses vary slightly in 

lithology, and the hornblende gneiss and the acid garnet gneisses tend ta be 

relatively hard and are often ridge-forming elements. Superimposed on the 

gneisses is the anorthosite group of basic igneous rocks, included in which 

are a few miner occurrences of ultrabasic rocks. The anorthosites are grey, 

and essentially monomineral,ic, though .. accessory minerals in the troctolite 

range characterize those in the south (Morse, personal communication) while 

a dark, often olivine-bearing series is common in the north. The main outcrop 

in the Okak Bay area is between Umiakovik Lake and Umiakoviarusek Lake, lying 

across Umiakoviarusek River ta the east of Ikinet Brook. 

Hinor intrusives occur in the anorthosites: these include olivine gabbro, 

diorite, monzonite and granodiorite. They do not, however, form significant 

outcrops in the immediate area of Okak Bay. 

Hidespread outcrops of adamellite occur to the south of the gneissic 

complex. Umiakovik Lake is entirely wi thin the adamelli te series, as is 

the major part of Umiakoviarusek Lake. A further outcrop caps the ridge of 

the north east of Umiakoviarusek River. These biotite granites are distinctive 

rocks, being coarse-grained, and often having a well-weathered surface. \Vhen 

fresh, they would tend ta be extremely resistant to mechanical erosion. They 

are, however, remarkably subject to chemical action and often present a crumbling, 

rotten exterior due ta the breakdown of the feldspars. Despite this, the adamellitE 

outcrops .i~mpriselmuch of the upland ta the south of Okak Bay. 
1 

Joints and flow structures are common features in all the major rock 

outcrops and often influence miner topographie forms. Large scale faulting 

has been recognized, but is not widespread in the area. The largest fault is 

the one running from Tasiuyak Bay to Okak Bay, which is probably responsible 

for the north-west-south-east alignment of the westerly portion of the bay. 
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It is interesting to note that this fault is parallel to the one which runs 

along Mugford Bay, and that both of these faults are at right angles to the 

inferred fractures through r1llgford Tickle, Lost Channel and Sunday Run in the 

adjacent Kaumajet Hountains. 

Hhile glacial action has been responsible for the detailed sculpturing of 

the Okak Bay area, the broad outlines of upland and lowland show a direct 

relationship between their geology and topography. Areas of granite and 

anorthosite tend to be higher than adjacent areas of gneiss: here, the coastal 

summits, composed of igneous material, are often higher than the summits on the 

watershed, w-1hich is largely composed of gneiss. Even disregarding the example of 

the Kaumajet on the grounds that they are composed of volcanic rather than 

plutonic material, one can point to the Kiglapai t Hountains, :f;It. Thoresby and 

Mt. Lister, which are all plutonic and have a height greater than 3,000 feet. On 

the other hand, the gneissic summits of the watershed rarely exceed 2,500 feet. 

Within the immediate vicinity of Okak Bay, the anorthosites seem to form 

the higher parts of the upland, with their rounded summits in the region of 

3,000 feet. The adamellite series is only a little lower, having the tops of 

many outcrops at approximately 2,500 feet. The gneisses at the coast form the 

lowland tracts, with often a sharply marked contact between gneiss and plutonic 

rocks. The lowland of Okak Bay is defined by the gneissic contact and its 

southern margin is indicated by the pronounced scarp to the south of Ikinet 

Brook. Hinor relief do es occur wi thin the gneiss es , as in the lov.J hills around 

Saputit Lake , and in thos e to the north betw.Jeen North River and Siugak Brook . 

The area imTiediately to the north of Okak Bay has not been geologically sur

veyed in detail. Nevertheless , field observation indicates that the relationship 

between upland relief and plutonic outcrops is essentially similar to that already 

described in the southern half of the area. 
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Differential erosion has been as significant a factor in the formation of 

the landscape under conditions of fluvial erosion as it has been under con

ditions of glacial erosion, and the Okak Bay area Has subject t o prolonged 

sub-aerial erosion before the onset of glacial activity. It is suggested 

that in this area the broad relationship of highland to lowland, as expressed 

in the present-day geology and topography, was established prior to its 

accentuation and modification by ice action. 
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Fig . 3 



SECTIOH 2 - THE KAUHA.JET EOUI\'TAilJ iul.EA 

CH.AYL'E..'t 3 - BASIC PHYSIOGRAPHY Al'ID PREVIOUS HORK 

The Kaumajet Nountains form a distinctive group that Daly described 

as the "Himalaya of Labrador. 11 From as far south as 50 miles on the sea 

approach the flattened tops of the group may be seen rising above the 

surrounding country, but only on close observation is the full form and 

size apparent. 

The mountains fall into three major blacks, each about 10 miles square, 

the inland black being sliV'ltly smaller than the others. The blacks are 

separated by channels which at their narr01vest points are less than a mile 

\·Iide and at their entrances less than 2 miles ·1-1ide. The central black is 

joined to the mainland by a small neck of land, and is i tself properly mainland. 

Nevertheless i t is referreà to as Grimr.ri.ngton Island on the Admiral ty charts 

and from the point of view of transportation has the character.istics of an 

island. Cod Island is the most easterly black and forms the southern ex-

tremi ty of the Kaumaj et; i t is separa t ed from Grimmingt on Island by Hugford 

Tickle. 

Each of the blacks reaches the height of bet1-1een 3 , 000 and 4,500 feet. 

The summit area is a wide , undulating surface of rounded hills with a l ocal 

relief rarely exceeding 700 feet. This surface is sharply and dramatically 

terminated by cliffs often falling 2,000 feet either directly to sea level or 

to the gneissic series which f orms a basal raft. The blacks are further 

divided by deep valleys, such a s Horr Valley, '.vhich crosses Grimmingt on 

Island frolil Horr Harbour t o Seal Bight and has most of i t s floor beloH 600 

feet. At the western extremi ty of the gr oup a rna rked pr ecipice s epara tes 

t he inland mountain b lack from t he lower l and to the west . This hi r;h, s t eep 

1-Jal1 of s ediments capped uith basalt, ·Hi t h seree s lope:::. cov er inr; its lo\·J er 

part , f orms a ba r r i er which is entirel y characteristic of a l l thr ee mountain 
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blacks and which v1as to make ac cess to the sumrù. t level difficul t. 

On the northern and eastern sides of the group, anà to a lcsser extent 

in the south, the mountain >·Jall has been àeeply sculptured into magnificent 

cirque forms occ:asionally extcnding from :n.ountain top to sea level. The 

larger cirques on the headlands of Grirmnington Island have eroded back into 
,.. 

the til ted surmni t surface and have produceà a nu.'llber of razor-sharp aretes 

and ridges. On one particularly hi6h ridee a vertical dike of relatively 

soft material has weathered out, producing the pronounced cleft and 1·Jell 
.. 

ImoHn lanà-:nark of Bishop' s Hi tre. Lmmediately south of the Bishop' s Hitre 

on the sa~e section of surface is the highest point of the group, the gently 

rounded sum .. >;Üt of 3rave Hountain (4,500 feet). 

Elevation is the distinguishing characteristic of the Kaumajet Hountains, 

for their island form with branching fiords and channels on either side is 

very common on the Labrador coast. Immediately to the north of Cod Island 

is the small island of Nanuktut (hm .. te Bear Island), sculptured completely by 

cirque forms. Further north the fiords, rather than the islands, are the 

nain coa.stal feature. To the south of the Kaumajet a whole series of islands 

and bays is characteristic of the coast, the nearest large island, Okak Island, 

having at least as r:mch area as the grea test of the Kau:naj et blacks. The 

Kaumajet massif is in fact just a large member of the "island zone" recognized 

by~iheeler (1935), though it can be noted that its position on the coast ap-

proxima tely marks the northern extension of the island and bay coast line and 

the commencement of the northern fiord coast. 

Inland and to the v-1est of the Kaumaj et Eountains the character of the 

land changes markedly with the change in lithology. The gneissic complex 

and associated intrusive rocks give rise ta a coastal lowland with wide 
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valleys and law relief, in sharp contrast to the Kau:maj et black. This 

law terrain gently rises toward the inland upland zone: the watershed is 

approximately 60 nrl.les inland and 2t5oo feet in height. 

1rJhile the Kaumajet Hountains are a striking feature of the landscape of 

the Labrador coast and have been mentioned several times in geomorphological 

discussions of Labrador as a vihole, little actual geomorphological investigation 

has been completed in the area. 

The early geologists (Daly, 1902, Bell, 1882- 84) produced a purely 

descriptive report of the mountain blacks and i t Has left to Odell (1933) to 

make the first ground observations. Odell' s remarks were lirnited to Grimmington 

Island, and in particular to the Brave Hountain - Bishop' s Hitre portion of the 

island. He did, hmvever, note the presence of erratics and ice-polished rocks, 

the amount of weathering and the state of cirque glaciation, and he included 

these observations in a reasoned account of the glaciation of the area. 

Tanner' s comprehensive study followed in 1944. He was fully conversant 

with previous work, particularly the obs ervations of Odell , and the photo-

graphs of the Forbes-Grenville expedition of 1933 . He himself had bath flown over 

the area, and paid it a short visit in 1939 , a ccompanied by the geologist Kranck. 

Hi th this background of knowledge, he incorpora t ed the Kaumaj et Nountains in his 

comparatively detailed consideration of the Labrador glaciation. He noted 

most of the major forms involved: for examp1e, flat summit surfaces, deeply eut 

cirques and valleys , and he advanced a theoretical explanat ion connecting these 

features •vi th a sequence of pleistocene events. 

1:Jhee1er (1958), having journeyed on the -v1est ern side of the Kaumajet group 

since 1951 , and also having examined the western side of Grimmington Island 

(this examination included an as cent of Drave Hountain by Peter Grinùey), noted 

the distribution of erratics i n this part of the region and added this evidence 

to that of Odel1 and Tanner. 
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These investigations still leave the major part of Cod Island, the 

eastern half of Grimmington Island, the en tire inland black of the mountains, 

and the approaches to the west, in the main uninvestigated apart from aerial 

observation - which is at best superficial. Further, apart from the limited 

observations of Odell around Bishoprs Hitre and the notes of Hheeler regarding 

erratics, no serious geomorphological work has been recorded, much less have 

the signs of glacial activi ty been carefully examined throughout the area. 

There is in fact little recorded evidence to support or challenge the 

theoretical considerations which have been advanced. It was with such a back

ground of previous investigation that geomorphological observations in the 

Kaumajet Mountains were undertaken. 
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Fig. 4. Inland Lowland Area and Finger Hill Area from the East. 



CHAPTER 4 

INLAND LCJ\'JLAND AREA 

The first area to be examined was that inland of the western block 

of the mountains. Access to the area is gained from the west shore of Lest 

Channel at the poin~ where the mountain block gives way to relative lowland. 

A trough runs from this point to Shark Gut Harbour, parallel to, and at the 

base of, the precipitous flank of the mountain block. This valley is locally 

known as Cut Through Valley. 

Ascending the valley from Lest Channel one crosses a complex of marine 

terraces among which are small deposition features, possibly small moraines 

or sub-glacially engorged eskers. These features are fragmentary and form 

no distinguishable pattern. No conspicuous marginal drainage channels or 

chutes were observed. On either side of the trough of Cut Through Valley are 

small hanging vall~s an estimated 1,100 feet above stream level on the eastern 

side and sorne 400 feet above stream level on the western side. The vall~ 

i tself is predominantly drift-filled. This drift filling reaches qui te high 

up the valley sides, but at sorne 200 to 300 feet above stream level on both 

sides of the valley it gives way to glacially scoured bedrock. 

From 300 feet above sea level up to the col at 520 feet above sea level 

an increasing amount of the fines are washed out fro::n the drift, leaving the 

valley floor covered with a debris of rounded boulders which completely obscures 

the bedrock. This boulder drift consists predominantly of medium coarse grained 

white rocks. The rocks contain 50 percent of quartz, 30 percent of plagioclase, 

and 20 percent of biotite mica; it is in fact the easily recognized granite 

gneiss of the basal complex. Hixed wi th the granite gneiss are boulders of red 

rock which, when split open, reveal very fine-grained grey-blue basalt, the red 

colouring being the surface weathering characteristic of the basalts in the 
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Fig . 5 Cut-Through Valley from Lost C:hanne:t, 



F~g. 6 Photograph taken standing on Col of Cut-Through Valley, 
520 feet above sea level. The washed boulder debris in
eludes granite gneisses and basalts. The material has 
not been frost shattered in situ to any appreciable 
extent. 

f 

Fig. 7 Washed boulder debris to south of Shark Gut Harbour, and 
immediately west of Cut Through Valley. Photograph taken 
at 480 feet above sea level, facing west. Watershed 
appears as skyline on left of picture. Boulders in fore
ground are both granite gneisses and basalts. Basalts 
diminish to the rear of picture. Bedrock in the area is 
granite gneiss. 
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area. These basalts represent the incorporation of rocks from the talus 

slopes into the drift. Of these boulders, the basalt rocks seem to be 

predominantly sub-angular, while the granite gneiss rocks seE>JTl to be pre

dominantly well-rounded. None show evidence of frost shattering in situ and 

all seem to be sorted and carefully packed as if by water action. The sorting 

is particularly noticeable on the col itself, where the rocks forma relatively 

.flat pavement with few boulders above the general level. This evidence of 

water action is interesting, as the present streams enter the trough from well

developed tributary valleys considerably below the level of the present col, 

which is dry, apart from small pools of melted snow occasionally trapped on the 

surface of the bedrock beneath the boulders. 

The col in Cut Through Valley between the small streams .flowing to Lost 

Channel and Shark Gut Harbour is one of a series on the watershed between the 

streams flowing north westwards to Napaktok Fiord and thos e streams runn:i.ng 

south eastwards to Ml.gford Bay and the open sea. First, the area to the north 

of this watershed as far west as Pistolet Bay was examined and on the retur.n 

the area to the south of the watershed as far east as Mugford Bay was examined. 

Leaving Shark Gut Harbour and travelling eastwards towards Rifle Bay, 

slightly to the north of the watershed, one crosses an extensive boulder field. 

This boulder field is impressive: the rocks are large and many are perched; 

occasionally small ridges of bedrock show through, but in most places it is 

hidden completely. The depth of boulder material i s greatest on the watershed , 

and again exhibits wa t er-lain characteris tics. Down t he slope, away from the 

watershed, it grades into an irregularly-dumped ice-lain material with abundant 

perched rocks and a higher proportion of small detritus . In the lower parts of 

the valleys this material grades into unwashed drift which has an abundant 

supply of fines. This distribution of washed and water-lain drift suggests 
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that ice-danuned water at sorne late stage in the glacial period was higher than 

the cols in the watershed and flowed through them, as it is unlikely that spring 

thaw water would flow in sufficient quantity across the cols to produce this 

water-lain effect. However, there is no evidence at all of shorelines in the 

area to the south of Shark Gut Harbour and north of the watershed. 

The scattered outcrops in the boulder field are too weathered to preserve 

striations, though the outlines of even the highest rock outcrops appear to be 

ice-smoothed and have an abundance of perched rocks upon them. 

The most significant observation in this area is that of the occurrence 

of basaltic rocks derived from the Kaumajet Hountains. These rocks, as has 

been noted, are common in the drift in Cut Through Valley, and they mix with 

the rocks of the boulder field in the drainage basin of Shark Gut Harbour. 

~ one maves westward over the boulder field the proportion of basalt rocks 

decreases sharply and their outer limit is sorne 1~ miles from the western 

front of the Kaumajet inland block. At no time in the examination of the 

law land to the 1-1est of the black were basal t bould ers or any trace of basal tic 

rock found further than this distance away from the western fla~~ of the 

mountains. 

The drainage basin of Shark Gut Harbour and tha t of Rifle Bay are 

separated by relatively high land which is eut by a f ault forming a col at 1,200 

feet. All the high land has been subject to ice action; boulder detritus covers 

much of the surface; the bedrock exposed is invariably smoothed or rounded 

granite gneiss, but weathering has removed all traces of possible striae. Again 

the col is partially covered by water-lain, washed drift, giving the appearance 

of a dried stream bed running across the top of the high land. Apart from this 

feature no fluvio-glacial features appear in the area . 



.Fïg. 10 A relatively high point of land in inland lowland area at 
Fault Col, 1,200 feet above sea level, showing well
weathered outcrop of granite gneiss, masked on all sides 
by drift with rounded boulders. Production of frost 
shattered material at a minimum. 
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The drainage basin of Rifle Bay centres around Rifle Lake, a lake of 

approxi.mately 1-?t miles length, a small distance to the south of the Bay 

itself. The small strearns of the drainage basin flow dawn to this lake, and 

one large outlet stream cuts its way through a ridge of high land from the 

lake to Rifle Bay. In the Rifle Lake drainage basin there is evidence of 

lake shorelines at a higher level than the present lake; but it is too fragment-

ary to provide the basis of any hypothesis idthout additional support. How-

ever, two main rivers enter the south east end of the lake, and both flow 

in over 1-Jhat appears to be a high level tributary valley bottom and leave this 

high level valley bottom by cutting a gorge down to the present lake level; 

in one case the gorge is through detrital material and in the other it is through 

bedrock. These features would seem to suggest t.hat at some point in the recent 

history of this area the lake level stood sorne 70 to 80 feet higher than at 

present. It may possibly have been higher still, but the steep rock walls of 

the valley are not conducive to the preservation of higher shoreline evidence. 

"' From an investigation of several roche moutonnee type features, and one 

possible crag and tail formation in the vicinity of the lake, it seems that 

ice movement was topographically controlled and flowed from this basin toward 

Rifle Bay. 

The valley between Rifle Bay and Rifle Lake is distinctly U-shaped. The 

bottom of this valley is filled wi th drift into vJhich the river has eut a deep 

gorge extending dawn to bedrock. It has been eut in successive stages, as is 

evidenced by a series of river terraces which are particularly well-marked at 

the mouth of the river. The present nick point is at the place where the river 

leaves the lake. The valley sides above the terraces show glacial smoothing 

1-1hich indicates possible direction of ice flow tm-Jards the fiord. The -v1all on 
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the eastern side is eut into by several small hanging valleys, each distinctly 

U-shaped, v-ri th an east-west trend. These so-called hanging valleys have the 

appearance, rather, of cols cutting through high land at right angles to the 

present valley and much above it, a possible inference here being that they 

were eut by high level ice while the major valley was fille:l wi th lower ice. 

At the moutl: of the main valley, at the junction with Rifle Bay, there is a 

small bedrock peninsula protruding into the bay; on either side of this 

peninsula is a series of marine terraces. They are thought to be of marine 

origin rather than glacially-dammed lake shorelines, partly because of the nature 

of their material and partly because of the abundance of marine terraces observed 

elsewhere in the area and also by other workers along the Labrador coast. They 

are probably due to eustatic rise in sea level after removal of the ice, for 

they carrela te well wi th s:i.milar terra ces at the head of Rifle Bay, and thes e 

are eut in a gorge by a stream, suggesting that there has been recent rejuven

ation in the area. 

The drainage basin of Rifle Bay is sepa.rated from the drainage basin of 

Pistolet Bay by a col at 487 feet; the covering of boulder detritus is not as 

th i c k on this u pla nd as i t i s cl os er to the Kaumaj et No un tains • N everthel es s , 

50 percent of the ground is covered with drift, boulders and perched rocks, 

among which are sorne excellent examples of smooth erratics, sorne of the more 

conspicuous being of quartz and limestone. No water-lain boulder patterns 

were observed in the col, the detritus exhibiting the irregular scattered 

pattern characteristic of ice-lain material. 

The high land to the south, east of Pistolet Bay, forms the continuation 

of the watershed bet-v1een the streams flowing to the north Hest and those flowing 

to the south east. The area is criss-crossed by fault patterns, each giving 

rise to small structural features; drift covers approximately 50 percent of 
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the surface; perched rocks are numerous; erratics are co~~on; the whole area 

has been covered 1vi th ice. The direction of ice flow is indicated, not by 

major features, but rather by many small imprecise details such as the rounding 

of bedrock, the wedged position of erratics and the moulding of deposition 

material, sorne of which could possibly be interpreted as crag and tail formation. 

To the south of the -vratershed one main valley collects the small streams 

flowing to the south and directs them to the north v.Jestern corner of H1gford 

Bay; this valley is wide and gentle, with many lakes and river expansions in 

the base; again the direction of ice flow is inferred by minor features as 

being from north vJest to south east along the valley; there are no moraines 

in the valley and no evidence of marginal drainage channels or other fluvio

glacial features. The lower end of the valley has a series of marine ter

races eut by a gorge feature similar to those àescribed in Rifle Bay. Crossing 

the relatively law upland between the valley to the south of the watershed and 

Cut Through Valley is a small hanging valley. This valley opens at each end, 

hanging into both Cut Through Valley and the large southern valley. Its 

slope is gentle but distinctly descends from north to south; crossing it is a 

small, ill-defined moraine which, hardly recognizable as a geomorphic feature, 

is s~fficient to dam a small lake in the hanging valley. The lake hÂs eut 

its outlet through the higher land between itself and Cut Through Valley. 

This small feature could be explained by the presence of ice filling the valley 

to the south, overflawing into the hanging valley, and damming the lake there 

until it eut itself a path through bedrock to Cut Through Valley. The 

receding ice then left a small amount of debris behind, which is sufficient 

to dam the present lake and make i t continue to flow northwards to Cut Through 

Valley. 



eHAPTER 5 

FII'JGER HILL AREA 

The mainland portion of the Kaumaj et Hountains, here termed the Inland 

Black, is bounded by Lost Channel to the south east, eut Through Valley to the 

south west, Sunday Run to the north west, and the open sea to the north east. 

The mountain black is dissected by two main valleys, bath cutting back to 

the centre of the mass, one opening on to the coast at Sunday Run, the other 

(Finger Valley) opening into eut Through Valley. The main prominence of the 

inland black is Finger Hill, a part of the undissected surface that rises to 

3,428 feet above sea level. Access to the centre of the inland block and the 

summit surface was gained up Finger Valley. 

Finger Valley itself is a U-shaped valley, having in its lawer portion 

practically vertical walls with the characteristic 200 to 300 feet of talus 

slope grading dawn into the drift-filled valley bottom. The vertical valley 

sides show glacial smoothing, which is more pronounced on the lower levels of 

the wall. The valley floor is lOO feet above the floor of eut Through Valley 

at the point wherc the two meet. Across the mouth of Finger Valley a moraine 

can be distinguished. Through this moraine and the drift below it the river 

leaving Finger Valley has eut a gorge dawn to bedrock before it meets eut 

Through Valley and flows nortmJard to Shark Gut Harbour. Behind the moraine 

which rises éiJ feet above the floor of Finger Valley is a distinct terrace 

feature which stands 15 feet above river level. This terrace is continuous 

wi th the upstream side of the moraine but has i ts 01·m distinct surface level 

and terminates abruptly in a reverse arcuate slope a hundred yards into the 

valley. It is possible that this reverse slope is an ice-contact slope and 

that the terrace represents moraine fill between an ice front and the 

terminal moraine some yards in front of i t, or possibly i t is the terrace of 
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Fig. 11 Finger Valley, from Col above Finger Lake. Photo
graph taken at 2 ,!ili2 feet above sea level. 
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a lake formerly dammed between the moraine and ice or higher land upstream. 

· Approximately 1 mile up Finger Valley and 115 feet above the mouth is 

a second moraine. This is a distinct feature rising quite sharply 30 feet 

from the valley floor, arcuate from valley side to valley side, and eut only 

by a river running through its centre. It is composed of assorted debris: 

sub-angular and angular blacks, sorne of considerable size (10 feet by 20 feet 

by 15 feet) which have been derived by free fall from the free face. There 

is a concentration of these large blacks at either end of the moraine. There 

is tlle occasional rounded and smooth rock amongst the usual angular debris. 

The occurrence of these moraines would indicate glaciation, probably of a 

cirque nature, from local sources after the last glacial maximum. 

The upper portion of Finger Valley is a series of coalescing cirques. 

They are all flat-based, with large waterfalls spilling over the headwalls, 

which average 300 to 400 feet in height. The highest and largest cirque has 

a headwall of 1,000 feet, the top of which is a broad arête backed by a very 

large cirque on the nortll sid.e of the mountain black. The highest cirque in 

Finger Valley contains a lake sorne 3/4 mile in diameter, called Finger Lake. 

The back wall of the Finger Lake cirque is eut into on the north west side by 

a small cirque whose lip is sorne >oo feet above lake level. This cirque reaches 

the wall between the Finger Lake cirque and the highest part of tlle major 

valley leading south westwards to Sunday Run, forming a col 804 feet above 

Finger Lake. 

The lip of Finger Lake is composed of smooth, glacially polished and 

striated rocks. The striations are parallel to the trend of the main Finger 

Valley and were found well-preserved up to a point 573 feet above lake level. 

Above this point no well-preserved striations were found in the valley. 
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Fig. 12 Aerial Photograph showing approximate position of ground 

photographs in the Finger Valley and Finger Hill area. Heights 

indicated are from aneroid measurements with the exception of 

those for Figs. 13, 17, 18, 19 and 20, which have been determined 

photogrammetrically by Spartan Air Services Ltd., Ottawa using 

aneroid points for vertical ground control. Accuracy of the 
photogrammetrie points is to plus or minus 50 feet. 
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Well-marked dry channels parallel to Finger Valley, cutting across small 

spurs, were found at 730 feet and 954 feet on the western slope above 

Finger Lake, the uppermost of these channels being approximately level with 

the top of the cirque headwall. Above the highest striation in Finger Valley, 

frost-shatter of the rocks increases considerably; large areas of weathered 

bedrock occur, though approximately 50 percent of surface is detritus-covered. 

The upland area of the inland block was examined radially from Finger 

Lake. The arête separating the two drainage basins of Finger Valley and 

West Valley has already been described. West Valley has a composite head in 

several cirque forms, their position being determined by differentiai erosion 

of structural variations of the bedrock. The Valley itself is similar to 

Finger Valley in its step-by-step descent; the steps seem determined in sorne 

part by structural ridges, one ridge in particular stretching across the 

valley from side to side and being eut by a gorge. No moraines were observed 

in West Valley. The col separating Finger Lake and West Valley has definitely 

had ice over it; erratics of granite gneiss abound and rounded rock surfaces 

are common. On the whole, however, the rocks are weathered and any striae have 

been removed. Fresh striations do occur in the bottom of West Valley. It is 

suggested that cirque glaciation took place, but that it filled Finger Lake 

no higher than 5oo to 600 feet above the Finger Lake lip level, as the highest 

striations found were 573 feet above Finger Lake lip. In the main the ice 

was probably below 4oO feet. It is further suggested that the col separating 

West and Finger Valleys at 804 feet above Finger Lake was not crossed by ice 

during the cirque glaciation, but was possibly crossed by ice from west to 

east (this direction being suggested by the rounded forms and the occurrence 

of erratics from the west) during a former, higher glaciation. On either 

side of the col between West Valley and Finger Valley were found terraces, 



Fig. 13 Frost-shattered volcanics on Surnmit surface to south 
of West Valley and west of Finger Valley. Photograph 
taken at altitude of approximately 2,744 feet above 
sea level. 
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fig . 14 Ice-flaw 
path across Ice Col 
at 2,433.7 feet above 
sea level. Position 
located on Photo Key 
(Fig. 12). Photograph 
of striae below taken 
to left of this picture 
just out of immediate 
foreground . 

_Fig . 15 Striations on 
side of above flow 
pa th. 

_ Fig. 16 Incipient 
break-up of surface 
due to frost action. 
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the highest 238 feet above the level of the col, and less distinct ones 

forming a flight çlmm into the col; an unusually high pile of shattered 

material, ··possibly the residue of a lateral moraine, was found 70 feet above 

the north side of the col. The SWTh~t surfaces to the south and north of 

Hest Valley were brieîly exarnined. These surfaces are above 2,000 feet and 

belm1 3,000 feet and are undissected or gently undulating. Frost-shattered 

material covers approximately 60 percent of them; bedrock protrusions are 

rounded in sorne instances and frost-shattered in others. The bedrock is the 

red weathered basalt, but erratics of white granite gneiss abound on the 

surface. 

The surface of the highland to the east of Finger Lake was examined. 

Erra tics are corrunon on all surfaces of this highland. Nearly all bedrock 

exposures sho"'J considerable weathering; angular debris covers approximately 

50 percent of the bedrock. Drainage is affected by a series of valleys 

radiating to the coast. These valleys show little or no sign of cirque 

glaciation, but have erosional features suggesting n~vé action without the 

fo~tion of a cirque glacier. · 

One distinct and significant feature on this surface area is a definite 

ice flow path at approximately 2,433 feet above sea level, (Fig. 14). This 

ice-flow path is in the form of a saddle cutting a ridge from east to west, 

the ridge running from north to south. The saddle has undoubtedly been ice

eroded: several plainly marked striations were found, and the rocks are smooth 

and polished. Those on the saddle bottom, though smoothed, have been frost 

shattered in si tu and striations have been practically vJeathered away on the 

horizontal surfaces. It is suggested that the col was eut by the main ice

stream flowing. in a west to ea,st direction; the lowest part of this feature 

is nearly 1,000 feet above the highest evidence of cirque glaciation, is 



_Fig. 17 Frost-shattering on basaltic surface at approximately 
2,232 feet above sea level on upland surface of Inland 
Black. Position located on photo key (Fig. 12). 

_Fig . 18 Frost-shattered upland surface of volcanics with 
prominent unweathered erratic of granite gneiss. Taken 
at appraximately 1,900 feet above sea level on east 
side of Inland Black. Position lacated on photo key 
(Fig. 12) . 
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Fig. 19 Taken at 1,985 feet above sea 1eve1 in south eastern part 
of upland basaltic -surface of Inland Black. Low1and granite 
gneiss area in distance to south. 

Fig. 20 Frost-shattered basa1ts with frost heaving and po1ygon and 
ring formation in the detrital material. Taken at 2,808 
feet above sea 1eve1 on eastern side of Inland B1ock. See 
photo key (Fig . 12) . 
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Fig. 22. Erratic on frost
shattered basaltic surface 
of summit level, immediately 
west of Finger Hill. Note 
the relative degree of 
weathering of basal tic bed
rock and granite gneiss 
erratic. Taken at 3,197 feet 
above sea leveL 

~ig. 21 
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Frost-shattered material 
on actual summit of Finger 
Hill, 3,426 feet above sea 
level. Small erratic 
indicated in foreground. 

-
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above much of the summit surface, and is above at least one third of the 

boulder detritus material. 

Also in this area of the inland black is the saddle between the head of 

the Finger Lake cirque and the northern wall of the mountain mass. The lowest 

point of this saddle is approximately 2,300 feet above sea level. No fresh 

striations vJere found crossing this feature and all surfaces were either 

rounded or frost-shattered. This fact adds vJeight to the suggestion that the 

cirque glaciation was confined to the cirque valleys. 

The sur.~t of Finger Hill (3,426.7 feet above sea level) was examined. 

Erratics of granite gneiss vTere found on the very top of this summit. 

Frost shattering is do:ninant. Angular debris mas les the sides, the percentage 

of debris over bedrock increasing with height. In this region several 

distinct terraces vrere found on bath the east side and the west side of the 

su~~t, bath sets of terraces dipping to the south. The flat surface of the 

terraces is normally 8 to 10 yards wide and frequently between 20 and 25 

yards Hide; they themselves curve round the hillside for some ~ mile. The 

material is angular or sub-angular, varying in size from -?2 inch diameter to 

blacks of 2 to 3 feet diameter. Clay, silt and sand fraction is absent. 

Haterial is essentially the sa>ne as the bedrock in the area, though it has a 

nurnber of conspicuous erratics. Interpretation of these features is difficult, 

and at best extre;-aely tentative. Two possibili ties suggest themselves. Similar 

features worked into drift material elsewhere have been recognized as kame 

terraces formed by the fluvio-glacial action of water at the ice margin. If 

this were the case concerning these terraces, they must have been formed by 

the re-working of the boulder detritus. 

The position and aspect of the terraces, however, cause one to think in 

terms of 1'ros t action: possibly the forms are· in fa ct solifluction terraces. 



Fig. 23 Terrace, eut into boulder detritus, south side of 
Finger Hill, at al ti tude of 3,368 feet above sea 
level. 
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Fig. 24 Detri tal material on upper slopes of Finger Hill, 
altitude 3,197 feet above sea level approximately. 

Fig. 25 Detrital materia,l on upper slopes of Finger Hill, 
taken from altitude of 3,252 feet above sea level. 
Terraces in boulder material indicated. 
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The size of the features seems very great if the frost heaving process alone 

is responsible, though the nature of the llJfl.terial favours this suggestion. 

No defini te conclus.ion is po_ssïble regardirig the origin of the features, 

and their interpreta ti on must avJa~ t correlation ui th similar fea tu res els ewhere. 

Time and l-Jeather conditions imposed strict 1imi.ts on the examination of 

this area. It is greatly regretted that i t was impossible to complete a 

systematic study of the overall relationship between the degree of frost 

action and the elevation, or between the de~ree of frost-shatter and the 

individual rock types within the volcanic series. 

An attempt has, however, been made to present ground photographs within 

the area, sho1-Jing surface candi ti ons and ma terials. Thes e photographs have 

been located as closely as possible on an air photograpn of the area (Fig. 12) 

and the height of each point indicated. 

The following observations viere also made and may be considered: 

The summi. t surface of the inland black varies in height from ap

proximately l,BOO feet (at the top of the cliffs in the volcanic series) to 

a maximum of 3,426 feet (sum~t of FinGer Hill). The greatest part of the 

surface is nevertheless below 2, 800 f eet above sea level . The dorrinant form 

of weathering i n the areas e..xamined is mechanical destruction of bedrock by 

frost action. In general, the percentage of the surface covered 1vith frost

shattered material increases Hith height. There are areas of the summit 

surface that are r elatively clear of deep debris , but mos t show evidence of 

i ncipient f rost act ion and disintegration, and fros t-shattered material is 

common at even the lower levels of the summit surface. It is felt t hat the 

'iJhole of the surm:ri. t surface cornes wi thin the range of 'al ti tude in which frost

shattering is active. The degree of frost shatter can vary markedly over 

quite small areas. On the SQ~t of Finger Hill (Fig. 21 ) the boulder 
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detritus comprises a considerable proportion of large angular boulders 

(2 feet by 1 foot by 18 inches). Immediately to the west of the summit 

(Fig. 22) at an elevation of 3,197 feet above sea level the material is 

predominately small broken fragments, frequently smaller than an orange and 

rarely exceeding 10 inches by 10 inches by 10 inches. The latter ma.terial 

definitely shows that the basaltic material can be readily reduced to small 

fragments and is not necessarily resistant once initial break-up has occurred. 

A similar area of well-fragmented basalt is shawn in Fig. 20. 

The relationship between the weathering of the granite gneiss erratic 

material and that of the bedrock on which the erratic has been deposited is 

quite striking. In nearly every case the granite gneiss erratics are fresh 

and unweathered, and certainly are not highly frost-shattered. This is 

often in complete contrast to the bedrock on which they have been placed. 

(See Fig. 22). 

Several hypotheses may be advanced to account for these differences in 

degree of frost action, including differences in micro-climate, differences 

in surface configuration conducive to a water regime favourable to frost 

action, or differences in bedrock. 

The extreme north east portion of the inland Kaumajet block comprises a 

narrow extension of the granite gneiss complex below the level of the high 

sediment and basalt mass. The area is delimited to the east by the coast and 

to the west by the main wall of the Kaumaj et series. This is, then, an 

examination of the cirque features which appear to form a connected chain, 

aligned approximately north~est-south-east, around the north east corner 

of the inland Kaumajet black. The cirques share common head-and side walls, 

formed by the sediment and basalt wall of the Kaumajet Mountains. 
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The headwall of the highest cirque in this series is at approximately 

2,300 feet above sea level at its highest point (a small lake in the cirque 

is 840 feet above sea level). The headHall is in the order of 1,400 feet 

high, of which an estimated 900 to 1,000 feet is free face. The seaward 

retaining wall measurcd in the top cirque is some 50 to 60 feet above its 

base. That ice flowed directly out to sea over this relatively shallow lip 

is undoubted; in fact, several gigantic clefts in the seawall form natural 

outlets; but definite, well-preserved striations show movement of the ice 

from the top cirque down over its lip into the lower cirque. This direction 

of ice-movemen t is parallel to the main 1-1all of the Kaumaj et block and 

restricted by the 5o to 60 foot high seaward wall. There is also a distinct 

moraine feature below the lip of the top cirque in the series. This moraine 

is eut through by the river no-vJ flo-v1ing from the top cirque: it has a maximum 

height of 60 feet above river level. 

The s econd cirque in the series is practically a continuation of the top 

cirque, with its pres ent drainage directly ta the sea. This drainage, how

ever, appears ta be a recent innovation; a terraced floor indicates that the 

sea-cut is pos t glacial in part at least, and if ice did flow directly seaward, 

it 1-1as at a higher level than the present path of water. 

The third cirque in the series is a minor feature containing a small 

lake. Between the second cirque and this small J.ake is a ridge of rock 30 feet 

high crossed by clear and distinct striae, 1-1hich give s trong evidence of ice 

movement from the second cirque to the small lake. 

Below the small lake is the final major cirque of the s eries . A striking 

feature is a channel between the lake and the loHest cirque . This channel, 

25 feet deep and 25 feet -wdde , is eut i nto s olid rock, with vertical walls , 

and is part-filled with large and small boulders; there are no striations on 
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the side of the charmel: it definitely appears to be a v-1ater-cut feature. The 

lawest cirque appears to be self-contained. Definite striations downstream 

indicate overflow from it: if ice filled the cirque completely, its surface 

v-10uld be raised, with relation to the seaward retaining wall, sufficiently to 

find egress through a second overflow channel. Fresh striae do not e~rtend far 

below ei ther li p. 

Other observations in this area include striations on the higher outer 

rocks forming the seawall, which cross, and are more nearly pa.rallel to, the 

main valley than those within the cirques. On the same seawall, roche 

moutonn~e features are found, as are structural cracks, also rounded on one 

side only. These features all suggest ice flov-r in the main channel between the 

Inland Black and Grimmington Island in a south to north direction, opposite 

to that of the local cirque glaciation. Erratics of white granite gneiss and 

red basalt are common at all levels. 

A tentative interpretation of the cirque glaciation in this area may be 

made. It is suggested that it came after the glacial maximu1n, as is indicated 

by the fresh striae and the existence of moraine in the top cirque. The ice 

flowed from the top cirque dawn the small valley between the seawall and the 

inland vJall. At the maximum extent, the top valley cirque pushed a glacier 

into the second cirque; the ice possibly extended as far as a small lake, but 

overflovred to the sea at that point. The lowest cirque had i ts own small 

cirque glacier, of no great importance. With the waning of the cirque glaciation 

the lm1est cirque emptied and the top cirque glacier retreated, leaving in the 

second cirque an ice black and a lake, v-1hich overflowed to the south into the 

lov1er cirque via the gorge eut between the small lake and the lm1er cirque. 

Further r etreat of the ice saw the ice black in the second cirque 

àiminish and water drain to the sea directly from this cirque. The final 
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stages saw a minor advance, forming the moraine at the lip of the top cirque, 

and a final retreat and disappearance of the ice. This cirque action must 

have taken place after the retreat of ice not only from the tops but also 

from the fiords. 

Below the lowest cirque in this series and above the base camp on the 

isthmus is a series of well preserved terraces: these terraces are properly 

river terraces from the small stream flowing onto the isthmus from the inland 

black, but the flat surface on the edge of each terrace must have represented 

a higher sea level and thus can be taken to indicate the approximate height 

of a series of sea levels. 
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Fig. 27 Cod Island from the west . 



CHAPTER 6 

COD ISLAND AREA 

The examination of Cod Island was carried out from a base camp 

established at approximately the mid-point and on the eastern side of 

Mugford Tickle. Examination of Cod Island and Grimmington Island was 

seriously hampered by nineteen days of continuous fog, which made travel 

slow and hazardous. The follawing observations, made under these conditions, 

are presented. 

Mugford Tickle i tself is a channel sorne 8 miles long, rarely exceeding 1t 

miles in width, except at the entrances at either end, and decreasing to 

approximately t mile in width at its narrowest point in the centre. Ap

proaching Mugford Tickle from the south one enters the cha.nnel between low 

headlands of basal granite gneiss, Crosby Point of Cod Island to the east 

and the south eastern tip of Grimrnington Island to the west. Slightly further 

north, the character of the walls changes markedly. The low granite gheiss 

of Grimmington Island gives way to a sediment and basaltio series which forms 

a sheer cliff rising an estimated 1,5oo feet up from sea-level. This cliff 

gives way in turn to a slightly lower, cirque-dissected wall as one leaves 

Mugford Tickle to the north. The Cod Island side of Mugford Tickle has a 

gentler aspect as the surface of the basaltic mass in the centre of the Tickle 

is tilted towards the Tickle, so that the cliffs are lower than those on the 

western side and the upland surface rises gradually from them. It can be 

seen, hawever, that the sides of Mugford Tickle are not readily accessible 

for surface geomorphological investigation, as landings can be made only in a 

few places. 

The sides of }fugford Tickle and the coast of Cod Island as far as 

Camel Inlet were, however, examined from the sea. The coast is irregular, 
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Fig._ 28 Camel Inlet - From storm beach showing 
fragmentary raised beaches (indicated by arrows). 
Storm beach in foreground. 

Fig._ 29 Incipient roche moutonnée area, immediately north 
of base camp on Mugford Ticlù.e. Location of base 
camp shawn on Fig. 27 and Fig. 33. 
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wi th tectonic structures influencing most of the protùberances. A series of 

sw.all cirques eut into the Halls of Ifugford Tickle Has noted; it I·Jas estinated 

that the lips of t hese cirques rarely came beloH 400 fee t . This is in contras t 

to the cirque forms on the northern siàes of 4-,he islanj, '"hich often descend to 

sea level. 

Camel Inlet is the bay f ormed a t t he head of a faul t zone tha .. , runs 

north 1•Jest to sol! th east fro:n the head of Anchorstock Harbour . The bay i tself 

is approxir:J.ately 3/4 -:nile 1·Jide. Its back 1-1all is breached to the south by a 

high level valle7 follmdng the faul t zone . Crossing the head of Ca;~el Inlet 

is a large storm beach, approximately !.+0 feet above s ea level. Dehind this beach 

a lake has been pondcd back a gainst the back 1r1all, fed by a :.Jaterfall f rom the 

hanging valley ab ove and cutting i ts cvay to the sea through the storu beach. 

A series of fraGmentary marine terraces \·Jas noteà and y:wasured behind thi s 

lake , though the seree from t he headvrall anC: the na ture of t he headwall i tself 

are not conducive to the preservation of hir,h l ev el f eatures. 

Further examination of the northe rn coasts ~-Jas no t possible, due to hieh 

seas. 

';;xamina ti on of the rocks t o t he north and south of +.he base camp established 

in r~ueford Tickle r evealed numerous small fea·':ures indicative of ice flow and 

direction. To the s ou t h of t he base camo are smooth . rounded and s t ria ted 

rocks. the striations being parallel t.o the fior ci-siàe . To the north of the 

base camo is an area sorne J/4 nile l ong by ). mile Hide Hhich is a composi ~. e of 

small roche ::10utonn~e features shOI-Jing that the i ce flow direct ion through the 

Tickle in the 1ater staees of glaciat ion was from sout h t o north. This evidence 

is suoporteè b y similar observat ions on the 1:vestern side of +,he Tickle . It 

can b e no ted, however, that all the r ec ent striations and roche moutonn~e 

featu r es see~ t o be b elow t he level of 400 îeet above s ea level . At this 



Fig. 30 Terrace feature 
at high point on col 
between Sutherland Inlet 
and base camp on Mllgford 
Tickle. Top of terrace 
658 feet above sea level. 

Fig. 32 Sutherland 
Inlet Col. Close
up of stream eut 
through suggested 
moraine feature on 
north side of col. 

Fig. 31 Sutherland Inlet 
Col, showing suggested 
moraine crossing north 
side of col. 
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point there sce:ns -::,o be a distinct 11 t rim line11 above Hhich the weathering 

processes have eliminated the fresh striae and obscured the rounded forms. 

The evidence observed would suggest that ice passed through Hugford Tickle 

from south to north up to 400 feet above present sea level at a later date 

than the glaciation of the surmnits, though the evidence for this is far from 

conclusive. 

Cod Island itself does not have the same block form and undulating s~~t 

surface as Grim:mington Island and the Inland Black of the Kaumajet 

Hountains. Rather, it is a composite of six or seven blacks faulted against 

one another, each with its surface tilted and sloping to a varying degree to 

the north west. This can be plainly observed on the eas t ern side of !'1h.lgford 

Tickle and also on the eastern side of the island , where the black forming 

Table Hill and the black between Clark Inlet and Hugford Harbour are also 

tilted to the north west. Other units in the centre of the i sland show the 

same inclination. This has produced a disjointed sun;'ni t surface, and weathering 

and erosion of all kinds have acted on the 1-1eaknesses bet..1een the small blacks 

t o cr eate a series of lar ge and sma.ll valleys Hhich eut into and dissect the 

island ta a gr eater extent than either Grimnington Isl and or the Inland Black. 

Immediately south of the bas e camp on Hugforè Tickle is a fault zone 

which turns north north 1-1est to south south east from Hugford Tickle to the 

coast at Sutherland Inlet . This valley forms <>.. convenient crossing point from 

Hugford Tickle t o t he sou thern shore of the island . The valley bot tom is 

filled -,Ii th drift into Hhich has b een eut a steep sided gorge extending from 

the col at 658 feet above sea level dawn to the coast. The col itself is 

flattened , and on i t there are quite dis tinct t errace f eatur es , with flat 

surfaces of well-sorted material (much of i t about fist size or less), quite 

clearly v-rater-lain. On the north side of the col the river cuts i ts gor ge 
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through a high pile of material stretching from valley side to valley side: 

this could be interpreted as a moraine. 

A brief examination of the summi t surface to the south of the col at the 

level of approximately 1,300 feet was made. The surface is not that of a 

gently rounded sunrrxit plateau, but rather that of a highly irregular, dis

sected and faulted mountain top, the dominant forms being controlled by fracture 

and fault lines in the bedrock. Glacial action has, to sorne extent, rounded 

the minor forms and it is estimated that boulder detritus covers 70 percent 

of the surface area. In general, the ice action modified in detail the pre

glacial, gently undulating basalt capping of the mountain blocks: where this 

capping was unbroken, i t left gently rounded plateau surfaces; \-l'here the basal t 

was fractured and displaced, it accentuated, rather than diminished, the ir

regularities. Indeed, on the summit surfaces the modifying effect of frost

shattering has probably contributed as much to the reduction of major angular 

features as has ice erosion. 

South of the col the valley widens and descends to the head of Sutherland 

Inlet. Dmm this valley a small stream cuts a V-shaped notch into the drift 

from the col to sea level, and from immediately below the col there is a flight 

of well-preserved terraces. The terraces are horizontal, following the contour 

lines from one side of the valley to the other. The highest terrace that could 

be observed, apart from those on the col, is at 535 feet above sea level. An 

exceptionally v1ell-preserved group occurs between 409 and 438 feet. In fact, 

no less than seven well-defined features were found above 400 feet. The 

origin of the terraces is not immediately ~pparent. Their form, particularly 

their horizontal nature, suggests that they are not river terraces. Their 

proximi ty to the sea 't-JOuld imply a marine origin, though confirming evidence 

of other raised beaches at this height was not found. Of the lower terraces, 

the height of the six most distinct examules was taken, and it correlated well 
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with similar features elsewhere in the Kaumajet area. 

To explain this sequence of features one must envisage two possible 

factors responsible for their formation. There is no doubt that ice totally 

inundated this whole mountain area, as the evidence of erratics on all the 

summit surfaces indicates clearly. There is further evidence that the last 

ice maximum certainly reached summi t level at least. One could then suggest 

eventual dowmmsting which exposed the col before lower levels were clear of 

ice. Possibly the ice retreated from Hugford Tickle before i t retreated from 

Sutherland Inlet, leaving a tangue of ice lying across the col to the limit of 

the small moraine on the northern side of the col. Its melt water would eut 

deeply through the drift and forrn the gorge down into Hugford Tickle. The 

retreat of this tongue would leave water dammed against the moraine to form the 

small terraces on the col. As the ice retreated down the hillside, exposing 

greater areas of the valley, i t is easy to imagine water darnmed between the 

high land and the ice front, forming the higher terraces as a succession of 

pro-glacial lake shorelines. But at lower levels, as the valleybroadened, 

perhaps the ice dam was no longer effective and the water, hitherto trapped 

between ice and valley walls, could leak away elsewhere. Another possibility 

is that the sea level was higher at that time and the ice had melted back to 

i t. la ter eus ta tic changes in sea level would produce a series of marine 

beaches similar in form to those produced at a higher level by the pro-

glacial lake shorelines. 

As has been stated, a fault is the main reason for the valley already 

described between H.1gford Tickle and Sutherland Inlet. This faul t carries on 

south south eastwards and is probably responsible for the position of the 

coastline south east of Sutherland Inlet. Parall el to this fault and slightly 

to the north of i t is another faul t zone lying beh1een Camel Inlet and the 



- Fig. 34 Striations at water level, Anchorstock Harbour 
mou th. 

Fig. 35 Head of Anchorstock Harbour, showing lip of lake 
ponded in high level valley leading to Camel 
Inlet. 
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head of Anchorstock Harbour, again responsible for a major feature on the 

island. Anchorstock Harbour itself is approximately l~ miles in length, ~ 

mile wide at its widest point and 200 j~rds wide at its mouth, where it meets 

Sutherland Inlet. It is a deep trough with 900 foot vertical walls on either 

side from the bases of which seree slopes extend ta sea level. 1fuere the 

harbour narrows near its entrance, rocks of the basement complex come out 

from under this seree, and it can be seen that they are smooth and polished 

and deeply striated in a north-east-south-west direction approximately parallel 

ta the sides of Anchorstock Harbour. 

At the head of Anchorstock Harbour is a series of terraces between sea 

level and 400 feet. These terraces lead up to the lip of a lake v1hich is 

si tuated at the ;nouth of a high level valley extending between this point and 

Camel Inlet along the fault zone already mentioned. The valley is predominantly 

a structural feature, but the rocks in it have been smoothed and rounded by 

ice action, and striae viere found on sorne surfaces, though wea the ring has af

fected most rock exposures- . 

The drainage has to sorne extent becn moàified by glacial action, but the 

major form of the valley is of pre-glacial origin. The lip of the lake shows 

clear signs of recent i ce-polishing and striations, as do the twin cirques which 

eut back into the mountain mass ta the east of the head of Anchorstock Harbour. 

It is probable that late-stage cirque glaciation ice filled these hollows, 

flowed into Anchorstock Harbour and probably reached as far as the coast at 

Sutherland Inlet . From the evidence of striae at the mouth of Anchorstock 

Harbour, and from fragmentary evidence of the limi t of r ecently smoothed rocks 

on the ·Halls of the harbour, it is doubtfW. that this cirque glaciation ice 

exceeded 300 f eet in t hickness at the mouth of the harbour. 

The highland of the centre of Cod I sland has surface characteristics 



Fig. 36 Highland in centre of Cod Island, showing frost
shattered material, and conditions of limited 
visibility that were continually encountered. 
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similar to those already described between ~'fugford Tickle and Sutherland 

Inlet. This surface is faulted and irregular, and erratics of granite gneiss 

are to be found in the boulder detritus, produced by frost-shattering that 

covers a high percentage of the surface. This frost-shattered 1naterial has 

been re-worked into broad terraces that in the very highest parts of this 

area form a series of flat steps on rJhich progress 1-vas relatively easy. 

Unfortunately, this area was not examined in detail: though it was traversed in 

both directions, each time was in fog wit~ 25 to JO yard visibility, and while 

the terrace forms could be noted, their regional distribution could not be 

studied satisfactorily. Striae in fresh condition were preserved on this 

surface at the height of 1,358 feet trending in an east·west direction. Again 

thes.e relatively fresh striae were above a considerable quantity of frost

shattered material. 

Long Lake is situated approximately in the centre of Cod Island. Its 

long axis is about l} miles long, pa.rallel to the long axis of Anchorstock 

Harbour and l'fugford Harbour. From the s outhern end of Long Lake a valley 

makes an about turn directly south and runs straight to the sea. Bath Long 

Lake and the valley leaving it are predominantly structuràl features. Ta the 

north east of Long Lake a val ley, whose l ower drowned portion constitutes 

i'lugford Harbour, is eut back until i ts head is wi thin 1 mile of the head of 

Long Lake. The high land between the two valleys is breached by a col whose 

lowest point is 564 feet above sea level. To the east of Long Lake and Ifu.gford 

Harbour valley are two large blocks of the sediment basalt complex. The northern 

block is betl-Jeen Clark Inlet and fugford Harbour. Its walls are precipi tous 

and on the inland side are sculptured into magnificent cirque forms. The top 

of this black is in excess of 3,000 feet and is gently til t ed t oward the west. 



.Fig. 37 Striations on Col between Long Lake and Mugford 
Harbour. 

-Fig. 38 Part of former lake shoreline, 62 feet above lake 
level at north east end of present Long Lake • 

• 

69 



70 

The second black is south of Clark Inlet; its eastern face presents the 3,000 

foot cliffs of Table Hill to the Atlantic. Its SWTh~t surface slopes quite 

markedly to the west until it is terminated by Long Lake Valley. 

The north western side of Long Lake is bounded by precipitous slopes 

over 1,000 feet high. These slopes are smoothly polished, with fresh striae, 

the highest at 900 feet, running parallel to the long axis of the lake. Fresh 

striae are also abundant on the col separating Long Lake and r.fu.gford Harbour 

Valley, and were found up to a level of 830 feet above sea level. These striae 

cross the col from east to west. To the north and north west of Long Lake 

at approximately 900 feet above sea level is a series of gullies anè marginal 

drainage channels curving round the hillside and slopine gently to the south 

and east. Ertatics of white granite gneiss are cdmmon on all the surfaces in 

this area. 

Around the head of Long Lake is a series of lake shorelines. The three 

most distinct of these are at 33 feet, 55 feet, and 62 feet above present lake 

level (473 feet above sea level). 

That the ice at the maxi~~ of the glaciation covered this entire area 

is evidenced by the number of erratics on all surfaces. The fresh striae around 

Long Lake indicate that ice has filled this valley at a comparatively recent 

date and overflowed the col into I1ugford Harbour Valley. This ice reached a 

height of at least 900 feet at the head of the valley. The marginal drainage 

channels and gullies eut just above this level could possibly have been 

produced during a waning stage of the maximum glaciation or at the maximum of 

the later minor elaciation. As the final ice downwasted, the melt water 

probably flmved over the col and into Hugford Harbour Valley. This overflow of 

water from Long Lake Valley caused a vertically siàed channel 20 feet deep by 8 

feet wide to be eut through the col between Long Lake and Hugford Harbour. 
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Figure 39 - COD ISLAND - SKETCH MAP 2 
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Fig. 40 Granite gneiss erratic sitting in-glacial drift 
over basaltic bedrock on col between Long Lake 
and Mugford Harbour. Note difference in weathering 
between granite gneiss erratic, and incipient frost
shattering on basaltic bedrock in background. 
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Further receding of the ice and lowering of the water level ponded water at 

the head of Long Lake below the level of the col. The ponded water formed 

the successive shorelines noted above Long Lake. 

The col between Long Lake and Hugford Harbour Valley has i ts eastern 

slope eut into by a small cirque containing a lake whose lip spills out into 

Hugford Harbour Valley at a height of 430 feet above sea level. Milgford 

Harbour Valley is a relatively wide valley delirnited by the vertical walls of 

the basalt blacks. Its fall shows a succession of well-marked marine terraces, 

the highest being 353 feet above sea level. The bottom of the valley is 

U-shaped and drift-filled. A pronounced rock bar or riegel crosses the valley 

immediately above sea level. The river cuts through this rock bar before 

reaching the sea. To the east of the rock bar along the valley side are three 

further marine terraces at a lower level than those noted above. 

It seerns clear that lifilgford Harbour Valley has been filled wi th ice 

during the period of major glaciation and also has received ice both as the 

overflm~ f rom Long Lake Valley and from i ts own small cirque glacier in more 

recent times. The marine terraces are the result of isostatic uplift at the 

end of the glacial period. But in the prevailing weather conditions it was 

unfortunately not possible to examine the upland surfaces to the east of Long 

Lake and Hugford Harbour. From a brief exarnination of their lot-rer levels and 

an examination of air photographs it would seem that they foll~r the same 

pattern as the upland surfaces of this island already described. 



CHAPrER 7 

GRIHr-ITNGTON ISLAND AREA 

Grimmington Island is the centre-most unit of the Kaurr~jet group. 

It is higher than the surrounding mountains, having Brave Hountain at over 

4,000 feet at its western side, and an elevation of 3,680 feet on its eastern 

side. The island is divided into two mountain blacks by Horr Valley which 

dissects i t on a north-east-south-west line betvJeen Horr Harbour and Seal 

Bight. The black to the north of Horr Valley contains Brave Hountain and 

Bishopl s Hi tre. This black is sculptured by cirque forms on all sides, the 

most magnificent eY~mples occurring on the northern side exposed to the open 

sea. The largest of them is the single cirque belo1-1 Bis hopis Hi tre, Hhose 

headwall curves dawn from the very summit (3,900 feet above sea level) to sea 

level. Host of the ethers are composite features, usually one cirque above 

another. These seaward facing cirques eut back until they form arêt,es with 

those 'liJhich are eut into the northern wall of Horr Vall ey. Thus, the black 

to the north of Horr Valley is almost entirely eut avmy by cirque forms, 

relatively small patches of the summit surface being left undissected. One 

such area, however, is the gently rounded top of Brave Hountain. It is this 

block that has been examined by Odell and Hheel er. 

To the south of Horr Valley is the larger of the two mountain blacks on 

the Island. This black itself is eut into and dissected by cirque valleys, 

but the grea ter portion of the upland surface r emains. 

Heav-J seas on the northern shores and a low cloud base effectively 

prevented examina ti on of the northern coast and the summi t surfaces on 

Gri;nmington Island in the time avail able. An examination, was, however, made 

of the southern part of the island and also of Horr Valley: these results are 

presented. 
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On the south side of Grimmington Island the basal gneissic complex 

projects from under the basalt-sediment complex to form the shoreline. Thus, 

the vertical vmll of the mountain blacks stands back from the shore. The 

southernmost point of Grimmington Island is a projection of granite gneiss 

that Has once covered by the basal t series, the two hills on the projection 

being capped with erosion remnants of basalt. 

Immediately to the west of this point is Eskimo Cave. Between Eskimo 

Cove and Horr Harbour are two major cirque valleys eut into the mountain black, 

bath of which have ri vers flowing directly to the sea. Eskimo Cove i tself is 

a small bay to the south east of the entrance of the first cirque valley, 

divided from it by a law ridge of gneiss. At the western end of Eskimo Cove 

are two streams, both flowing in gorges deeply eut into drift material, which 

extend back over the crest of this ridge. The water now flowing in the stream 

channels is gathered from the ~ountain wall and the sides of the ridge below 

the crest, but water must have flowed across the crest to eut the gorge there. 

Such water could have been derived only from a lake ponded in the head of the 

cirque valley, most probablyby an ice dam at its mouth, or els e from melt 

water flovling along an ice-rock contact, to a point where it could drain away 

over the ridge to Eskirno Cove. Thus, the features are properly overflow 

channels no-vr being utilized as minor stream courses. 

A series of marine terraces v1as noted and measured on the sides of 

EslcLmo Cove. In Eski~o Cave the l ine of boulder debris formed at the junction 

of land-fast ice and moving pack-ice is particu.larly noticeable and cons ti tu t es 

an arcuate barrier parallel to the shore. 

An examination of air photographs shm·1S that the first cirque valley is 

basically a si.rnple cirque >vi th its valley leading directly to the coast. The 

second cirque valley stretches further back, probably along a faul t zone, and 
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..Fig . 44 View to west from Horr Harbour showing fault trough. 

Fig. 45 View to west from Horr Harbour showing cirque. 
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i ts head consists of a series of cirques forming steps to the su:rn:mi t surfac.e. 

It was not ed fron the shore tha t the valley bot tom has a J:Jarked break of slope 

at about 400 feet above sea level. BelovJ this point the river cuts in a gorge 

dawn through a series of narine terraces. This suggests that glacial erosion 

and more important, glacial deposition, were related to a sea level 40J feet 

above the present sea level. Bet't·lCOn the second cirque valley and Horr 

Harbour is a s ::Jall island connected to the coast by a tombola. The highest 

point of this tomola is 44 feet above sea level Hhich correlates 1~ell ~..rith a 

distinct rarine t errace in Eski.mo Cove. 

To the sou th lJest of Horr Harbour is an extension of gneissic basal conplex 

that scparates !Iorr Harbour from Lost Channel. The granite eneiss is àissected 

by a trough l·:hich extends from Lost Channel to Horr Harbour and is parallel to 

the trough of Cut Through Valley. It is probable that the same fault system 

responsible for Shark Gut Harbour and Cut Through Valley is also responsible 

for this trough, and indeed for the main coastline of Grir:ullington Island south 

of Horr Harbour. The mountain black north of Horr Valley is t erminated by this 

trough. On the west side of Horr Harbour is a major cirque eut into the 

mountain block . 

Horr Harbour itself is primarily the dro}med southern part of Horr Valley. 

This valley is essentially a structural feature which has undergone three 

stages of glacial modification; first, before the glacial maxirm1m, it was 

widened by cirque cutting; secondly, under the influence of major glaciation, 

a U-shaped trough, s tructurally modified ;~rms created ; t hirdly, bath erosional 

and deposi tional f eatures were added by final cirque glaciation. 

Asc ending Horr Valley f rom the south one crosses a series of rais ed 

b eaches and river terraces . The river t erraces are v ery close to the sea and 

can almost be regarded as marine terraces. Certainly this applies to the flat 
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lower limits of each river terrace. The terraces are beautifully preserved 

and are dissected in a gorge by the present stream. The highest terrace was 

found at 344 feet above sea level. Above this height, the river falls in an 

even cascade over open structural steps from Horr Lake (465 feet above sea 

level) to the top terrace, these structural steps being 6 to 10 feet in 

vertical dimension. The lip of Horr Lake flows over a similar rock ledge. 

Horr Lake itself is not deep (its estima.ted depth is 40 to 50 f eet), but 

it has a vertical east wall, and a seree slope leading from a free face 

composes i ts v-wst side. Fresh striations ;vere found on the lip of Horr Lake 

and on the exposed rock surfaces in the valley bottom. The valley below Horr 

Lake has been filled with drift but the river has eut away most of it, exposing 

the bedrock already mentioned. No moraine features vJ ere found in the lm.ver 

valley. 

Above Horr Lake the trough form of the valley becomes particularly ap

parent. To the north 1.vcst a major cirque hangs to the trough, with i ts head

v-1all im:mediately belm,J Brave Hountain. Half a mile above Horr Lake is another 

sma.ll lake na:neà Camp Lake at 629 feet above sea level. On the v1estern side of 

this lake is a large raised delta , whose area is lar ger than t he area of the 

present lake. Above the lake the structural influence can be seen on the 

southern side of t he valley. Here, i ce erosion has been cont r olled by the 

lithological differences in the basalt sediment cornplez , and has given rise to 

a series of l edges at approx:Lrna.tely 400 foot intervals on the valley lvall. 

Above Camp Lake the amount of drift i n the valley bottom diminishes; s:noot."fl 

striated bedrock for;~ the valley floor . At 720 f eet above sea l evel a rock 

ledge dams a r elatively large lake in a local 1-Jidening of the valley f loor. 

This lake was na:ned Top Lake . Ab ove i t, at a height of 810 f eet above sea 

level, is a fragmentary lake shoreline worked into seree :na.terial. Above Top 
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La.Iœ the valley narro'liJS and approachcs the col ( 901 feet abov e sea l evel). 

Imnediately south and 33 fcet belm·J the col is a small lake named Col Lake. 

At the col the ualls of the valley are very high and close together , forming 

a narrOï-7 cleft beti-Jeen tho tv-Jo mountain blacks , the bottom of 1-1hich has boen 

eroded into a U-shapc:1 tro1.:gh . The botto m of this troush has in turn been eut 

into by a snall àeen cleft whose sides shoH evidence of uater action r ather 

than of glacial striation anc~ ~·Jhose base is only 20 feet above the present level 

of CoJ. Lal-ce. On the north side of the col a steep slope descends bet~veen near 

vertical 3 , 000 foot '!Jalls , t o sea leveL At t he botto:n of this slope , vJhich is 

covered in talus ~Taterial, is Seal Bi cht, a maj or bay in the northern coast of 

Grimr,rington Isla!1d . .4..t the head 0f the bay a stor::l beach, s or,1e 60 feet above 

sea leval, stretches from s i de t o siàe. Behind t he stor.11 b each i s a linear 

series of s ;na.ll lakes, and b eh.ind the srnall l a Jœs a series of :)r evious s horelines . 

These raisecl shoreJ.ines in turn pond bacle a large la~œ a gainst t he ba.cl<:wall of 

the bay. The rais ed beach features i n Sea1 Bi.gl;.t 1-Jere c~.;:amined and measureà . 

J.i'ror:1 the evidence presen~.eà a tentative description of the glacial ev ents 

t hat have influenc ed the forrn. of Eorr Valley may be a ùvanc ed . The very large 

cirques eut. into the north of Grim:;nington Island , particularly t h os e 1-1hich 

eut belm..r sea l evel, sugges t cirque glaciation i n excess of that postulated in 

post- glacia l rr.nxirrcwn tL1es fror1 ev i dence of fresh stri a 8 and in.oraine features . 

It is probab1e t hat the pre- z;Iacial maxhu:n cirque glaciation r esponsible for 

thes e featl'rPs a lso initiated the cirqu e dev el opment in IIorr Valley . This is 

supported by the fact t hat some of t he cirqu es a ppear t o hav e been smoothed , a nd 

ev en truncated , 'oy the trough èev elopc,1ent in the valley, ancl that none eut àoun 

int o this trough . The ice at s;lacial ~~axi::ru.m conpJ.etel y fill eù t ho valley , the 

erratics found on the sm:mLi.t of Drave I-~ountain by -~ Iheeler b eing araple evidence 

of this . The directi on of this i'lmJ is not i m:,1ediately apparent a s the round cd 
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features and striations in the valley itself are not conclusive indicators. 

HovJevcr, if 7,he direction of flm-1 1·1as sim.il ar to that i n i.'Jeisser Inlet a nd 

liuz,ford 'l'icl:-le , i t 1-;ouJ.à be fro;r:J s ou th to north. Cer tainly the ice of the 

major e;laciation VIas · r esponsible for the troue;h f or:n Hhich is œrticularly 

noticeable in the hiGher parts of the valley. The wa ter-uorn channel eut 

throue;h the col, only 20 feet above the pres ent level of Col Lake, strongly 

suggcsts that Col Lake has boen at a higher :tevel tr.:.a.n at present, and over

flowed northwaràs to Seal Bight. Such a ris e i n 1ake level coul d be explained 

only by a dam at the sou thern end of Col La~œ. There is no evidence to sug3est 

that a rock ridge could have for m.ed this bar, only to be eut through subsequently 

by -..rater action. Hence i t is reasonable t o a dva nce the concept t hat the -vmning 

stage of ice Has one of dm·!mmsting 1,rhich exposeà the higher land f irst, 

trapped melt vJater against the col , and thus gave rise to a hi gher lake lev el. 

As clm·m:-Jasting continucd , i t m.ight be expected tha t the ice front would 

form fUrth er pro-glacial lakes at lower levels. There is evidence for such a 

supposition in the s horeline feature, Hhich postula tes a wat er l evel at l east 

84 feet above Top Lake , and in the Jarge raised delta above t h e middle lake , 

vihich -vwuld als o r equire a substantially higher water level t han the present 

configuration of the valle~r could contain. 

Coïncident do-vmHasting on the northern side of t h e co l 1·rou ld presumabl y 

give rise to similar mel t Ha t er conditions , t hou gh the precipi tous rock Halls 

and steep slope cov ered -vri t h r ecent talus are not favourable to t he forma t ion 

and preservation of depositional evidence . 

The f inal stages of dmm..rasti ng probab:ty s a;·r mel t -v: a ter, no longer 

retaineà by the ic e barrier, draining directly to sea lev el. 

The fresh s triae observed on Horr Valle~r floor sugp,est that the vall ey 

Has in part occupied b;,r late stage cirque glaciation ice . It must b e oointed 
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out that cirque glaciation was not a major factor in the sculpturing of the 

valley floor. Fresh striae were not observed on the valley walls higher than 

200 feet above stream level. The headwalls above each of the lakes in the 

valley are not the steep vertical headwalls of cirques. They are, rather, an 

irregular slope from lake lip to lake head, over which the river cascades in a 

series of small steps. It is possible that the higher cirques on the valley 

walls -:1ere partly filled wi th ice during the cirque glaciation and spilled 

their ice into the valley bottom, where it gently modified the already rounded 

features and left fresh striations behind. 

The final event influencing the present form. of Horr Valley -.1as undoubtedly 

isostatic uplift. The series of well-preserved raised beaches up to 344 feet 

above sea level at the head of Horr Harbour, and the series of raised strand 

lines in Seal Bieht, tend to substantiate this suggestion. The very recent 

gorge cutting down through the marine features t o Horr Harbour adds further 

support to this hypothesis. 



CHAPI'ER 8 

CONCIDSIONS 

Extent of ~üsconsin Glacia lion 

The problem of maximum vertical extent of ice is solved by the presence 

of unmistakable erratic blacks on all the summit surfaces that have been 

examined in the Kaumajet Hountains. The difference in lithology between the 

Kaumajet summit surface and the surrounding lowland area is particularly 

fortunate in this respect. The erratics of white coarse-grained granite 

gneiss cannat be mistaken for the fine-grained bl ue-gray basal t bedrock with 

its distinctive red, weathered surface. 

As noted in the te:xt, the highest point examined by the party - the summi t 

of Finger Hill (3 ,428 feet) - had numerous examples of thes e erratics. At one 

point on the s~~t surface it was possible to pick one's way over the ground 

by stepping from erratic block to erratic bloclc. Uheeler, in his examination 

of Brave Hountain ( 4,026 fe et) , found similar erra tics on t he summi t surf ace 

at a level of 3,850 feet where he 11 could see no change in t he form of the 

summit slopes that might sugges t they had not b een overridden by t he ice that 

brought erratics from t he west to t he 3,850 foot level. 1~ Er ratics were as 

numerous on the summit surfaces of Cod Island. Quite frequent ly erratic blacks 

were very large (10 feet by 10 feet by 8 f eet): one such block was f ound at 

over 2,000 feet on Cod Island. 

Any gneissic erratic material found at a level of over 2,000 feet in the 

Kaumaj et Hountains woul d presuppos e a vigo r ous flow of ice ac ross the summi t s , 

which in tum impl ies that the summits in question •·• er e subnerged beneath a 

considerable thickness of i ce. 

The morphology of the mountain bl ocks of the area i s i nter esting in thi s 
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connection. As has been described, the volcanic series forms a precipitous 

wall between 1,000 and 2,000 feet in height around each mountain black. Ice 

flow sufficient to place a considerable amount of gneissic material on the 

surface of the mountain blacks would have to have a thickness and a surface 

gradient sufficient to overcome this barrier. It is reasonable to suggest that 

ice flow of this nature over the mountain group v10uld require at least 1,000 

feet of ice over the highest summits. 

The necessarily reconnaissance nature of observations made in the Kaumajet 

Nountain area does not allow definite conclusions to be fonned regarding the 

rate of break-up of the volcanic series by frost action, or the tirne of 

deposition of erratics on the su~~t surface. In particular the degree of 

~1eathering of erratics cannat be directly cornpared to that of the bedrock. One 

is, however, tempted ta advance sorne hypothesis for the striking difference, 

and while it must be realized that there are areas of bedrock on the s~nmit 

l evel which have only incipient frost-shattering, it is clear that sorne types 

of the volcanic series are more susceptible to frost action than the granite 

gneiss. 

~nile considering the degree of frost-shattering found in various rocks on 

the summit surface, one must mention the well-pres erveà striations observed on 

the summit surface of Finger Hill at about h , OOO f eet above sea level. These 

striae are nearly 1,000 feet above the highest limi t of fresh evidence of cirque 

erosion, and also trend in an east west direction. It is suggested that they 

were formed by ice crossing the summi t surf ace in an east-west direction, and, 

bearing in mind the morphology of the area, one might conclude that an ice mass 

of sufficient thickness and surface gradient to cross the summit surface must 

have at least approached the top of the highest summit. 

As striae arc not enduring features , the presence of the well-preserved 
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striae on the su!T'.rni t surface argues that ei ther they are of recent origin, 

or they have been in sorne vJay prcserved. It has been suggested that the 

striations were fortuitously preserveà beneath a protective cover which has 

been recently removed. In this manner the striations could have been protected 

since a pre-11 classical \-Jisconsin11 maximum. Süùlar fresh striations on t he 

summit surface Here found on Cod Island at the much lawer level of 1,3.58 feet 

above sea level. Again the striae must have been formed by ice crossing the 

sum~t surface, above and moving at right angles to the local later cirque 

glaciation. It is possible that these too ·Here fortui tously preserved unàer 

recently removed debris. 

The general scarcity of striations observed on the higher summits must 

not be over-emphasized. In the verJ limited time available for summit in

vestigation, probably less than 10 percent of the total summit area was examined 

in sufficient detail to allmJ the recording of striations. Further, it is not 

reasonable to expect large areas of freshly striated rocks, even of striae 

related to a hypothetical late Hisconsin maximum glaciation, to be preserved in 

an area subject to the vigorous weathering and the sub-aerial erosion that 

characterizes the Labrador coast. 

An alternative to the hypothesis of fortuitous preservation might be that 

the striae observed are in fact sorne of the f eN umJeathered ones remaining from 

a post-Sangamon glaciation. This observation does, however, fit with the 

unweathereà state of the granite gneiss erratics , and supports the hypothesis 

that certain types of volcanic rocks arc very susceptible to frost action, and 

may have disintegrated relatively rapidly, as would be required if the glaciation 

that caused the striae and àeposited the fresh erratics were indeed post

Sangamon. This suggestion must awai t further evidence for coniïnnation or 

rejection. 
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Direction of Ice Movement in the Kaumajet Mountains 

The main movement of ice through and over the Kaumajet Mountains was 

from a westerly direction, and at no time during the Wisconsin period did the 

mountains form a major centre of ice dispersal to the west. 

This conclusion is prompted by the distribution of erratics in the area, 

by the summit surface striations, and by a consideration of the position of the 

mountain group. 

The presence of granite gneiss erratics on the highest levels of the 

Kaumajet }buntains implies that ice passed across the surnmit surface. While 

the granite gneiss basal complex surrounds the volcanic series on all sides, 

it is doubtful that a centre of ice flow large enough to force ice over the 

mountains was established on the relatively narrow continental shelf to the 

east of the group. Emplacement of erratics was thus by ice flowing from a 

centre inland of the mountains. The limited evidence of striae on the 

summit surface indicates movement in a directly west to east direction. This 

is supported by innumerable minor indications deduced f rom rounded bedrock forms 

on the upper surfaces. The conclusion is reached that the main supply of ice 

affecting the Kaumajet originated in the west and crossed the summits in a due 

west to ~4St direction. 

This conclusion is supported by the evidence of Wheeler (1958), who made 

a similar examination of the watershed in the counti"J west of the Kiglapait 

Mountains. Here chatter marks and indicator erratics show a distinct movement 

of ice from the sou th west. 

The axes of drumlins and drumlinoids plotted on the 8 inch to 1 mile 

Nain-Nutak sheet by Douglas and Drurrunond conform to this 1.vest to east trend 

of ice movement. 

That the lower levels of ice movement were topographically controlled 
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is beyond doubt. The observations in Neisser Inlet, Horr Valley, and 

Mugford Tickle clearly show that the ice flowed through them from south to 

north. In the inland area the valley between Rifle Lake and Rifle Bay 

indicates movement directly south to north at right angles to the main ice 

movement. If this is so, it suggests a circuit movement of the bottom ice 

conditioned by major topographie forms. 

If the Kaumajet Mountains had been a centre of outward-flowing ice, one 

would expect such movement to be indicated by the occurrence of basalt 

erratics on the lowland area affected by the ice flow. The only concentration 

of volcanic blocks occurs where talus material has been washed down into the 

drift covering the floor of Cut Through Valley. Only scattered occurrences of 

basalt material occur in the boulder field immediately west of Cut Through 

Valley, the furthest away from the mountains front being some 1~ miles. No 

trace of basaltic material was found during the careful examination of the 

lowland inland area. This evidence is supported by similar observations by 

Wheeler (1958) after a careful search over the first gneiss hill south west of 

a contact on the isthmus between Horr Harbour and Lost Channel. 

The conclusion is reached that ice originating in the Kaumajet Mountains 

in the Wisconsin period did not significantly influence the glaciation of 

Labrador as a whole. 

Recognition of Separate Phases of Major Glacial Activity 

The precipitous sides of the Kaumajet Mountains are not conducive to the 

preservation of such evidence as lateral moraines, differentiated drift , or 

other depositional features that would readily indicate a greater and lesser 

stage of Wisconsin glacial activity. Nevertheless, there must be a consider

ation of the land forms that have been noted in the t ext for possible correlation 
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or indication of such separate phases of glacial activity. It is tempting 

to suggest that after a glacial maximum overflowing the summits, a second in

cursion of continental ice partly engulfed the KaQmajet group, that it was 

not vigorous enough to place erratics on the summit surface, yet that it 

gradually covered most of the plateau, possibly incorporating or overriding a 

minor sympathetic icecap already in place on the plateau surface. Such an ice 

condition would probably only briefly cover the summits and for most of its 

duration would only surround the swnmits, which would project as nunataks. 

Minor local movements of the base of this ice at plateau level would be 

sufficient to produce striations, but on the whole little disturbance of the 

broad surface areas would occur and the main mass of boulder detritus would be 

left in place. The lower levels - particularly those confined to narrow 

channels - might be expected to have more erosive power and produce relatively 

fresh roches moutonnées and striations. 

However, other hypotheses are equally possible. If the ice flow that 

placed the abundant erratics on the summit surface was of Wisconsin age, and 

the unweathered state of the erratics would seem to suggest this, then, as 

tentatively put forward, production of mountaintop detritus might also have 

occurred at sorne time during the Wisconsin. Certairù.y i t is difficul t to 

subscribe to the view that mountaintop detritus could have stayed in place 

du ring su ch ice ac ti vi ty. 

Insufficient is known about the disintegration rate of bedrock with 

relation to variations in lithology and macro-climate to differentiate between 

detritus whose shattering began at different times during the Wisconsin, and 

there is not sufficient evidence in this area to place the start of dis

integration at either a first or second phase of Wisconsin glaciation. 

Di~integration could well have begun after the formation of the striae 
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observed on the upland surface. If the disintegration began after a single 

Wisconsin covering the summit surface, the terrace forms wasted into the 

detrital material cannat be explained as ice margin terraces. It could be 

suggested that they are the result of peri-glacial activity and possibly are 

very large solifluction terraces. The rather well-preserved roche moutonnée 

features and striae in Mllgford Tickle could owe their good state of preservation 

to protection during marine submergence rather than to a low-level recent major 

glaciation. That the sea level was effectively higher than at present is 

evidenced by the occurrence of rœ.rine beaches around 350 feet above sea level 

in parts of the area favourable to their preservation. 

vfuile it is important to give careful consideration to these hypotheses 

it must be concluded tha~ the evidence does not form a sound basis to prove the 

existence of two distinct phases of major glacial activity. One is compelled 

at this stage to assume a working hypothesis of one major glacial incursion 

during the Wisconsin period, having, perhaps, a long waning period during which 

a stage of partial submersion existed for a considerable time. 

Cirgue Glaciation in the Kauma.j et Hountains 

Several interesting cirque forms were examined in detail in Finger Valley, 

Neisse.r Inlet, Horr Valley, Anchorstock Harbour and ~ùgford Harbour Valley. 

Further observations were made in Mugford Tickle, the south coast of Grimmington 

Island and on the north west side of Grimmington Island. Cirque forms in the 

whole area have been carefully studied on air photographs . 

No active cirque glaciation is noted in the Kaumajet area. Hawever, the 

freshness of the evidence, particularly the very fresh na ture of the inn er 

moraines (whose boulders show not the least sign of chemical weathering, or 

lichen growth), indicates that cirque glaciation has occurred in r ecent historical 

time. It is estimated that cirque glaciers have existed in the Kaumajet 
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Hountains in the last two hundred years. 

This cirque glaciation 1-1as not of great cxtent. The glacier in 

Anchorstock Harbour reached the sea, and the moraine at the mouth of Finger 

Valley probably represents the terminal moraine of the Valley glacier. The 

Neisser Inlet series briefly spilled into the sea but others were wholly 

contained in their valleys. 

The contrast between the unv1eathered evidence of cirque glaciation and 

the weathered nature of the surrounding terrain in the area of maximum extent 

of cirque glaciation prompts the conclusion that the more recent cirque 

glaciation has developed since the post-glacial Thermal Haximum and is 

primarily a product of the 11 Little Ice Age11 • 

This conclusion, and the relative insignificance of the recent cirque 

glaciation, is in complete contrast to the size and magnificance of sorne of the 

cirque forms. Clearly, one must come to the conclusion reached in the examinin

ation of Horr Valley, that the main body of cirque erosion predates the fresh 

evidence and in sorne cas es predates the Uisconsin glacial maximum. 

Tanner noted that the Island of Nanuktut i~~ediately north of Cod Island 

has its surface completely dissected by cirque forms . Careful study of air 

photographs supports his observat1on that most of the arêtes are smoothed and 

rounded, suggesting the passage of continental ice, and hence the premaximwn 

origin of the cirques. Cirque forms eut belovJ sea level suggest that dawn

cutting occurred during the lower sea level of the glacial period bef ore total 

inundation and again, immediately after the wasting of ice from this marginal 

area, before the subsequent marine transgression. Certainly it is difficult to 

conceive that the Bishop' s I1::i..tre cirque (3 , 900 foot headvJall) was sculptured 

either by cirque activity below sea level at the end of the Uisconsin maximum 

or by recent cirque glaciation. 
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In summary, one can postulate that the present cirque forms are a 

product of: (a) pre-\üsconsin cirque glaciation; (b) post-lüsconsin 

ma~~ action; (c) recent cirque glacier activity. 

La. te \Visconsin Gondi tions 

There are three basic methods by '1-Jhich a continental ice cap can wane. 

In the first case, ablation at the ice front exceeds accumulation and 

dispersal fra~ the source areas, causing the gradual retreat of an active ice 

front. In the second, the snow line rises, the accumulation zones are starved, 

and there is do1<mwasting in situ of the ice mass. In the third case, the two 

above mentioned methods combine, the first usually being a primary phase of 

the second. 

Following Tanner (1944), Ives (1959) advanced evidence supporting 

theoretical considerations that the final stage of t he \'Jisconsin ice sheet in 

north east Labrador vJas one of starvation of the accu.i1ILtlation zones and 

dowmJas ting in si tu. 

Evidence tending to substantiate this concept was f ound in the Kaumajet 

area. The higher terraces on the ice diffluence col to the north west of 

Sutherland Inlet and the terraces above 400 feet on the upper slopes of the 

inlet itself can be explained by a final stage of downwasting that first 

exposed the valley cols while covering the lower areas. The overflow channel 

eut into the col of Horr Valley, and the series of fragmentary raised lake 

shorelines and the raised delta could have been caused by a successively 

lo-vrering ice black in the valley mou t h while the tops 1<1ere exposed . The over

flm-r channel between long Lake and Hugford Harbour Valley on Cod Island and 

the lake shorelinc at the head of Long Lake itself can be explained by the 

presence of a diminishing ice black in the lovJer part of Long Lake Valley. 

Further evidence is given by the marked overflo"t-.J channels ~-1hich empty into 
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Eskimo Cave on Grimr;rl.ngton Island and v1hich could well have b een formed by 

overflow from an ice-ponded lake in the head of the adjacent cirque valley. 

At lm·1er levels, isolated patches of stagnant ice occasionally blocked 

outlet channels and ponded lakes on the inlanà area. The higher lake levels 

observed around Rifle Lake are probably due to such an ice black lying across 

the present narrovJ outlet valley. 

It is possible to envisage that in a gradually arneliorating climate 

ablation vJOulà becomc greater each year until the final remnant of the ~·1arù.ng 

ice sheet woulà melt away very quickly, producing huge volumes of melt-water. 

A stagnant re.rnnant of ice covering Shark Gut Harbour, or alterna tively a 

similar remnant to the south of the watershed covering Lost Channel and the 

lower end of Cut Through Valley, could be postuJ.ateà at this stage. It might 

be expected to produce mel t..JWater in sufficient quanti ty to flow over the 

vmtershed, wash the fines from the unconsolidated drift, and sort the remairù.ng 

boulders into the distinctive -vrater-lain pattern observed in the lovr cols 

where the flow VJas concentrated. 

For the present, no definite chronological correlation between lake 

shorelines, overflow channels, and water-lain material can be attempted. It 

can, hov·1ever, be suggested that the retreat of the main 'Hisconsin ice in the 

local Kaum.ajet r:iountain area was mainly one of overall downwasting, rather 

than solely the retreat of an active ice front. 

A careful search for morainic evidence in the thresholds and valleys of 

the inland area and of the north and west facing cirques to the west of the 

mountain group was made to assess the extent of any late 1-Iisconsin resurgence 

of local movement once the main ice flow from the ~vest had disappeared. A 

lack of evidence showing that post-Hisconsin cirque glaciation l'Jas confined 

to the small cirque valleys, leads one to the conclusion that the last main 
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ice flm1 in this area originated in the t-Jest. 

During the later phases of emergence of land from the ':Jisconsin ice 

masses, a positive change in base level occurred, due to ~rine transgression. 

Overlapping this, and occurring at least in part contemporaneously, the land 

started ta regain i ts isostatic equilibrium, causine a negative change in base 

level that left a series of raised beaches in favourable locations. These 

raised beaches were examined in Rifle Bay, Cut Through Valley, Neisser Inlet, 

Horr Harbour, Seal Bight, Eskimo Cove, Hugford Tickle, Sutherland Inlet, 

Anchorstoclc Harbour, and }fugford Harbour. 

In each case the height of the raised beaches ·Has measured above high tide 

level. Allm-Jing for a slight variation in high tide level over the course of 

forty days ( 2i feet difference was noted at base camp on the isthrmls in Lost 

Channel), and for reading error in aneroid measurements, a remarkable coincidence 

is found in beach levels. Distinct beaches were found at 15, 32, 44, 78, 92, 

131, 165, 177 and 225 feet above sea level. In seven cases raised beaches 

occurred at over 300 feet, three of thcse being coincident at approximately 340 

feet in Anchorstock Harbour and Esldmo Cave. Fragmentary evidence was found 

for beaches at approximately 415 feet. It can be noted that beaches at about the 

400 foot level only occur on the south shore of Cod Island. It is thought that 

an explanation for the features above 400 feet is most probably found in the 

sequence of dovJmmsting stages postulated for the higher terraces in Sutherland 

Inlet and detailed in the text. The conclusion is reacheà that isostatic 

recovery has produced a negative change in base level of sorne 340 feet. The 

pattern of isostatic recovery indicated by the spacing of the beaches seems to 

be an initial, slrn-1, gradual uplift Hi th occasional still stands, followed by 

relatively fast uplift bebveen frequent still stands. 

In sorne of the cirque valleys opening to the south side of Grimmi.ngton 

Island, there is a distinct break in slope bet1-1een 350 and 400 feet above sea 
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level. Above this point the valley is graded to a base level at approximately 

350 feet ab ove the present sea level. Belo~>! this level, the valley falls away 

quickly to the sea and a gorge is a common feature eut down through the marine 

terraces. Evidence that uplift is stiJl continuing is given by the continued 

vigorous downcutti.ng of this gorge at all levels belo~>! 350 feet. 

The chanr,es in base level can to some extent be related to the formation 

of the cirques. The large, well-developed cirque forms are eut down to or 

below the present sea level. Hany have had their form deterrri.ned before the 

marine transgression. The cirques and cirque valle~~ which are eut to a bas e 

level approximately 350 feet above the present sea level could have had their 

final form determined by cirque erosion at the end of the \üsconsin maximum. 

It is not thought that the cirque glaciation in the Little Ice Age significantly 

altered the size of cirques, but merely refreshed the sculptureà forms and 

striations. 
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Fig. 49 



SECTION 3 - OKAK BAY .AREA 

C.HAPI'ER 9 

PHYSIOGRAPHY AND PREVIOUS WORK 

The area is best described with reference to the broad physiographic 

divisions of '~bay zone,'l "valley zone," and 11 interior upland zone" recognized 

by Wheeler (193.5) in the Nain-ükak section of Labrador. Okak Bay i tseJ.f is 

the representative of the bay zone. Its head is approximately 20 miles west of 

the coastline, and the mouth of th~ bay between Uibvak point and Ublik point is 

1.5 miles wid e. The bay mou th is filled wi th islands, the largest being Okak 

Island (8 miles by 8 miles, maximum elevation 1,810 feet). As Wheeler noted, 

the bays to the south of Okak Bay run in a directly east to west direction. 

North of Okak bay they run south east or north east. Okak Bay itself has an 

irregular course; it lies predominantly east to west, though the direction taken 

by the head of the bay is undoubtedly influenced by a major faul t zone which 

trends north west to south east. 

Unlike the bays to the south and north, Okak has reJ.atively gently sloping 

sides. The walls show markedly glaciated forms and in places are interrupted 

by more nearly north to south through valleys with typical U-shaped cross 

sections, resul ting from glaciation. Many of these cross valleys have been so 

deeply eroded that before the recent emergence of the coast they were sea 

channels cutting off portions of the present mainland. One such channel is 

Umiakovik trough, which runs f rom Umiakovik Lake through Tasiuyak Lake and 

reaches the coast at Tasiuyak Bay. Wheeler (193.5), who firs t noted these forms , 

describes a similar channel which lies to the west of the Kiglapait Mountains, 

running from the head of Webb Bay to Tessiujak bay. 

The head of Okak .day has a broad tide flat which is covered by one foot of 

water at its deepest point at high tide. The tide flat is composed of delta 
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sands, probably derived fro·:n the extensive sands in the valleys upstream. Base 

camp was established on a small point of land on the south of the bay betv1een 

the ri ver ou tpouring from Saputi t Lake and Ilcinet Brook. 

The main river cntering Okak Bay is North River, vJhich flm-Js from the 

inland watershed for some 20 miles through deep, wide valleys eut into the 

highland before it opens out into the broad, flat basin at the head of Okak 

Bay. The valleys show every sign of glacial erosion rather than stream action. 

They are disproportionately t-Jide in comparison to the brooks that they contain, 

and the branch valleys often enter the deep east to west valleys at a high level. 

The valley floors and basin at the head of Okak Bay are covered 1-Ji th dense 

forest vegetation. Out on the flat valley floors the rivers meander through 

the forest. Occasional boulder rapids characterize thes e s ections of the rivers. 

Lakes, due to inequalities of glacial deposition or erosion, are frequent. This 

area, rich in glacial deposition forms, is repres entative of the valley zone. 

The interior upland zone can best be described as the irregular surface of 

a plateau sorne 2,000 to 3,000 feet in elevat ion, deeply dissected by the valleys 

already mentioned. The surface irregularities rarely exceed 500 feet, shallow 

lakes abound, and the drainage pattern is erratic. Glacial deposition features 

are abundant on this surface . W1eel er , vJho has surveyed the area to the west 

and south of Okak Bay, notes that the main divide betHeen the coastal and George 

River drainage areas i s encountered at about longitud e 63°45• 1.'! . Due to the 

irregularity of the topography the divide is very complicated in detail . 

':Ihile Okak Bay is a major feature on the Labrador coast and i ts hinterland 

is rich in glacial depos ition features, little geomorphological investigation 

had b een completeà in the area. The only geological investigation has been 

done by Hheeler (1935) who included the Okak Bay area in his discussion of the 

Nain-Okak section of Labrador. Hheeler surveyeà the fieldwork area to t he west 
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and south of Okak Bay and produced a reconnaissance map at the scale of 

1:500,000. The present topographie map of the area relies heavily on this 

work. Wheeler made observations on glacial phenomena within the area, including 

remarlœ on striae, direction of ice movement, cirques, and morainic features. 

He concluded that the centre of accumulation at glacial maximum was about 57° N. 

and 70° W. ~'heeler further discussed the relationship between geology and 

topography and made notes on vegetation and climatic conditions. Later travel 

through the area enabled him to construct a geological map (unpublished) 

which formed an invaluable basis to the writerts own geological observations in 

the area. 

Wheelerts work covered a much greater area than that of the present field

work, and was primarily reco~~aissance geology. No attempt was made at a 

detailed interpretation of pleistocene chronology. Nevertheless, the examination 

clearly showed the relative abundance of glacial deposition forms in the area 

and the writer is deeply indebted to the personal suggestion from Wheeler that 

fieldwork in the Okak Bay area would complement similar investigation in the 

Kau..'T!ajet Hountains. A grateful aclmowledgement is also made for subsequent 

communications and advice regarding the area. 

The fieldwork was concentrated in the valley and interior upland zone. 

North River and Ikinet Brook were used to gain access to the valley and upland 

zone from Okak Bay. Three irù.and fieldwork areas wer e examined in detail. The 

first area, known as Umiakovik Lake area, is situated between 62°39' W. and 

62°55' w. and 57°22' N. and 57°27' N., and includes Umiakovik Lake and the 

Umiakovik Trough south of North River and west of Ikinet Brook. The second area, 

known as the West River area , is between 62°40' W. and 63°04' W. and 57°33' N. 

and 57°37' N. and includes the valley and upland zone to the north of West 

River, which is the major northern tributary of North River. The third area, 
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known as the Umiakoviarusek Lake area, is contained within the co-ordinates 

of 62°201 W. and 62°34' W. and 57°18• N. and 57°271 N. and includes the centre 

portion of the Umiakovik Trough and the eastern end of Ikinet Brook. The 

three areas were chosen after careful examination of air photographs in the pre

fieldwork season. The photographs showed that each of the areas described had 

distinct series of glacial deposition features which merited ground examination 

and from which an understanding of late stage glacial activity could possibly 

be deduced. 

In each of the areas, glacial deposition forms were examined on both lawland 

and highland, and observations were continued in the valleys connecting the areas. 

In this way it was possible to complete a comprehensive examination of the Okak 

Bay area as a whole, including detailed study in critical areas. 

As mentioned in the earlier notes on surveying, absolute measurement of 

height in areas remote from sea level presents practical difficulties. It was 

found, however, that the average of r eadings taken on entry and exit from the 

Umiakovik Lake area gave a very close approximation to the height of 150 f eet 

above sea level given for Umiakovik Lake by Wheeler. A similar close approximation 

was found to occur with a height of 164 f eet above sea l evel for Umiakoviarusek 

Lake . It is consider ed that while the aneroid method used is not stri ctl y 

permissible, the heights given for the lakes in question are very close to the 

absolute values. Thus, relative heights in these areas were rounded out to the 

datum of the lakes, and heights above sea level incorporate the lake elevations 

given above. Sirnilarly, the height of the eance camp in the West River area was 

used as a datum for heights in that area. The height of the eance camp was 

obtained by taking an average of measurements up f r om sea level, dawn t o sea 

level , and across from Umiakovik Lake. The diver gence in t hese r eadings was less 

than 20 feet and the resulting average of absolute height may be accurate to 50 

f eet. 
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CHAPI'ER 10 

UHIAKOVIK LAIŒ AREA 

The Umiakovik Lake Area was entered by ua y of North Ri ver and a 

small tributary of North River named Umiakovik River vJhich leads from 

Umiakovik Lake. Below the junction of North River and Uest River the main 

stream shows evidence of vigorous do-vmcutting. Seven major rapids, plus 

several patches of extremely fast broken water, give evidence of this. 

Ab ove the Hest River junction the river becomes confined to a wide valley. 

The floor of this valley is flat; the river widens, becomes shallow and follows 

the valley as i t curves toward the south. About 4 miles upstream from the 

li est River junction, on the v.Jest side of the river, there are two defini te cross

valley moraine features, both descending from similar lateral moraine features 

on the valiey sides. Irmnediately south of this point, the river, still lvith a 

current of b etween 7 and 10 knots, is incis ed in me and ers b etween banks of sand 

50 feet high. Both North River and Umiakovik River follow this pattern to the 

limit of examination. Above the junction of North and Umiakovik Rivers the 

U-shaped valley of North River continues directly vJeShJards. The valley of 

Umiakovilc ilivcr continues southwards to the head of Umiakovik Lake where, 

follmüng the contact bet-v1een the adamelli te group and the the base:nent complex 

gneisses, it gently curves into a wide east to west trough. A canoe camp was 

established immediately south of the North River - Umiakovik River junction on 

the eastern side of the valley. 

On the eastern wall of the valley is a series of weil marked terraces. The 

features start in the vicinity of the base camp, the highest and most pronounced 

being about 400 feet above sea level (233 feet above canee camp). The series 

rises to the south at approximately lOO feet per mile, the highest reaching 
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fig. 52 View of moraine-kame features on eastern wall of 
Umiakovik Valley between North River and North 
Knoll. 



'Fig. 53 One of series of mora~~c features on eastern wall 
of Umiakovik Valley between North River and North 
Knoll. Material is rough, coarse and sandywith 
numerous well-rounded boulders. A deep gully is 
eut into the hillside on the right of the picture 
and flows to the north, away from the camera position. 

Fig. 54 Same feature as above, showing exposed sloping 
surface of feature to record nature of material. 
Taken facing south, approximately 2 miles to south, 
and 200 feet above Fig. 53. 
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Fig. 55 Lateral moraine features curving from east side 
of Umiakovik Valley to north side of North Knoll. 
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733 feet above sea level, opposite the end of Ufiiakovik Lake. At this point, 

where Umiakovik Valley meets the east to west trough, a spur projects from the 

valley wall, rising to form a distinct knoll in the middle of the valley. The 

features reach their maximum elevation slightly to the north of this knoll. 

All but the highest one sweep down in a parallel arcuate form over the saddle, 

continuing this sharp curve to the west to merge into the north side of the 

knoll. From the vicinity of the spur the highest feature continues to follow 

the northern v.Jall of Umiakovik Trough, gradually d ecreasing in height to the 

east and becoming less distinct. Below, and parallel to i t, a fragmentary 

series of similar features can be distinguished. 

The features are composed of rough, coarse, sandy material in which are 

numerous well-rounded boulders, varying in size from large boulders (10 feet 

by 15 feet) to others of an average diameter of 10 to 12 inches. The common 

rock type of the boulders is a pink, medium coarse grained granite, erratic to 

the banded granite gneiss bedrock. These boulders are absent from the sand in 

the terraces observed at river level. The features stand sorne 30 feet above 

the normal slope of the hill. Their top surface is occasionally flattened and 

invariably there is a small stream running in the channel on the uphill side. 

The very steep slope along the length of the forms eliminates marine, lacustrine 

or river terrace origin. From the nature of both the material and the slope, 

it is probable that they are complex features of lateral moraine origin in the 

ridged sections and possibly kame terrace origin in the flattened, terrace-

like sections. 

The highest point on the ridge above these features, separating Umiakovik 

River from the Saputit Lake drainage basin, is approximately 1,200 feet above 

sea level. The top of the ridge is 200 to 300 feet above the tree line, and 

the exposed rock surfaces are smooth, rounded and poJished. Glacial debris and 



_ Fig . 56 Typical large erratic found on terrace features 
shawn in Figs . 53 and 54. 
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Fig. 57 Ridge top bet~J'een Urniakovik River and Saputit 
Lake drainage basin, showing north west to 
south east trend of glacial flutings and stria
tions. Perched rocks also in evidence. 

Fig. 58 Hurmnocky sands , wi th series of f r agmentary 
shorelines at eastern end of Urniakovik Lake. 
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~ig. 61 Valley train in Umiakovik Valley, taken from 
South Knoll looking east north east. 
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perched boulders are common, among them erratics of plain granite sitting on 

the gneissic bedrock. 

on the highest surface. 

Striations and distinct glacial fluting were observed 

The striae and fluting trend in a south west to north 

east direction, appro:x:i.mately parallel to the a:x:i.s of Umiakovik Lake. This 

evidence suggests that continental ice overrode the highest points of the area 

in the most recent advance of the Wisconsin ice, and that the depositional 

features at lawer levels must be attributed to the action of the same ice sheet. 

There is no heavy morainic material at the eastern end of Umiakovik Lake. 

There does, however, seem to be a series of hummocky sands, grading into a 

series of fragmentary terraces, the highest being 33 feet above present lake 

lev el. 

South of the spur projecting from the north wall of the Umiakovik' Trough 

and forming a knoll, named North Knoll, is a similar knoll close to the 

southern wall of the trough. This second knoll was named South Knoll. The 

lowest part of the trough floor bet"Ween North Knoll and South Knoll is about 

220 feet above sea level. This fonns a law col to the west of which drainage 

is towards Umiakovik Lake. To the east of the col the trough floor is ill

drained and swampy, and has areas of hummocky moraine forming irregular hillocks 

frequently hidden by trees. Large boulders are common in these patches of 

moraine. 

To the east of South Knoll, a series of high sands stretches across the 

valley, limiting the ill-drained area and cutting it off from the drainage to 

the east. Distinct levels were observed in the sands. The lowest, at 214 

feet above sea level, form a bar across the valley; the highest, 334 feet above 

s ea level, extend in a ridge to South Knoll, approximately parallel to the south 

wall of the trough. Bet"Ween the high sands and the low sands is a middle layer 

of sands at 279 feet above sea level. Each level of sands has a broad surface 
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Figure 63 - SKETCH • SHOWING MORAINE ON SOUTH KNOLL 
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which is smooth and flat, apart from an al~ost imperceptible slope to the south 

east. The junction between the various levels of sand, and between the loHest 

level of sand and the valley bottom, is a steep scarp. The material of the 

sands is quite different from the terrace features on the valley sides, being 

composed of well-sorted sand and small gravel, 1dth no large cobbles or 

boulders. Further to the east, Ildnet Brook emerges from a tributary valley in 

the south wall of the trough and cuts deeply through the sands as it drains to 

the east. The river level, measured close to the point of emergence from the 

tributary valley, is about 135 feet above sea lGVel, which is sorne 33 feet below 

the lm-Jest point measured in the valley bottom, measured to the west of the lo1·r 

sands. It is interesting to note that one major river terrace is exactly 33 

feet above the present river level. 

On the north \-Jall of the trough the kame terrace features noted grade do-vm 

to the level of the sands and terminate at them. Fro~ observation of the north 

wall of the trough from South Knoll, a high level terrace, above the tree line 

and approximately parallel to the lm.;r terraces, can be distinguished. This 

feature markedly increases i ts downward gradient to ter:r:rl.nate at about 300 feet 

above sea level in the vicinity of the sands. 

Examination of the southern wall of the trough revealed a distinct push 

moraine on the -.:Jest side of South Y.noll. The highest level of sands fills the 

gap bet1-Jeen South Y.noll and the trough Hall. The surface of the sands is pi tted 

·Hith large indentations which appear to be kettle hales. Level -vJith the 1-1estern 

side of South Knoll the high sands terminate in a carked scarp which descends 

directly to the valley floor. From the top of the sands irrLrn.ediately above this 

scarp, follmüng the hillside across the vJestern enci of South Knoll, is a 

:"1oraine. The material in the :noraine includes large, Hell-rounded and, occasion

ally, sub-angular material, mainly pink, coarse-grained granites. The highest 



Fig. 64 Push moraine crossing col on west side of 
South Knoll. 

~ Fig. 65 Push moraine on west side of southern lobe of South 
Knoll. Fragments of lower moraines are indicated. 
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- Fig. 66 Striations immediately east of moraine on South 
Knoll. Striations trend east-west at right 
angles to moraine. 
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point of the knoll to the east of the moraine is not more than 50 feet above 

the moraine; the bedrock surfaces exposed are smooth and rounded. Fresh 

striations are not frequent, but were found east of the moraine, their trend 

being parallel to the main valleywalls. The moraine has steep and varying 

slopes along its length. From the sands in the south it ascends 223 feet to 

the crest of the knoll and dips sorne 50 feet into the col in the middle of the 

knoll, then rises another 114 feet into the highest point on the northern side 

of the col. To the north of the knoll the moraine is eut through by a series 

of water-cut channels before it turns to the east, forming almost a lateral 

moraine along the north side of the knoll. This lateral moraine then dips down 

into the valley bottom, becoming less distinct at lower levels. On the far side 

of the valley, opposite to this moraine, two of the lawer terrace forms also 

curve around and dip into the valley and there is a tentative connection between 

them in the shape of a series of moraine hummocks stretching in arcuate form 

across the valley floor. The whole feature suggests a terminal cross-valley 

moraine formed by an ice lobe advancing from the west • 

.An examination was made of the high land bordered by Umiakovik Lake, 

Umiakovik River and North River valley. The surface of this high land is 

dissected by a valley which runs in an east to west direction and 11 hangsn to the 

w·estern side of Umiakovik valley. The highest point of the summit surface is to 

the north of this hanging valley at a point approximately 2,035 feet above sea 

level. The formation of boulder detritus is at a minimum; rounded, striated 

rocks characterize the summit level and a magnificently striated surface with 

very sharp and fresh striations was found belaw the summit level at 1, 784 feet 

above sea level. The evidence supports the conclusion that ice completely 

covered the summit surface of this area and flowed over i t from a westerly 

direction in comparatively recent times. Depositional features are abundant in 
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Fig . 68 Summit (2,035 
feet above sea level) on 
ridge between Hanging 
Valley and North River 
Valley. 

Fig . 69 Striations 
on ridge immediately 
below summit shown in 
Fig. 68 . 

F~g . 70 Terrace feature 
at approxi.mately 1,300 
feet above sea level to east 
of sturunit on south side of 
ridge between Hanging 

' Valley and North River 
. Valley. Taken facing west . 



_fig. 71 Panoramic view of terrace forms (in foreground) to east of summit 
on south of ridge between Hanging Valley and North River Valley. 
Taken facing east at approximately 1,250 feet above sea level. 



Fig. 72 Panoramic view of distinct moraine features 
on eastern end of highland block forming 
western wall of Umiakovik Valley. 
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the hanging valley. On the southcrn side of the ridge separating the hanging 

valley from iJorth River a series of terraces, sl?ping gently to the east, curve 

around the ridge in a northerly direction. In the floor of the hanging valley 

several features which could be interpretated as eskers 1--1ere noted, approx

imately parallel to the trend of the valley. 

VerJ distinct moraine features were observeà at the eastern end of this 

highland block, vJhere i t for,1JS the v1estern ·Hall of the Umiakovik Valley. All 

the features are definitely deposits on bedrock and have no structural foundation. 

All contain the assortment of larger boulders \,Jhich distinguish them from the 

sands. The first feature is a very marked moraine ridge (25 feet to 30 feet 

above hill slope) running down the hillside from the lip of the hanging valley. 

In the first 1,000 yards below the lip the feature descends 380 feet; below this 

point it turns sharply and follows the contour of the valley wall to the north 

before turning sharply 100° to the east to slope dovm dircctly across Umiakovik 

Valley. On reaching the valley floor i t becomes less distinct and is lost in 

the trees. 

A second fcature close to and slightly north of the first, is of similar 

composition 1-Ji th rer_;ard to material and size, but i t follovJS the contour of the 

hillside. This fcature is terminated at i ts northern end by a s;nall ntaiP 

which, like the fïrst feature, turns sharply and proceeàs across Umiakovik 

Valley for a short distance. The freshness and siJùlarity of material in these 

features suggests a contemporaneous deposi tian. liurther features much less 

distinct, mainly gentle ridges in the boulder drift, occur in echelon belmJ 

and south of the first moraine. 

It is thought that an interpretation of these features must be looked for 

in an interplay of ice tangues in bath Um.i.akovik Valley and North Valley at a 

late stage of the last glaciation. 
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It is possible to envisage the condition where a continental ice mass 

is downwasting and retreating simultaneously, vJhen marginal ablation is in 

excess of central accumulation. Such conditions exist in the small Scandinavian 

ice sheets at the present time. ':Jhen the regime of such an ice mass is delicately 

balanced, minor fluctuations or recessions in clinatic conditions can cause a 

temporary advance of the ice margins. 

Hith regard to the Ok.ak Bay area, one could postulate that in similar 

conditions, a continental ice margin situated on, or i mmeàiately east of, 

the watershed vJOl.Üd send àigitated ice lobes into the valleys in a period of 

clim.atic recession, or vJOulà increase the thiclmess and size of ice lobes 

already in the valleys. It can be observed in the Scandinavian glaciers tod.ay 

that several variables determine the extent to which ice is increased in any 

one valley in response to any one clim.atic fluctuation, and it might be expected 

that a similar variation of ice lobe size in response to climatic fluctuation 

durine the ~·:ïsconsin glaciation 1wuld occur in this area. 

This hypothesis is strongly supported by the evidence observed in the 

Okak Bay area. The very fresh glacial striae on the sumnùt surfaces suggest 

that all the glacial deposition forms are contemporaneous with late stage 

\üsconsin glacial activi ty. The freshness of the striae on South Knoll to 

bath the east anà west of the push moraine suggests that the filling of the 

:nain trough 1-Ji th ice, and the recession and readvance that formed the push 

moraine a cross the valley, ,.vere bath recent and contemporaneous. The cross 

valley morai ne i n Umiakovik Trough, the kame t er race f orms on the ~>Jalls of the 

trough and Umiakovilc Valley, and the lateral moraine on the western side of 

Umiakovik Valley clearly indicate the presence of an ice lobe contained by thes e 

valleys and Umiakovik Lake. The cross valley moraine features s een to the north 

of the Hest River Junction in North River Valley -vwuld indicate that an ice 
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lobe contained in North River Valley extended at least to their position. 

Further, the lateral moraines in Umiakovik Valley produced by the ice lobe 

from Umiakovik Lake seemed to have their northern ends truncated and the material 

possibly incorporated in a lateral moraine of the North River Valley lobe. The 

series of kame terraces on the east side of Umiakovik Valley suggests that the 

continuing amelioration in climate saw extensive downwasting and the eventual 

disappearance of the ice lobes, though the small moraines curving from the 

kame terraces over the saddle of North Knoll strongly suggest that minor re

advances were made even during the final stages of the recession. Certainly, 

the evidence strongly supports the conclusion that late stage Wisconsin con

ditions saw minor re-advances in ice lobes contained in the valleys of the Okak 

Bay area. 

The highest part of the trough floor in Umiakovik Trough is 220 feet above 

sea level. All other parts of valley bottoms in this area are below this level. 

With strong evidence of a sea level 350 feet above the present sea level in the 

Kaumajet Mountain area, one must consider the possibility that the marine in

cursion following the retrP~t of the Pleistocene ice sheets turned these valleys 

into inland arms of the sea. This suggestion is supported by the washed out and 

indistinct remnants of moraines and kame t errace forms below 300 feet that con

tinue into well-preserved forms of a similar nature higher on the hillsides, and 

the worldng of valley sand material into beach levels at 334 feet, 279 feet, and 

214 feet above se~ level, which shows a r e..mar kable correspond ence with distinct 

raised beach features in the Kaumajet MJuntain area. 

Wheeler (1935) suggests that the cross valley sands were deposited as 

del tas by streams tributary to the trough during this period of higher sea 

levels . This is evidenced by the nature of the present sand material, which is 
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characteristically deltaic, and also by the position of the higher masses of 

sand Hhich occur at the point 1-1here a r.1ain tributar-J ( Ikinet Brook) flovJing 

from the hi~hland opens into Umiakovik Trou0h. Sands observed in the lm1er 

regions of North Ri ver 1-10Uld correspond to sü:ri.lar del tas formed by North River 

flmving into pror:;ressively lor:Jer sea levels. It is also probable that 

Umiakovik lake itself undert-Jent a transition from salt \vater to fresh -vmter at 

a higher lev el than at present, the subsequent lrn-1 ering of lake 1 ev el and 

forr..ation of rai.s ed stranà l ines at the eastern end of the lake being duc to 

do~mcutting of the lake lip by the outlet streams. ?inally, evièence i n this 

area see:ns to indicate that all traces of ice had disappP.ar ed before the onset 

of the narine incursion anè did not subsequently rcappear. 



CHAPTER ll 

1:-JEST RIVER A.:tEA 

~Test ?..iver is the name given to the main tributary of North ili.ver. It 

flo~m from the interior upland zone in a "t·wst to east direction, cutting a deep 

valley in the high land before i t emerges into the broad basin ab ove Okak Bay 

and turns abruptly southHards to meet the main stream. The Hest River area 

<·JaS entered by canoc from i·Jorth River via the sou.therly-flmving portion of Uest 

River. A canoe camp >-Jas established at the junction o.f Hest P..iver and a s:nall 

stream f l o1-Jing from the north 1-Jt'...ich joins Uest ::livcr at thi.s elbo-v1. The camp 

1v-as 200 feet above sea leve1 in the densely forested 1owland basin. 

The southerly-flowing portion of Fest River meanders vJi th a strong current 

bet1-1een high ( 20 foot) sandy banks, this portion of the river appearing to be 

adjusted to the base level of the North River Junction. Above the canoe camp 

the river was observed to be practically a chain of continuous rapids, some 

with a considerable fall (estimated 20 to 30 feet). A nick pointis reached at 

a large lake named Hest Lake, ~-Jhich is about h miles Hest of the canoe .t::amp. 

Inl and from ~'Test Lake the river has a shallovJ :;radi ent, and t he drainage s ystem 

covering the va1ley i'loor is chaotic, 11'lith numerous uncom1ected small lakes. 

Furthr.r irLl_and ~t a point approximately 20 miles vJest of the canoe camp, a series 

of rapids marles the descent of the river f rom t he lakes and drainage basin of 

the upland area to the confines of the valley . 

Hu:."1."1locky moraine occurs in quantit~r in the valley east of ~·Test Lake, and 

in smaller patches throughout the valley . Thick deposi t s of glacial outr:ra sh s ands 

occur to the north of ':Test Lake and wcre observee] in irregular patches aYllongst 

the hummocky drift to the vJest of the lake . 

In conclusion, the deposits in the valley floor are typically thos e of 

11 dead icc topography', the ranid section of the river a t the nouth of the 
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Fig. 73 · Summit surface immediately north of West River, 
showing slight differences in appearance of dri~t . 

Taken facing north west . 

__ l 

Fig. 74. Summit surface to north of West River showing slight 
differences in appearance of drift. Taken approximately 
1 mile to east of Fig . 73 above facing west at elevation 
of 1,500 feet . Li.p of West River Valley is shovm to 
left of picture. 

12 9 
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valley can be explained as i ts vigo rous re ad justment after conpa.ra ti v ely 

recent negative changes in base levcl, and the sands below the canoe camp 

can. be correlated with the deltaic sanàs observed in the Uniakovik lake area. 

The valley Halls are steep, rising approximately 1,500 feet to the upland 

surface. The 1·1alls are eut into by hanging valle:rs whic:!':l have their lips 

approximately 1,000 fcet above the valley floor and eut back to dissect the 

upland surface. The glacial deposits in the hanging valleys and on the upland 

surface were exarn:ined in sorne detail. Access from the canoe camp to the upland 

surface nor.th of ~·[est River was made without difficulty 'up the eastern-facing 

wall of the highl.and. 

T:!':le upland surface is irregular and characterized by a practically con

tinuous cover of thin drift. The drift shows little or no evidence of frost

shattering, though lichen growth is well established and the finer drift fraction 

bet~·Jeen the boulders has a thick moss cover. On the SUilliïli t surface inunediately 

north of 1•!est River, slight differences in the appearance of the drift seem to 

indicate an overlapping drift series: the drift nearer the river valley is 

fresher with a greater amount of fines, and low moraines stretch along its 

surface parallel to Hest River. 

The surface of the highland black has a gently regional slope to the north: 

thus the hanging valleys of the north sid e of l:Jest River are eut against the 

regional slope, and the major valleys cross the watershed. To the south, small, 

vigorous streams flow over the lip into \tJest River valley; to the north the 

strea ms flow into the drainage basin of Siugak Brook. Between the north and the 

south-fim-Jing streams in the fioor of the hanging valleys is usually a dry col. 

The largest hanging valley cutting across the upland surface is ap

proximately nine miles west of the eance camp. A remarkable series of glacial 

deposition f eatures is pres erved in this valley. The features are typical of 



- Fig. 75 View of main lateral moraine darriDling High Lake 
in Large Hanging Valley to north of West River. 
Taken facing east. 
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Figure 76 - FIELD SKETCH SHOWING FEATURES IN LARGE HANGING VALLEY TO NORTH OF WEST RIVER 
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_Fig. 77 Panoramic view loold.ng east showing features on lip of large 
hanging valley ta north of West River. Prominent is the large 
esker going dawn the slope in .the foreground. Also visible 
are the lake shorelines above High Lake and the terrace features 
on the east wall of the hanging valley. 
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those observed in the smaller hanging valJ.eys, and they were carefully 

examined. The hanging valley itself is aligned approximately north to sout h 

and hangs an estimated 800 to 1,000 feet above the floor of Uest River Valley. 

South of the col the valley is a composite feature , with a structural ridge 

parallel to i ts walls running down the centre, spli tting i t into t-vw smaller 

valleys at different levels. These were named Upper Valley and Lower Valley. 

Both have the same col, about l~ miles north of their lips. The col is 

moraine-covered, ve~J flat, and on its western side a lake, draining to the 

north , is trapped in a depression. 

The lip of both Upper and Lower Valley is bevelled before the free face 

into ~Iest Valley commences, and it is topped by a major moraine which can be 

traced across the hanging valley and which continues on the highland surface to 

east and v-1est. Below the main moraine on the bevelled lip are several features. 

First, there is a large esker at approximately right angles to the main moraine, 

dipping steeply towards ljJest River Valley . Secondly, there is a deep chute, 

eut by a stream flowing from a cleft in the main moraine; this chute descends 

the north wall of \IJest River Valley, and from i ts bottom an esker can be traced 

along the north side of the valley for approximately two nùles ; it then widens 

into a large raised del ta v.Jhich partially dams the eastern end of West Lake, 

forming t he glacial outwash sands noted previously. The third feature on the lip 

of the hanging valley is a series of small moraines approximately parallel to 

the main moraine bu t down the lip from i t. Other points of interest include the 

presence of a small flat water-lain area south of the main moraine on t he east 

side of the hanging valley, and the division of the main moraine in Lower Valley 

into two or three small arcuate (up-valley) moraines which eventually join and 

continue eas t as a single feature. 

Upper Valley contains High Lake , \-Jhich i s dammed by the main moraine and 
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which overflows through the cleft and down the chute mentioned above. 

North of High Lake a series of fonner lake levels was established and the mean 

level of the better-formed terraces was measured with the aneroid. The most 

prominent terrace is the highest, at 1,633 feet above sea level and 279 feet 

above the present leve1 of High Lake. This wel1-preserved shoreline is eut 

into a bank of drift and there is a wide overflow channel whose highest point 

is 23 fe et ab ove the shoreline, flowing to the north. The ne.xt highest terrace, 

at a height of 1,596 feet above sea level, is similarly preserved and is a 

feature continuous wi th the present col of the hanging valley. Five other 

terraces, at 216, 195, 172, 158 and 131 feet above the present High Lake level, 

were recognized. Terraces lower than the level of the col were traced only 

south of the col, which e.xhibits a gently sloping drift cover. The moraine 

blocking the High Lake is 54 feet high at the lake lip and is the largest 

deposition feature in Upper Valley. Overflow channels were found crossing 

this moraine at higher levels than the top of the present moraine opposite 

High Lake. 

The Lower Valley, though having a common col wi th Upper Valley, is 104 

feet lower at the lip. The valley floor ascends in steps: the first step 

seems to be a small cirque with a headwall of 170 feet. There follow a series 

of minor steps to the col. There is no apparent correlation between these 

steps and the shorelines of Upper Valley, but the valley steps do accord with 

lacustrine flats on the Lower Valley sides. 

The main walls of the hanging valley show conspicuous features related to 

deposits in the valley floor. The west wall has definite moraines with a 

marked slope (gradient 1 in 12 by aneroid measurement) to the north. The 

highest point reached by these moraines was approximately 1,735 feet above sea 

level. All the moraine features are south of the hanging valley col: north 
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of it the west wall has a free face. 

At the southern end of the east wall, at 1,766 and 1,727 feet above sea 

level, are definite, flat, water-lain terraces. The terraces are not ex

tensive, being fonned in a small ernbayment in the wall. Below them are wide 

( 60 feet) kame terraces sloping down into Lower Valley, wi th practically the 

same slope as the moraines on the west wall. The junction of the kame ter

races is occasionally coincident with the flats in Lower Valley, though the 

lower portions of the kame terraces are not well preserved and this coincidence 

Im.lSt not be stressed. 

For the sake of clari ty, a tentative chronological interpretation of the 

hanging valley features may be made at this point. The abundant fresh drift 

and striations prove that the ice completely covered this area in late 

Wisconsin times. However, a stage of downwasting can be envisaged where the 

ice was confined to the main trough of West River Valley and the hanging 

valleys. Possibly at this stage small amounts of melt-water dammed between 

the ice and an embayment in the hillside formed the small shoreline features 

at 1, 766 and 1, 727 feet above sea level on the east wall of the hanging valley. 

Further downwasting exposed the highest points on the valley .floor, and melt

water filled the depression around the highest point, possibly covering it. A 

lowering of the ice to the north of this highest point, which would be probable 

if the ice were completely stagnant and not being fed by vigorous supplies 

from the west, would possibly create an overflow of water from the south to 

north. SUbsequent separation of the ice lobes in the hanging valley would 

allow the trapping of melt""Water, whose deposits fonn the present col. The 

absence of lake shorelines to the north of the col could be explained by 

drainage developing undemeath the completely stagnant ice. Meanwhile the 

south lobe would remain active while ice was being supplied from the west. 



138 

Ablation would cause gradual retreat of both the lobe in the hanging 

valley and the main ice in the trough. Temporarily worsening climatic conditions 

would cause fluctuations in the retreat, these stages being indicated by the 

moraines on the west wall of the hanging valley and the kame terraces on the 

eastern wall. As the retreat continued, a series of lakes would be dammed 

south of the col and against the ever-lawering ice front. Probably this 

downwasting continued until the lobe of ice in the hanging valley completely 

disappeared and the level of ice in the West River Valley fell below the level 

of the hanging valley lip. A later resurgence of the ice in the West River 

Valley which was primarily confined to the main trough, probably reaching a 

maximum height of no greater than 1,400 feet) would have been responsible for 

the main lateral moraine which crosses the mouth of the hanging valley and dams 

the present High Lake. This late ice lobe at this height would account for 

the overlapping fresh drift observed on the lower parts of the summ:i. t surface 

to the east of the hanging valleys. Stagnation and downwasting characterized 

the final stages of this ice. The esker leading dawn into West River Valley 

south of the main moraine, and the small shoreline caused by water dammed 

between the ice and the lateral moraine, give evidence of this. The water dam

med in High Lake eut through the lateral moraine, forming the chute on the 

valley side and the esker under stagnant ice still filling the valley bottom; 

the del ta expansion of this esker 2 miles to the east of hanging valley, and 

the arcuate series of kames across the valley at this point, would indicate 

that the ice lobe had its terminus at the eastern end of West Lake. 

A broad, high ridge termina tes the hanging valley on the west side. The 

highest points on this ridge are two summits at 2,286 feet and 2,296 feet 

directly west of High lake. These summ:i.ts are two of the f ew drift-free 

points on the upland surface. The outcrops are sub-angular and only slightly 
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_Fig . 79 Swmnit of Mount Tricorne shov1ing incipient frost
shattering. Altitude 2,765 feet above sea level. 
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smoothed and rounded. .Any such rounding occtus on their western side. On 

the exposed bedrock and the upland surface as a whole, frost-shattering is 

at a minimum. 

The main lateral moraine observed in the hanging valley can be traced 

across the sauthern end of the ridge, and further to the west parallel to 

West River Valley. It dams a series of lakes against that part of the upland 

surface draining towards West River Valley. One such lake immediately west of 

the ridge is Pear Lake, which has a subsiduary lake named Ear Lake in the· same 

drainage basin. Continuing westwards, the moraine is a dominant feature, 100 

feet high at the point where i t dams Snow Lake in a narrow faul t valley which 

dissects the upland in a north to south direction. The evidence of shorelines 

eut into the drift above the lakes indicates that they have been higher and 

more extensive than at present. In each case the overflow has eut dawn through 

the unconsolidated moraine material and progressively lowered the lake level. 

The moraine has a regional slope from west to east on the sections observed, 

though considerable variations in local slope occur along its length; as, for 

example, across the lips of the hanging valleys. 

To the west of the fault valley the land rises to the highest prominence 

in the area, na.med Mount Tricorne ( 2, 765 feet above sea level). The summit, 

though exhibiting rounded rocks, shows a considerable degree of frost-shattering. 

No polished surfaces, striations or fluting were observed. Erratics were found 

at the summit level. The summit and the last 450 feet leading up to it have 

sorne drift on them, but boulders in the drift are frost-shattered. A talus 

slope of large, frost-shattered blacks exists on the east side of the mountain 

and altogether presents a completely different aspect from the grey expanse of 

drift that blankets the lower slopes on all sides. The 11 trim-linel1 between the 

frost-shattered drift and the unweathered drift below it was estimated at 2,320 
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feet above sea level. Unfortunately, the summit seems to be the highest point 

in the area (certainly as far as the Kaumajet Mountains to the north, and for 

as far as could be seen to the south). Thus, confirmation of this trim line 

in other areas could not be made. 

Immediately south of Mount Tricorne the main lateral moraine dams another 

lake (Ridge Lake) against the mountain side. Continuing westwards, it crosses 

another fault valley and dams yet another lake (Diamond Lake); still further 

westwards i t crosses the outlet of a large lake named 'l'win Lake. Beyond Twin 

Lake the moraine continues as a distinct feature for about 3 miles after which 

it gradually becomes less distinct and grades into the drift caver. The lateral 

moraine was not examined beyond this last point, though it may occur further ta 

the west. In ail, the lateral moraine was examined and shawn ta be an almost 

continuous feature for approximately 12 miles. 

To the north east of Mount Tricorne a distinct moraine, termed the 

11 Inland Moraine", crosses the col of the fault valley between Snow Lake and 

Silver Lake. This moraine ean be traced from the ridge of Mount Tricorne 

across the fault valley and along the crest of the watershed to the east, until 

it curves southwards onto the ridge immediately west of the main hanging valley. 

A similar feature of the same dimensions and state of weathering was traced 

north westwards from Mount Tricorne ta a point immediately south of Island Lake. 

At its western end the moraine again curves southwards into a ridge north of 

Twin Lakes. Definite overflow channels have been eut through the Inland Moraine, 

the first one at 2,093 feet directly north of Ear Lake, the second at 1,924 

feet on the col of Fault Valley, and the third one at 1,872 feet to the south 

of Island Lake. To the south of the Inland Moraine definite lake shoreline 

features were found eut into the drift above those attributed to lakes dammed 

by the lateral moraine. These shoreline features were fragmentary, mainly 
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,Fig. 81 Annotated photograph showing features on the north and south walls of West River 
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oceurring in embayments in the hillside. 

These observations support and extend the interpretation of the features 

in the hanging valley. At the stage in the retreat of the ice, when a vigorous 

ice lobe in West River Valley was still pushing fluctuating tangues into the 

hanging valleys and forming recessional moraines and kame terraces on their 

walls, one could expect a similar overflowing from the trough onto the lower 

parts of the upland surface. Such overflowing lobes would possibly be restric

ted by the higher north to south ridges on the summit surface, and the Inland 

Moraine lying along the watershed can be envisaged as the terminal moraine to 

such ice lobes. Subsequent recession of the ice lobes and release of melt

water would dam lakes between the ice front and the higher watershed, as it did 

in the hanging valleys. Such lakes would probably overflow to the north 

through the lowest points on the watershed, thus cutting the former terminal 

moraine at the cols, and the water would drain under the already postulated 

stagnant ice lobes existing north of the watershed. This under-ice drainage is 

evidenced by the esker to the south of Sil ver Lake, also by the fact t hat at 

sorne time an ice black plugged the natural outlet of Silver Lake to the north 

east, causing it to eut a deep overflow channel to the north west through much 

higher land. That minor fluctuations occurred in the retreat of these l ateral 

ice lobes is suggested by fragmentary recessional moraines on the eastern flank 

of Mount Tricorne, south of the Inland Moraine. 

The size and the continui ty of the mai n lateral moraine parallel to the 

side of West River Valley and t he fact that i t rarely enter s the hanging valleys 

eut into the upland surface, strongly support the contention that the feature 

was fonned by a vigorous ice lobe entirely confined to the West River Valley. 

Observa t i ons from the north and careful examination of air photogr aphs 

show similar features on the south side of West River Valley, particularly in 
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a hanging valley opposite the major hanging valley on the north side of the 

main trough. A lateral moraine can be clearly distinguished damming a series 

of lakes against the hillside. At about the same height as the moraine but 

leading downwards from it, a series of marginal drainage channels can be dis-

tinguished on the eastern wall of this hanging valley. These marginal drainage 

channels lead into a series of chutes completely dissecting the surface of the . 
valley wall to the south of West lake. These latter forms strongly support 

the hypothesis that the final stage of the ice in this area saw a stagnant lobe 

in the bot tom of West River Valley. 

The occurrence of frost-shattered material on the surmnit of Mount Tricorne 

invites the speculation that the top 450 feet of Mount Tricorne formed a 

rnmatak 'Or, at most, was briefly covered during the last major phase of 

Wisconsin glacial activity. An ice surface 2,300 feet above sea level in the 

vicinity of Mount Tricorne would, even assuming the 1:100 surface slope of an 

ice sheet postulated by Dahl, completely cover the other smoothed and striated 

summi ts examined in the Okak Bay and Umiakovik lake areas. However, the 

evidence is not supported elsewhere, and it would not be sound to postulate an 

inter-glacial or even an interstadial period on the isolated evidence available. 

The trim-line that was tentatively postulated is in places obscured by talus 

ma.terial. It can only be clearly distinguished on the eastern side of Mount 

Tricorne. Relatively unweathered drift mixes with the frost-shattered material 

close to the summit. And there is sorne merit to the argument that a relatively 

high drift-free point projecting above the average level of the surrounding 

terrain would be more prone to the destructive action of the elements than the 

gently undulating, drift-covered upland surface. One must conclude that the 

evidence is not sufficient to advance such a hypothesis soundly, and that the 



fig . 82 Panoramic view of set of terraces encircling the northern rim of the lowland basin at the head of Okak Bay. Heights of terraces examined at eastern end of arc are indicated . 
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maxi.mum. thiclmess of ice in the West River area must remain undetermined. 

Mention must be made here of a remarkable set of terraces that encircle 

the northern rim of the lowland basin at the head of Okak Bay. Host un

fortunately, time did not allow a thorough study of these features and only a 

brief examination could be made of the terraces at one end of the arc. However, 

so striking are the forms that the resul ts of careful air photo analysis and 

the brief field examination merit consideration. 

Well-preserved terraces below the level of 300 feet are common on the 

sides of Okak Bay. These bread sandy terraces continue into the basin at the 

head of Okak Bay forming a series of sandy flats through which the major rivers 

eut their channels. To the north of the basin, a very law col separa tes the 

drainage basin of Siugak Brook and that of North River. On the south side of 

this col between the upland to the west and the hills to the north of Okak Bay 

on the east is almost an unbroken flight of horizontal terrace forms. 

Initial observation of the terraces led to the assumption that they were 

marine features similar to those preserved in the Kaumajet Hountain region and 

were due to the marine incursion already postulated to explain features in the 

Umiakovik Lake area. Thus it was expected that aneroid measurements would 

possibly show a relationship between the Okak Bay terraces and ether marine 

features. This certainly occurred at lower levels (one bread sandy flat was 

found at 221 feet above sea level, another at 303 feet above sea level). How

ever, when measurements were taken on the two examples of the terra ces, clearly 

preserved on the eastern face of the upland black, they were found to be at 

heights of 432 and 489 feet above sea level. These were not the highest 

terraces: the highest flight observed in the centre of the arc JJJll.St have•been 

at least 6o feet above the highe~t terrace measured. Further, the material of 

the terraces measured was considerably different from that of the marine 
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terraces already examined. There was a high percentage of :well-rounded 

boulder rnaterial and a considerable amount of sub-angular cobble and pebble 

sizes intermixed wi th the smaller fraction, this differing from the well

sorted sands and gravels found at lower levels. 

Above the terraces on the higher slopes of the col are several distinct 

glacial deposition forms very similar in nature to the lateral moraines examined 

in West River Valley; also, at right angles to the moraines, there are deposition 

features that appear to be eskers. The distribution of the moraines in plain 

view· would tentatively suggest that they had been formed by ice pushing from 

Okak Bay towards Siugak Brook, though this point should not be over-emphasized. 

The stream flowing from the col into Oka.k Bay invariably eut deep gorges through 

the unconsolidated material. The wri ter considers that the explanation of the 

terrace forms over 400 feet must be looked for in terms of ice-dammed water, 

held in a similar manner to that postulated in Sutherland Inlet in the Kaumajet 

Mountains. The difference in material in these terraces would seem to support 

this suggestion. A straightforward solution would be to postulate a large mass 

of downwasting ice completely filling the Okak Bay basin, which trapped water 

against the Siugak col at progressively lower levels during the recession. 

However, the col is law, not being higher than 700 feet, and the postulation 

of a mass of ice, large enough to black the drainage completely in the whole 

of the head of Okak Bay, wi th an edge no higher than 700 feet, is difficul t to 

imagine. Further, one might expect an ice lobe in Okak Bay to have melted 

away before a possibly active ice lobe from Siugak drainage basin had dis

appeared. 

Unfortunately, the data available does not allow fUrther chronological 

interpretation of the forms to be made; though while the solution of this 

problem must necessarily await detailed fiel d investigation, the evidence 

suggests that an explanation of the higher t errace f orms must incorporate 

glacial activity and not an exclusively marine origin. 



CHAPTER 12 

UMIAKOVIARUSEK LA.lŒ AREA 

The final area to be examined was that containing Umiakoviarusek Lake. 

Access was by the eastern end of Ikinet Brook and a tributary stream named 

Umiakoviarusek River. 

Between the base camp at the head of Okak Bay and the mouth of Ikinet 

Brook, a series of well-preserved marine beaches was noted on a small headland. 

These were measured and found to be at 25, 44, 122, 138, 165, 230, and 235 feet 

above sea level. The highest point on the small peninsula was 275 feet above 

sea level. The valley walls further inland were not conducive to the preservation 

of depositional features; thus, higher beaches could not be expected in this 

particular location. However, of the beaches measured, particularly those at 

44, 165, and 230 feet above sea level, a very satisfactory correlation is 

shown at most levels wi. th the series of beaches found in the Kaumajet Mountain 

area and other parts of the Okak Bay area. 

Ikinet Brook enters Okak Bay immediately south of a small island si tuated 

in the centre of the bay. Between the river mouth and the island a tidal flat 

has developed, and it is possible to walk from the south shore to the island at 

law tide. The material of the tidal flat is sandy and similar to that deposi ted 

in the head of Okak Bay. It is derived from the unconsolidated material so 

abundant inland. 

The easterly portion of Ikinet Brook leaves the Umiakovik Trough and 

reaches the sea through a narrow, U-shaped valley, which lies at approxima tel y 

right angles to the head of Okak Bay. The valley wall is breached on the western 

side by an ice diffluence col that leads into the valley from Saputit Lake. On 

the eastern valley wall, immediately north of its junction with Umiakovik 

Trough, a large cirque form is eut, its lip being approximately 250 feet above 
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sea level. Through this valley Ild.net Brook flows wi th a rapid current, incising 

its meanders deeply into the sands that cover the valley floor. The height of 

the sand banks here is between 10 and 25 feet above river level, although 

occasional banks of between 5o and 60 feet above river level are found close 

to the valley wall, indicating that much of the sand has already been eut away 

and removed by the meandering river. The umiakovik Trough follows a general 

west to east direction. At this point, however, it turns slightly southwards 

into a north west to south east direction, becoming aligned with the major 

north west to south east fau1t system, which also influences the adjacent forms 

of Okak Bay and Tasiuyak Bay. Umiakoviarusek River flows from Umiakoviarusek 

Lake dawn this portion of the trough and joins Ild.net Brook where i t turns into 

the outlet valley. Rapids are numerous on the lower sections of bath Ikinet 

Brook and Umiakoviarusek River. A canoe camp was established in Umiakovik 

Trough, on the north side of the river above these rapids sorne 3 miles east of 

the junction of Umiakoviarusek River and Ikinet Brook. From the canoe camp, 

the_upland surface north of Umiakoviarusek River and Umiakovik Trough itself 

were examined. 

From the cano e camp to Umiakoviarusek Lake the south wall of Umiakovik 

Trough has a s teep, cliff-like form. Almost certainly this wall of the valley 

is a faul t-scarp. Immediate.ly west of Umiakoviarusek Lake the adamell~ te group 

outcrops against the anorthosi te group. The contact runs along the f ault-scarp. 

The north side of Umiakovik Trough has an entirely different aspect . The 

valley wall slopes at 45° up from the floor of the trough, to a height of 

approximate!y 1,000 feet. · The tree line is approximately 900 feet above the 

valley bottom. Above the break i n slope the surface grades gent1y upwards to 

the summit level of the highland . 
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Al though the lower, drift-covered slopes of the north wall are conduci ve 

to the formation and preservation of glacial deposition and marine features, 

careful examination of the entire length of the lower wall between Umiakoviarusek 

lake and the canoe camp revealed no such evidence. A similar examination of the 

surface above the break in slope was more rewarding. The minor configuration 

of the surface is strongly controlled by the dominant north west to south east 

structural trend. This has resulted in the etching of a series of ridges of 

varying size and cross-section, aligned approximately parallel to Umiakovik 

Trough. Occasionally embayments, possibly due to cirque action, are eut into 

the trough wall and truncate these ridges. Frequently small lakes are trapped 

between the ridges, and in some cases their outlet stre~ are controlled by 

the strucrure until they find a law· point on a ridge and overflow into ei th er 

Umiakovik Trough or northwards to Okak Bay. 

Fragments of a lateral moraine can be traced along the trough wall 

immediately above the break in slope. The moraine is not a dominant feature, 

but is, nevertheless, a distinct accumulation of morainic material. In some 

places it forms a capping on a structural ridge, i n ot h ers i t is wholly 

composed of deposi tional material. Considerable variations in slope occur 

along its length, this being particularly noticeable in the vicinity of 

Umiakoviarusek Lake, where i n approximately 200 yards t he moraine descends 200 

feet from east to w·est. Its regional slope is from wes t to east, the lowest 

point being 576 feet above the valley floor at its eastern end. The moraine 

cros ses the path of s everal of the outlet streams flowing into Umiakovik Trough 

from lakes on the upland surface. These streams have eut through the uncon

solidated morainic material to bedrock, but in no case have t hey eut into the 

bedrock itself for any appreciable distance. 

The largest embayment in the trough wall is approximatel y 4 miles east of 
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the canoe camp. The lateral moraine crosses its mouth, and a second moraine 

curves into the embayment behind the first. Above the moraines is a series 

of horizontal shorelines from a former lake dammed in the embayment. 

2 miles to the east is Storm Lake. This lake is also in an embayment 

or incipient cirque form, the lip of the feature being formed by a structural 

ridge which is capped wi th fragmentary patches of the lateral moraine. 

Above the lake are shoreline features similar to those found in the embayment 

to the west. At higher lake levels the water overflowed to the east of the 

present outlet, through a very distinct overflow channel which crosses the 

ridge at 1,257 feet above sea level and approximately 1,100 feet above the 

valleybottom at a level coïncident with a well-marked shoreline. 

It is clear that neither the configuration of the bedrock nor the 

lateral moraine could have dammed lakes in these embayments at the level 

indicated by the shorelines. The presence of lateral moraines strongly 

supports the contention that the lakes were dammed by an ice l obe contained 

in Umiakovik Trough. 

The upland surface above the lakes is capped by an adamellite outcrop, 

the broadest and highest part of the ridge being between the canoe camp and 

Okak Bay. Brief examination of' the upland surface showed a much thinner and 

more spasmodic caver of drift than observed on other upland surfaces in the 

Okak Bay area. The exposed bedrock showed many smoothed and rounded forms, 

though no fresh striations were found. Despite the lack of fresh striations, 

the absence of frost-shattering and the r elatively unweathered condition of 

the existing drift indicate that the surface was covered by ice in the last 

glacial maximum and strongly suggest that the recent complete covering of the 

upland surface and the damming of the lakes by a downwasting ice mass trapped 

in the valley were successive stages in the final phase of gl acial activity. 
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A camp was established on a knoll projecting from the north side of 

Umiakovik Trough, immediately north of the eastern end of Umiakoviarusek 

Lake. From this camp e:xamination of Umiakovik Trough was carried out. The 

main source of Umiakoviarusek River is Umiakoviarusek Lake, though there is a 

small tributary which joins the main stream close to Umiakoviarusek Lake and 

has i ts head waters in the highland to the north. The main river meanders, 

braids and wanders from side to side of the trough on its way to the sea. 

Frequently the changes in course are directly due to irregular deposition of 

material on the trough floor. The sout~ wall of the trough is eut into by a 

hanging valley approxi.mately midway between Umiakoviarusek Lake and the canoe 

camp and from its mouth spreads a large raised delta. The river skirts this 

delta to the north, although it still has to eut its way through the fringe 

of the sands, and in doing so is restricted to a gorge with sides of uncon

solidated material 5o to 60 feet high. East of the raised delta the river 

flaws through a braided section, and still further east it is again limited to 

a narrow channel where it cuts through a series of arcuate features that extend 

across the trough from wall to wall. The northern half of these arcuate 

features was closely examined. Though the features are depositional and have 

a plan similar to cross-valley terminal moraines, they grade gently up from the 

valley floor, and are formed of sand and gravel, rather than the larger debris 

and bauld ers usually associa ted wi th morainic d eposi ts. Only two bauld ers were 

observed in the cross-section exposed where the main stream cuts a 20 foot 

cleft through one of the features, though more were noted at its junction with 

the valley wall. This latter material, however, is almost certainly talus 

material that has fallen from above and is not characteristic of the whole 

feature. A consideration of the form and material suggests that they are kame 
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terraces, formed at the snout of an ice lobe, which have later been re

worked by marine agencies. 

Approximately 6 miles to the south east of the knoll is a large lake 

named Tasiu~k Lake. Between Tasiuyak Lake and Umiakoviarusek Lake is a 

series of high sands similar to those observed in the Umiakovik Lake area. 

Observed from the west these sands appear to fill the valley completely, 

blocking the drainage from west to east. This is evidenced by the course of 

the tributary stream of Umiakoviarusek Ri ver, which flows from the highland 

in a north west to south east direction until it reaches the sands, where it 

follows their edge for a short distance before turning back into Umiakovik 

Trough and flowing to the sea via Umiakoviarusek River. These sands also have 

a distinct reverse slope on the inland edge, which rises abruptly 50 to lOO 

feet above the valley level. 

Between the sands and the kame terrace features already mentioned, the 

floor of Umiakovik Trough is swampy, wi th innumerable small lakes and a 

chaotic drainage pattern. Small, irregular hummocks of moraine form the only 

dry patches on the trough floor. It could be described as being typically 

11 dead ice topography1 • 

Probably the most interesting and significant group of features in this 

area was found immediately east of Umiakoviarusek Lake itself. At this point 

there is a series of high (110-125 feet above lake level) sand and gravel 

deposits separating the lake from the main north west to south east trend of 

Umiakovik Trough. The sands have an arcuate eastern edge, readily discernible 

on air photographs. Cut into this eastern edge is a series of terrace•like 

steps from the highest level to valley floor level. Their heights were found 

to b e 173, 215, 222, 251 and 281 feet above sea level . On the eastern edge 

of the deposit the top level of the sands is flat, but to the west it is gently 
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bevelled, the slope leading towards Umiakoviarusek Lake. Close to the 

lake this slope increases markedly, and grades into a raised lake shoreline a 

few feet above lake level. The top of the sands is unlike similar deposits 

observed in the Okak Bay area, in that it is covered with boulders. The 

boulders are rounded or sub-angular, and of many and varied rock types. All 

the rock types observed in the area are represented, along with types of 

granite and quartzite that are not found locally. The boulders are nearly 

all partly buried in the fine sand and gravel surface of the sands. On the top 

of the main bulk of sand and gravel, and raised 32 feet above the boulder nat, 

is an area of raised sands stretching out from the south side of the valley in 

a finger-like projection. On top of these raised sands is a distinct moraine, 

composed of fresh boulder material, which lies arcuate across the edge of the 

sands and stands approxi.mately lOO feet ab ove them at i ts highest point. This 

moraine is a continuation of sorne lateral moraines on the south side of the 

valley considerably ab ove the level of the sands, and approxima tely 500 feet 

above lake level. The terminal moraine starts from this lateral moraine 

level as a lOO foot-high feature, continues down the valley wall towards the 

sand deposits maintaining its size and leads across on top of the sands still 

with the same vertical dimension. It continues further eastwards along the 

south wall of the trough, and a similar terminal moraine l eaving the lateral 

moraine was observed approximately 1t miles east of the sands. This second 

t erminal moraine does not, hawever, descend into the valley as far as the 

f irst, at no time coming below 300 f eet above l ake l evel. It i s i nteresti ng 

to note that, while abundant boulder material occurs in the terminal moraine 

on the sands and further boulder material occurs on t he main body of the sands 

themselves, no such boulders were found on the small strip of rais ed sands 

which surrounds the terminal moraine. 
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Unfortunately, it was impossible to reach the north wall of Umiakovia

rusek Lake. However, observations from the top of the sands at the south east 

end of Umiakoviarusek Lake, and careful examination of air photographs, reveal 

that at least one, and possibly two, lateral moraine features are deposited on 

the valley side, pa.rallel to the lake axis. The similarity of these features, 

and those so well displayed in the Umiakovik Lake area, is remarkable, both 

on the ground and on air photographs. Abney level sights taken from the end 

of the lake indicate a considerable slope in these lateral moraine features 

from south west to north east. 

The presence of what appears to be a terminal moraine superimposed on 

marine sands immediately creates a problem which has direct bearing on the 

chronology of late Wisconsin events in the area. A number of working 

hypotheses may be advanced to explain these features. 

Hypothesis 1: The moraine represents a terminal moraine on the valley 

floor caused by an ice lobe that was contained in Umiakoviarusek Valley. The 

sands are del taie sands formed la ter by a stream flowing dawn Umiakoviarusek 

Valley into a higher sea level; they surround the terminal moraine, leaving 

only the top exposed. 

The fact that there is no evidence of ice action in any part of the Okak 

Bay area after the marine incursion strongly supports this hypothesis. The 

character of the sands and to a great extent the ma.terial cf which they are 

composed are similar to the deltaic material obs erved throughout the area. 

However, if this moraine feature was finnly based on the valley floor, it would 

have a height of 260 feet above valley floor level. This is a considerable 

height, and such a moraine could be considered a major feature. No other 

depositional feature of this size was found in any part of the Okak Bay area. 
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While this in itself would not rule out the explanation, it might be expected 

that such a major feature would be a complete terminal moraine , arcuate across 

the end of Umiakoviarusek Valley. No trace of such a feature can be observed 

on the western side of the valley at the present time. The height of 260 

feet is calculated on the assumption that the valley floor would slope gently 

from Umiakoviarusek Lake to the present level of the tributary river running 

in the centre of the trough, if the sands were not in position. An argument 

might be advanced that a rock barrier exists underneath the present site of 

the sands and that the moraine is not such a major feature, merely that it is 

based on a rock bar. There is, hawever, no evidence of a higher rock base 

observable at the valley side. The valley sands appear to be deposited 

against a normally sloping valley side and not around the sides of a spur. 

Hypothesis 2: The moraine was formed by an ice lobe overriding deltaic 

sands after isostatic uplift had exposed the del ta form. 

The moraine definitely seems to be on top of the sands. The lateral 

moraine i s approximately l OO feet high, the t erminal moraine at the point 

where it leaves the lateral moraine and continues dawn the bedrock of the 

valley wallis approximately lOO feet high and the feature on top of the 

sands i s 100 feet high. It could be argued that a movement of one ice lobe 

would push up approximately the same amount of material in most positions 

around its snout. Further, the abundance of boulder material on top of the 

delta sands could represent ablation moraine deposited from the ice lobe which 

caused the push moraine. 

However, the area of raised sands seems to coincide exactlywith the base 

of the t erminal moraine; i f these sands were deposited before the advent of the 

moraine , i t would be a r emar kable coïncidence i f neither similar sands nor 

moraine were found elsewhere. They seem rather to be post-moraine and have 
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been deposited around its base. Further, when postulating such very recent 

glacial activity, it must be remernbered that no evidence for ice action after 

the marine incursion has been found in any part of the Okak Bay area, and 

the material in the moraine is not appreciably fresher than similar material 

found in features attributable to ice activitybefore the marine incursion 

examined elsewhere in the field work area. 

Hypothesis 3: The follawing chronology is advanced: (a) Downwasting 

and retreat of the late Wisconsin ice mass until the main valleys are ice-free. 

(b) Marine incursion wi th a maximum height of 290 feet above sea level wi th 

coïncident deposition of delta sands. (c) Possible slight isostatic recovery: 

this may have occurred at this stage though it is not entirely necessary in 

the hypothesis. (d) Re-advance and formation of the moraine, this being 

evidenced by the moraine and the spread of boulders over the former delta 

sands. This would also account for the overdeepening of the valley behind the 

sands and the present position and depth of Umiakoviarusek Lake. (e) A 

continuation of the rise of sea level and deposition of the raised sands. 

This stage would see the reworld.ng of parts of the moraine, the deposition of 

sands free of boulders and the partial covering of the boulders on top of the 

former delta sands with fresh sand and gravel material. (f) Continued 

isostatic uplift, giving a negative change in base level and the formation of 

beaches eut into the former delta. 

While this last hypothesis accounts for the features as they are observed, 

it would require testing before it could be considered valid. Proof W'ould 

rest with cross-sections dug through the moraine and sands. Certainly the 

postulation of ice advance between period of marine incursion has to be 

stratigraphically proved before the hypothesis could be acceptable. 

Hypothesis 4: The original sands are not deltaic as has been assumed, 
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but represent kame material deposited at the front of a late Wisconsin ice 

lobe that· filled Umiakoviarusek Valley. The push moraine was caused by a 

late stage re-advance of the same ice lobe which overrode the kame material, 

probably incorporating sorne of the kame material in the moraine form. These 

events were followed by the marine incursion v1hi ch covered the sands to the 

base of the moraine, reworking the surface, depositing fine material around 

the moraine in the form of the raised sands and spreading it over the surface 

of the kame material, half burying the reworked bauld ers. Isostatic uplift 

followed, lowering the sea level and cutting the series of beaches into the 

eastern side of the unconsolidated deposits. This hypothesis requires proof 

that the original material was of kame origin. This in turn would require 

statigraphic evidence from the sands, and a careful geo-chemical and possibly 

palaeontological analysis of the stratigraphy. 

A consideration of the available evidence, particularly the inter

pretation of the various types of material observed in the different features, 

do es seem to favour the two latter hypotheses, and while final proof must 

awai t careful and detailed investigation, the simplici ty of the f inal hypo

thesis seems to favour its acceptance. 

Certainly the Umiakoviarusek Lake area has seen the ice lobe activity 

recognized elsewhere in the Okak Bay a:œa. As s een elsewhere, downwasting 

and recession of an active ice front have bath played a part in the final dis

appearance of the ice. Finally, the succession of marine beaches eut into the 

deposits of unconsolidated material in the area gives strong evidence that 

isostatic uplift raised the area after a marine incursion. The series of sand 

deposits on the valley floor can be explai ned by the f ormati on of deltas at 

the mouth of an earlier Umiakoviarusek River flowing i nto pr ogressively lower 
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sea levels. The numerous rapids and steep gradient in the lower sections of 

Umiakovik River and Ikinet Brook suggest that recent isostatic recovery has 

taken place and is probably still continuing. 



CHAPI'ER 13 

CONCLUSIONS 

Extent of Wisconsin Glaciation 

Elements of the upland surface were examined in all parts of the Okak 

Bay area. These areas stretched from longitude 62°201 W. to 63°0.5' vv. and 

were at elevations between 1,.500 feet and 2,800 feet. The abundant evidence on 

all the surfaces examined of striae, fluting, unweathered drift, smoothed and 

rounded outcrops of bedrock indicates that the area has been completely 

inundated by ice. 

The highest point in the area (Mount Tricorne, 2,76.5 feet above sea 

level), while showing a certain degree of frost-shattering and an absence of 

freshly striated or polished bedrock, does exhibit smooth and rounded bedrock 

forms, a definite if fragmentary drift cover and several unmistakable rounded, 

perched rocks and erratics, all giving firm evidence of the passage of ice 

over the summit. 

The freshness of the drift material deposited on the summit surfaces, 

the presence of clearly eut striae, which are not enduring geomorphic 

features, and the sharply preserved forms of many of the depositional features 

prompt the conclusion that the latest glacial inundation occurreà in post

Sangamon times. 

Unlike the Kaumajet Mountains, the Okak Bay area does not present a 

morphological barrier to the passage of ice. It would not require an ex

ceedingly vigorous flow of ice to cover its relatively low surface. Neverthe

less, ice has flawed over the highest point of the area in comparatively 

recent times, and a minimum thickness of 700 to 800 feet above the general 

upland level would be necessary to achieve such flow. 

In terms of absolute height, one must think of the minimum Wisconsin 

maximum at 3,000 feet above sea level, while realizing the possibility of 
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substantially thicker ice masses during the Wisconsin in the Okak Bay area. 

Direction of Ice MOvement in the Okak Bay Area. 

The main movement of ice through and over the Okak Bay area was from 

a westerly direction. This is clearly evidenced by the direction of striae 

and associated chatter marks, roches moutonnées and innumerable, lesser, 

rounded bedrock forms on the upper surfaces. The evidence of erratics in 

most parts of the area is not at all distinct. Indicator erratics are few·, 

as outcrops of most of the major rock types occur throughout the area. 

However, on the upland surface to the north east of Umiakoviarusek River, the 

numerous erratics of the anorthosite group occur on the outcrops of adamellite, 

while careful search revealed no trace of adamellite erratics on either the 

anorthosite or gneissic series immediately west of the contact. This is 

particularly significant, as no outcrops of anorthosite were noted to the east 

of this pa.rticular occurrence of adamellite. 

The pattern of drumlins and drumlinoids observed by Douglas and Drummond 

(1955) during air photo interpretation of this area supports the hypothesis 

of an ice mass flowing in a west to east direction. An examination of the 

Nain-Nutak topographie map (scale 1:506880) shows that the watershed between 

Okak Bay and the George River drainage system (approximately 45 miles west of 

Okak Bay) varies in height between 2,000 and 3,000 feet and forms no significant 

barrier to ice fl~r from further inland. 

Undoubtedly the lower levels of the westward-f lowing ice were influenced 

by the topography, particularly by the major west to east pre-glacial valleys. 

The overdeepening of these troughs and the creation of hanging valleys in

dicate that ice flow must have been concentrated in them during the glacial 

period. Certainly ice lobes were channelled in the troughs during the slow, 

fluctuating withdrawal of the final ice in the area. Less influence on ice 

flow direction were exerted by the irregularities in the upland surface. On 
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all the higher points of the surface, the indications of flow show it to have 

been from a west or south west direction. The consistency of these indications 

suggests that the ice maximum did not just cover the surface, but was of 

sufficient depth to override completely the irregularities in the upland 

surface. This probably indicates that the maximum height of the ice was 

above the minimurn Wisconsin maximum of 3,000 feet above sea level, for which 

there is evidence in the area. 

~fhile the evidence from this area strongly supports the contention that 

ice originated in the west, the Okak Bay area itself cannat offer evidence of 

the centre of ice flow. This writer does not consider Wheelerts (1935) 

postulation of a centre of accumulation at latitude 57° N., longitude 70° W., 

based on his mnn observations in the Okak Bay area and those of Odell (1933) 

on the coast further north, to be a sound approach to the problem. Rather, 

it must await careful geomorphological study of the central and intermediate 

areas. 

Recognition of Separate Phases of Major Glacial Activity 

All evidence in the Okak Bay area points to a complete inundation in 

comparatively recent (post-Sangamon) times . No stratagraphic evidence was 

found that allowed the writer to show that interglacial conditions existed 

before the deposition of the present drift. Thus, remarks concerning separate 

phases of glacial activity must be confined to the possible recognition of an 

interstadial in the area. 

1\10 groups of evidence may be considered i n this respect. The first is 

the weathering evidence that occurs on Mount Tricorne , the second the ice 

lobe activity confined to the main troughs. 

The evidence of weathering on Mount Tricorne was discussed in the text 

and the conclusion was reached that the last glacial action overrode 
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the summit and that frost-shattering is attributable to lengthy exposure of the 

summi t, due to slow downwasting, and a possible candi tian of equilibriurn wi th 

flow temporarily equalling ablation, but that the evidence does not warrant 

the postulation of a complete recession followed by an advance up to a slightly 

lower level than the summit. It is really unfortunate that points of the same 

height or higher do not occur in the same area to allow confirmation of this 

conclusion. 

In the West River area i t was postulated that the advance of the final ice 

lobe to fill West Valley was an event that occurred after ice had previously 

receded from the valley. As the depositional features observable on the valley 

floor are necessarily those of the final ice filling, evidence to separate the 

lobe in time from previous deposition must come from its highest contact with 

former material. The critical point is the difference of the dominant lateral 

moraine along the north side of West Valley from the higher features, and of 

the 11 newerll drift that overlaps the edges of the valley on the upland surface 

from the 11 older11 drift in the area. 

The lateral moraine is certainly a clearly defined feature. It is 

larger, sharper and better preserved than other higher moraine forms. The 

11 newer11 drift is characterized by a greater percentage of fines in its com

position and by numerous lov1 morainic ridges. It certainly has a different 

surface appearance from that of the drift immediately to the north. There is, 

however, no apparent difference in the disintegration or weathering between 

either the morainic features or the two types of drift. Frost-shattering is 

practically absent from all the deposits. Approximately the same caver of 

lichen and moss grows on bath varieties. Breakdo-vm of the surface material 

and formation of distinguishable A and B horizons are negligible in either 

material. Periglacial forms occur equally rarely in both areas. In short, 
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while it is undisputed that a fresh resurgence of ice produced the features, 

it is thought that the time interval between their deposition cannat be termed 

an interstadial, and that while ice possibly withdrew from the main valleys, 

the withdrawal represented the local fluctuation in the ice front over several 

miles rather than a major recession in response to prolonged climatic 

amelioration. The fluctuations concerned represent stages in the final with

drawal of ice from the area. 

Cirgue Glaciation 

Unlike the Kaumajet Hountain area, widespread dissection of the upland 

surface by cirque glaciation has not taken place. Nevertheless, more or less 

developed embayments, probably resulting from cirque erosion, were noted in the 

Okak Bay vicini ty. 

Cirque erosion has certainly caused the small hollow in the southern end 

of Lawer Valley in the main hanging valley of the Hest River area. A large 

cirque form has been eut into the eastern wall of Ikinet Brook outlet valley. 

The series of embayments noted high on the eastern wall of Umiakovik Trough is 

most probably due to cirque erosion, as is the pronounced hollow in the valley 

wall above the eastern end of Umiakoviarusek Lake. 

This, hot.rever, does not represent major cirque activity. The lips of 

these ci rque f onns vary in height between 250 feet and 1,000 f eet above sea 

level, and the various examples face to the south, west and north respectively. 

Neither evidence of late stage cirque activity was found, nor were moraines 

that could possibly have r esulted from cirque glaciers. 

The apparently few examples of cirque glacier activity in the Okak Bay 

area should not be over-emphasized . The magnifi cent cirques on the northern 

side of the Kaumajet Mountains owe much of their initial development and deep 

sculpturing to their exposed mountainous position, as do the cirque forms in 
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the Kiglapai t Mountains some So miles to the south east. The relatively low 

upland surfaces in the Okak Bay area would definitely not present such 

favourable accumulation areas to initial cirque glaciation, with the result 

that there are correspondingly fewer well-developed and distinct cirque forms. 

Late Wisconsin Conditions 

The evidence in the Okak Bay area supports the concept that the climatic 

amelioration that affected the last major ice sheet to inundate the summits 

completely had three distinguishable phases. The first was an exceedingly slow 

change in conditions, which saw a continued, vigorous outflow of ice from the 

centre of accumulation, though the overall size of the ice sheet started slowly 

to diminish both vertically and horizontally. The second consisted of an 

increased rate of warming, and a possible increase of cyclonic activity, which 

caused a delicate balance betw·een outflow and ablation in the marginal areas, 

resulting in the fluctuating retreat of an active ice front. The third in

volved an ever increasing warming, causing complete stagnation of the ice, mass 

dowmrasting in si tu and eventual disappearance of the ice sheet. 

In the Okak Bay area the following phenomena can be related to the various 

phases. 

Phase l. The summit of Mount Tricorne is gradually expos ed, whiJ.e the 

ice margin remains to the east of the area. 

Phase 2 . The average position of the active ice margin moves across the 

area from east to west in r esponse to the increased ablation. Digitation and 

fluctuation of the ice margin produces ice l obes in eastern Umiakovik Trough 

and in the lower part of North River Valley. Helt-water is ponded against 

valley walls and causes the raised lake shorelines. Further retreat and 

fluctuation of the i ce f ront, with the main ice mass mainly located on the up

land zone, are responsible for the ice lobes in Umiakovik Lake and Umiakovik 
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Valley, West River Valley and hanging valleys and in Umiakoviarusek 

Valley, and for the minor fluctuations v7ithin these lobes themselves, such as 

those causing the lateral moraines in Umiakovik Valley and on North Knoll, and 

those recorded by the lateral moraines on the side of the hanging valley. The 

end of Phase 2 sees a final re-advance which is particularly well shown by the 

late ice lobe confined in West River Valley and the retreat of the snout of 

this lobe to a point approximately over the present position of West lake. 

Phase 3. This is one of stagnation. Ice lobes melt in situ, as does the 

much reduced ice sheet. Abundant melt-water is released, producing the complex 

of marginal drainage channels, chutes, eskers and kames demonstrated in West 

River Valley. Final melting of the ice releases the en-glacial moraine, causing 

the conspicuous dead-ice topography that characterizes t he valley floors. 

Follawing the final emergence of land from the Wisconsin ice masses, a 

positive change in base level due to a marine transgression occurred. The 

water action r~Norked and subdued many of the l awer glacial deposition features 

and deposited sand on the surface of others. Rivers pouring into the higher 

sea levels produced the accumulations of deltaic material so well shawn in the 

Umiakovik Trough. 

1Yentually the land started to r egain its isostatic equilibrium with a 

progressively negative change in base level, causing a reworking and re

deposition of the fresh laid deltaic material, the cutting of marine shore

lines in favourable locations and the formation of deltas by rivers trans

porting the unconsolidated material to a progressively lowering sea level. 

Distinct marine features were found at 214, 279, 244 feet in the Umiakovik Lake 

area, 25 , 44, 122, 138, 165, 230, and 235 feet on the south side of Okak Bay 

and 175, 215 , 222 , 251 , 281, and 313 feet above sea 1evel in Umiakoviarusek 

Lake area. These may be compared with the 15 , 32, 44, 78, 92, 131, 165 , 177, 
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225, 340 foot sequence observed in the Kaumajet Mount ain area. This 

isostatic recovery seems to be continuing in the present day, as is evidenced 

by the rapids and gorges found on the lower sections of all the major rivers 

which enter Okak Bay. The recovery can best be explained as the vigorous 

readjustment to a comparatively recent negative change in base level. 



Area Conclusions 

SECTION 4 - GENERAL CONCLUSIONS 

CHAPI'ER 14 

Considering the Kaumajet Mountain and Okak Bay areas together, one may 

conclude that during the maximum of the Wisconsin glaciation, the highest 

summits of the area were completely submerged beneath the continental ice 

mass. The final movement of this continental ice in the area was from the 

west, the actual direction of flow· across the fieldwork area being from west

south west to east north east. The basal ice flow of this main movement was, 

however, strongly influenced by the topography of the area, particularly in 

those places of high relief. 

The above conclusion implies an ice mass with a minimum thickness of 

5,000 feet on the coast at a longitude of 62°00t W. and this estimate can be 

regarded as the minimum thickness of maximum glaciation. 

With regard to the depositional evidence in the area, the conclusion is 

reached that it is related to the late Wisconsin glacial maximum period. The 

depositional evidence, though particularly abundant in the Okak Bay area, does 

not allow the sound postulation of an interglacial or major interstadial between 

glacial maximum in the Wisconsin and later stages of Wisconsin ice activity. 

In the passage from maximum Wisconsin inundation to final dissolution of the 

ice in the area, three phases can be recognized. The first of these was a 

prolonged period when marginal ablation occurred, but was in equilibrium or 

slightly in excess of central outflow. This resulted in the gradual lowering 

of the ice surface in the area and presumably the initial retreat of the outer 

fringes of the ice margin. 

The second phase saw a relatively rapid withdrawal of an active ice margin 

across the area from east to west, the margin occasionally digitating and 

fluctuating in response to climatic variation. While no evidence was found to 
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establish a major interstadial in the fieldwork area, it is possible that 

major ice lobes, originating in the fieldwork area during this phase, extended 

to the already deglaciated region to the east, allowing interstadials to be 

recognized in that area. 

The final phase of ice dissolution saw the starvation of the central zone 

of accumulation, with subsequent stagnation of existing ice masses, and a very 

rapid downwasting in situ resul ting in the total disappearance of the ice. 

With regard to the final centres of major ice activity, the area did not 

form the nucleus of significant late-stage Wisconsin ice activity. Local 

glaciation was limited to the cirques and cirque valleys, their lobes only 

occasionally reaching as far as the main troughs. The main cirque glaciation 

occurred during the waxing and waning phases of the continental ice sheet, though 

minor cirque glaciation has occurred in comparatively recent historical time, 

refreshing the sculptured forrns and striations. 

The final removal of ice was followed almost immediately by a marine in

cursion. This definitely affected those parts of the landscape beneath the 

waters, and reworked many of the glacial landforms in the present valley 

bottoms. Subsequent isostatic uplift has raised the area a minimum of 35o feet 

above the present SPÂ level . This isostatic recovery is incomPlete and is pro

ceeding vigorously at the present time. 

The Regional Significance of the Area Conclusions 

1. Regarding the overall glaciation of Labrador-Ungava, the evidence clearly 

refutes the early work of Bell (1882-84), Daly (1902), and Coleman (1921) who 

suggested that the higher parts of the eastern edge of north east America had 

not been covered by continental ice. Further, it tends to support the later 

work of Ives (1957-58), Wheeler (1958), and Douglas and Drummond (1953), who, 

in opposition to Flint (1943, 47, 52 and 57), contend that the final stage of 
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continental glaciation saw the downwasting of a stagnant ice ma.ss whose 

centre was in central Labrador-Ungava, rather than the retreat of an active 

ice front to a series of icecaps on the coastal mountains. 

2. With relation to the dissolution phase of the last continental ice mass, 

it is not thought that the whole removal of ice from its maximum to its final 

disappearance can be completely explained by the hypothesis of starvation, 

stagnation, and downwasting. It is suggested tha t the ice ma.ss was already 

considerably reduced from its maximum extent before stagnation and rapid down

wasting occurred, and that this earlier stage of reduction saw the retreat of 

an active ice margin, which in places digitated into topographically controlled, 

fluctuating ice lobes whose extent can be clearly traced in the depositional 

evidence. It is further advanced that this early phase of retrœt savt bath 

the exposure of the higher coastal mountains as nunataks, and also the maximum 

development of an exposed, ice-free continental shelf to the east of the 

present coastline. 

). Two hypotheses may be consider ed concerning the relationship of the events 

recognized in the fieldwork area to the Torngat and Koroksoak post-sangamon 

glaciations suggested by Ives (1958)b for north eastern Labrador. The first 

hypothesis suggests that the maximum inundation of the area is related to the 

Torngat glaciation. The interglacial phase postulated for the northern area 

would thus be represented in the fieldwork area by recession that gradually 

uncovered the summits. The subsequent Koroksoak period would see a reactivation 

of the ice mass which possibly grew and gently overlapped the lower summits, 

though perhaps leaving the higher summits exposed. The final recession of ice 

would then be coïncid ent with the dawnwasting postulated f or the Koroksoak, 

with the possible exception that the area here discussed saw a phase in its 

overall retreat with a fluctuating ice margin. 
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This hypothesis has sorne points to cormnend it. If it is assumed that 

Ivest 11 Torngat11 and 11 Koroksoak11 glaciations occur wi thin the relatively 

recent 11 classical Wisconsin11 period, th en the sta te of the surface material 

on the Kaumajet could be interpreted as follows. First, one could follow 

Tansley (1949), Dahl (1955), and Ives (l958)a, who suggest that mature 

mountain-top detritus takes a long time to form and the mature detritus on the 

Kalli~jet indicates that the summits have been exposed at least since early 

classical Wisconsin (Torngat) time. Secondly, the unweathered state of the 

granite gneiss erratics makes it unlikely that they were deposited before 

early Wisconsin times, and Urus rrrust have been deposi ted since the Sangamon 

interglacial. 

However, Ives (l958)b advances strong evidence for an interglacial betw·een 

his suggested Torngat and Koroksoak glaciations, an interglacial that saw "the 

disappearance of continental ice from most if not the whole of Labrador-Ungava". 

In the face of such evidence this writer feels it unrealistic to postulate 

that the field area, situated as it was on the margin of a continental ice 

sheet, would be inundated with ice during such an interglacial. 

The abundant evidence of inundation of the area by continental ice and, 

apart from the mountain-top detritus, the absence of depositional or topo

graphie evidence that could be related to an interglacial stage after such 

inundation, tend to support a second hypothesis proposing that the glacial 

phases recognized in the area are essentially those of the final stage of major 

inundation in Labrador-ungava corresponding perhaps to Ives' Koroksoak period. 

It could be suggested that at the maxirrrum of this glaciation the ice in the area 

completely overrode the summits, removing detrital material, and had a suf

ficiently vigorous flow to transport the numerous erratics vertically upwards 
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through many hundreds of feet. There then possibly followed a period of 

equilibrium, or of slight overall lm1ering of the ice surface, which might 

be correlated with the 11 kame terrace-lateral moraine stage11 advanced by 

Ives. The final dissolu ti on would see ever increasing mel ting, resul ting 

initially perhaps in the withdrawal of an active ice front and finally in the 

starvation and stagnation of the whole ice-mass. 

With this hypothesis, the problem of mountain-top detritus as an in

dicator of nunataks in the north east Labrador area immediately presents 

itself. Considerable care, however, must be used when applying this concept 

to non-gneissic areas away from the type locality. 

There is evidence accumulating from a detailed study of the drift sheets 

of central north America to indicate that the post-sangamon glacial period 

may be considerably longer than previously thought. The work of Dreimanis 

(1959) suggests that the Sangamon interglacial terminated approximately 

80,000 years before present, whereas earlier thought placed the beginning of 

the Classical Wisconsin glacial at only 25,000 years before present. Great 

caution must be used in seeking parallels between central north American 

stratigraphy and that of Labrador. Nevertheless, if the Sangamon ended at this 

very early date, the possibility can be envisaged that the glacial periods of 

Torngat and Koroksoak advanced by Ives (1958)b, both occurred after the end of 

the Sangamon interglacial. It also follows that the Koroksoak alone could have 

been substantially longer than the total suggested duration of a classical 

Wisconsin. Its length could certainly have been gr eater than that conceived 

to fit into the pattern of the classical Wisconsin, where the Koroksoak glaci

ation, and possibly the Torngat also, ifere thought to occur wi thin the last 

25,000 years . 
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In short, thA possibility of a lengthy Koroksoak glaciation must be 

seriously considered. 

The relative breakdown of gneissic erratics and the volcanic complex of 

the Kaumajet Mountains can also be considered. The volcanic complex was in 

pl ac es highl y fragmen ted into mountain-top detritus. On no occasion was any 

sign of f rost action observed on any of the numerous gneissic erratics. This 

cannat be stressed too strongly: if it is assQ~ed that the erratics were 

positioned not later than the time when the SlliTh~t surfaces were swept by ice, 

and from the abundance of erratics it is perhaps possible to suggest that the 

same agencyboth deposited the erratics and swept the mountain tops of pre-

glacial debris, then volcanic bedrock and gneissic boulders would have been ex

posed to the same weathering conditions since the withdrawal of the ice. The 

subsequent breakdown of the two might indicate that the volcanic bedrock was more 

susceptible to such action than the gneissic boulders. Even if one postulates that 

the bedrock was more vulnerable because of i ts configuration, it would be dif

dicult to ascribe the complete contrast in weathering to this alone. In fact 

the evidence could suggest that the volcanic rocks, in particular the volcanic 

breccias that occur on many parts of the Kaumaj et Mountain summit surface, are 

lithologically more susceptible to frost-shattering than is granite gneiss. 

\.vhile suggesting that the Koroksoak period might possible be of sorne con

siderabl e duration one must not forget the presence of well-preserved striae 

observed on the summit surface of the Kaumajet Mountains. Str iae are not usually 

enduring geomorphic features. While i t is thought possible that such striae 

could have been preserved since the Koroksoak glaciation, it is not as probable 

that they would have endured through an interglacial f rom the f ormer Torngat 

glaciation . A considerable amount of the mountain-top detritus occurs in situ 
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bel~1 the position of the striae, indicating perhaps that if the striae were of 

Koroksoak age, the breakdown of the volcanic series to mountain-top detritus 

would have to have occurred since that time. 

The riTi ter feels that at this time the limited evidence can best be 

explained by following Odell (1933) and Tanner (1944) in the conclusion that 

there has been time since the dissolution of the Koroksoak glaciation in the 

Kaumajet Hountain area for the volcanic series to break dot-vn under frost action 

and form a considerable quantity of mountain-top detritus, and that the presence 

of mountain-top detritus on the Kaumajet Mountains does not necessarily in

dicate nunatak conditions during the Koroksoak period, nor does it completely 

invalidate the tentative relation of the final Kaumajet glaciation to that 

same period. 

Just how much lithological differences affect this breakdown cannat be 

determined. In illustration one can cite the adjacent Kiglapait Mountains 

which rise to 3,150 feet sorne sixty miles to the south of the Kaumajet group. 

These are basically composed of anorthosite and appear to carry no detrital 

mantle at all. (Morse, personal communication). Certainly they are as 

exposed to the weathering as are the Kaumajet group. Possibly their lithology 

inhibits frost-shattering. In conclusion it is thought that the concept of 

mountain-top detritus as an indicator of nunatak areas can be applied soundly 

only in areas where at sorne point topographie evidence gives suitable in

dication of the e ffect of lithology on bedrock disintegration. 

4. The theoretical concept of Dahl (1946 and 1947), based on the measure

ment of the marginal slopes of present and past ice sheets, suggesting that 

the maximum slope of an ice sheet bordering a deep ocean would be 1:100 must be 

examined in the light of the evidence indicating that a continental ice sheet 
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covered the summits of the Kaumajet Mountains to a height of 5,000 feet 

(1,660 metres approximately). 

Consideration should first be given to the height of the ice over the 

Kaumajet Mountains. The evidence of erratics detailed in the text clearly 

de>..monstrates a vigo rous flow over the Kaumaj et group. To achieve this flow, 

the ice mass relies on two factors: first, a sufficient thickness of ice over a 

mountain mass to make the topographie barrier insignificant, and secondly, a 

surface gradient over the obstruction sufficient to achieve the flow of basal 

ice up the reverse slope presented by the barrier. The postulated height of ice 

surface of 1,660 metres allows a thickness of 440 metres (approximately l/5th of 

the total thickness) over the highest part of the summit level (Brave Mountain 

1,220 metres). This certainly does not relegate the mountain barrier to an in

significant basal irregularity. 

If Dahlts hypothesis is to be accepted, one cannat expect a greater gradient 

over the mountain mass than 1:100. This is not a steep gradient. If is dif

ficult to envisage an ice mass with sueR a surface gradient inducing a basal 

flow sufficient to place erratics on the mountain summits without a considerable 

thickness of ice covering thes e summi ts. 

On this basis it is suggested that the figure of 1,660 metres for the 

height of the ice flowing over the Kaumajet Mountains must not be regarded as 

a maximum but as the minimum necessary for an ice mass to achieve such flow. 

Accepting this figure, and assuming Dahlts gradient of 1:100 to be correct, 

the outer margin of the ice mass can be estimated at a minimum distance of 150 

to 170 kilometers to the east of the present coastline. The essential problem 

is whether such an extension of the ice sheet was possible during the Wisconsin 

period. 

Examination of Canadian Hydrographie chart (first edition), Nain to Saglek 
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Bay, which is a reproduction of the U.S.N.H.O. chart 5845 published in 1955, 

clear~y indicates that a broad continental shelf fringes that part of the 

northern Labrador coast. 'Eastward of the Kaumajet Mountains the shelf extends 

for lOO to 120 kilometers before dropping off steeply into deep water. The 

present depth at the lip of the continental shelf is approximately 140 to 150 

fathoms. 

The concept of ice spreading over the continental shelf receives support 

from the geological evidence. Till has been found on Georgels Bank between 

Cape Cod and Nova Scotia (Shephard 1934). Cooke (1930) noted a big submerged 

moraine stretching from the Strai t of Belle Isle to the junction of the Anticosti 

and Newfoundland channels. Tanner (1944) suggests that a row of banks which 

extend along the greater part of the Labrador coast probably represent a terminal 

moraine of the Wisconsin ice, and banks that could be interpreted as moraines 

occur on the lip of the continental shelf at 58°201 w., 56°30' N., 59°201 W. 

and 57°201 N., in the vicinity of the fieldwork area. 

Clearly the Pleistocene sea level bas direct relationship to the question 

of shelf ice. The exact position of the glacial shoreline is nowhere known, 

although the interaction of many complex factors, including a glacio-eustatic 

fall of ocean level, isostasy, epeirogenetic uplift and tectonic movements 

resul ted in a negative change in base level during the glacial maximum. The 

amounts of this change have been estimated:- Ramsey (1931) calculated a fall in 

sea level of 275 metres, which the isostatic rise of the sea floor reduced to 

183 metres. Farrington (1945) gives figures of the same arder. Antevs (1928) 

gives an approximation of 93 metres for the Wisconsin period, though Daly (1934) 

would reduce this to 75 metres. In the absence of absolute data, an average of 

lOO metres would seem to be a reasonable approximation for the relative fall in 
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sea level. Such a fall wauld create a coastal strip of about 15 to 20 kilo

meters in width in the vicinity of the field\-JOrk area, and would lower the sea 

depth at the lip of the continental shelf to approximately 200 metres (600 feet). 

While i t is recognized that the factors affecting the extent of shelf ice 

are complex, it is contended that the conditions outlined above would allow the 

accumulation of shelf ice off the labrador coast. The ice would probably be 

grounded as far as the 200 metre (6oO feet) depth at the edge of the continental 

shelf. A parallel can be found in the grounded portion of the Ross Barrier, where, 

if the ice were removed, the ground would be covered with 265 metres (BOO feet) 

of water. However, the shelf ice on the continental shelf is not sufficient to 

contain the ice mass with a surface slope of 1:100. Either the fraction has to 

be revised, or a floating ice shelf extending from the grounded continental 

she1f ice has to be envisaged. The latter is not at all improbable. A floating 

ice shelf extends 15 kilometers from the grounded portion of the Ross Barrier. 

The Shackleton Ice Shelf floats for approximately 16o kilometers. A floating 

shelf of 40 to 50 kilomet ers wide would complete the requirements f or Dahl•s 

hypothesis. The postulation of an ice cliff would reduce the required width of 

the floating ice still further. Therefore Dahl•s figure is tenable , despite the 

apparent anomal y of a high ice mass at the coast. 

It was, hovTever, stressed that the 1,660 metre thickness of ice at the 

Kawnajet Mountains was probably a nri.ninn.un figure. A r elatively small increase in 

vertical thickness over the mountains would necessitate a considerable extension 

of the floating i ce, and further extension of the floating ice would increase the 

effect of the el ements that l ead to i ts destruction. Thus, al though the present 

state of knowledge of continental ice fl ow rœ.kes the postulation of an increase 

i n i ce thickness over t~e Kaumaj et Mountains entirely s peculati v e , Dahl•s f i gure 
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should be treated with caution. Heanwhile, to suggest the possibility of shelf 

ice along this part of the Labrador coast allows the reconciliation of the 

evidence of ice-covered coastal mountains, and the proposal of a relatively 

gentle marginal slope for continental ice sheets. 

5. The understanding of the sequence and extent of the Pleistocene glacial 

inundations, particularly the recognition of the ice-free areas, has been enriched 

by many contributions from the fields of botany and zoology. The formulation by 

Scandinavian authors (Blytt 1881) of the classical 11 nunatak hypothesis11 and its 

later introduction to north America by Fernald (1925) has influenced several 

geologists and geomorphologists in their discussion of the extent of the 

Pleistocene Ice Sheets. Briefly, the hypothesis suggests that the discordance 

of present-day flora in remote areas vJi th that of surrounding areas can be 

explained by certain plants having lived through the last glacial stage on 

nunataks that projected through the thinner ice margins. This view has been 

modified and amended by later authors. Abbe (1938), and Dahl (1955) suggest 

that possibly law-lying ice-free coastal areas, as well as mountain top nunataks, 

could form refuges for such plants, which v10uld have migrated to their present 

areas during the period of post-glacial climatic amelioration. Rousseau (1953) 

advances the concept that 11 even if the limited areas to which these plants are 

confined were actually nunataks, the plants could just as easily have migrated 

there after the glacierts recession. 11 

The evidence indicating that the Kaumajet Hountain area I•JaS completeJ.y 

inundated during the last glacial phase clearly has a bearing on these hypotheses. 

At the glacial maximum, the area would not provide suitable conditions for plant 

refuges. At the same time, shelf ice could be expected on the continental shelf 

to the eas t of the area, which would not allow pl ants an ice-free coastal strip 
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for immediate migration. 

However, if tentative correlation may be made between the final Kaurnajet 

glaciation and the Koroksoak period, then exposed coastal summits, and possibly 

an ice-free coastal strip, existed on the eastern side of the less severely 

glaciated Torngat Mountains to the north of the Kaumajet group. This coastal 

strip, widening to the north, coulà well have provided a refuge for the species 

found in the Kaumajet area, migrations occurring in the post-glacial climatic 

amelioration. 

A collection of flawering plants was made from the Kaumajet Hountains. These 

54 species (listed in Appendix B) probably constitute the majority of plants that 

flower during the surrnner in the area. The collection was named and examined by 

" LOve of the Institut Botanique, Montreal, and also examined by Powell, McGill 

University. The plants are practically all high arctic species: 11 the most 

remarkable thing is perhaps that the collection is so uniformly high arc tic, 

with only two species that may be of more southern origin11 (L&ve, personal 

communication). In the opinion of these botanists , on the basis of the 

species alone, it is quite possible, even probable, that the species migrated 

from a coastal survival shelf in the short time available after the last glacia-

tian. It is suggested that the high arctic nature of the species allows the 

postulation of a refuge to the north of the Kaurnajet Mountains, and that such a 

refuge would be provided by the nunatak conditions and ice-free continental shelf 

postulated to the east and north of the Torngat Mountains during the Koroksoak 

period. This concept is further supported by phytogeographie evidence (Hulten 

1937, L8ve and ~ve 1957) for the survival of such arctic flora north of the ice 

sheets, and of migration southwards from Arctic Archipelago refuges in post-

glacial t i me . 

It would, how·ever, be quite unsound to argue that the botanical evidence 
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proved that the Kaumajet Mountains were inundated during the last glacial 

period. At this time such a suggestion must rest on geomorphological evidence. 

Meanwhile, it can perhaps be noted that the species do not indicate nunatak 

conditions, and are the type of plants that would be ~xpected in the area if 

migration from a northern refuge had occurred after the last glaciation. 

Finally, the essentially reconnaissance nature of this fieldwork must 

again be stressed. The conclusions presented are those indicated by the evidence 

observed. However, in several cases, particularly those regarding the question 

of mountain-top detritus and the associated nunatak problem, resolution cannet 

rest with this work alone. Rather it must come from a continuing series of 

systematic studies closely linked with an increasing body of regional observation. 

It is, hawever, hoped that this work may add to the evidence available to that 

study. 
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APPENDIX B 

Plant Collection from Kaumajet Mountains, and Cod Island, Labrador. 

Collector: Mrs. R. F. Tomlinson, Montreal. 

Identifications by: D. Lôve, Institut Botanique, U de M., Montreal. 

1. Tofieldia pusilla (I~chx.) Pers. 

2. Bistorta ( • Polygonum) vivipara (L.) S. F. Gray 

3. Sagina caespi tosa (J. Vahl.) Lange 

4. Minuartia ( • Arenaria) groenlandica (Retz) 

5. Stellaria crassipes Hult. (S. longipes Goldie s.lat.) 

6. Cerastiwn alpinum L. 

7. Silene acaulis L. 

8. Viscaria alpina L. 

9. Anemone parviflora Michx. 

10. Ranunculus pedatifidus Sm. v. leiocarpus (Trautv.) Fern. 

11. Papaver radicatum Rottb. 

12. Draba cinerea Adams 

13. Arabis arenicola (Richards) Gelert 

14. Rhodiola ( = Sedum) Rosea L. 

15. Parnassia Kotzebuei Cham. 

16. Sax:i.fraga Hircu1us L. 

17. Saxifraga hyperborea R. Br. ( • S. rivularis L. var.) 

18. Saxifraga stellaris L. 

19. Dryas integrifolia Vahl. 

20. Potentilla Crantzii Beek 

21. Rubus acauli s rüchx. 

22. Sibbal dia procumbens L. 

23. Oxytropis Maydelliana Trautv. 

187 



24. Oxytropis terrae-novae ( • o. campestris (L.) DC var.) 

25. Astragalus alpinus L. 

26. y~ola labradorica Schrank. 

27. Chamaenerium ( = Epilobium) latifoliwn (1.) Sweet 

28. Pyrola grandiflora Radius 

29. Leclum decumbens (Ait.) Loss 

30. Cassiope tetragona (L.) D. Don 

31. .Harrimanella ( • Cassiope) hypnoides (L.) Coville 

32. Vaccinium Vi tis-idaea L. ssp. minus ( Lodd) Hul t. 

33. Diapensia lapponica L. 

34. Gentianella Amarella ( L.) Borner 

35. Hippion (Gentiana) nivale (L.) F. W. Schmidt 

36. Mertensia maritima ( L. ) s. F. Gray 

37. Veronica Wormskjoldii R. S. 

38. Castilleja septentrionale Lindl. 

39. Euphrasia arctica Lange 

40. Bartsia alpina L. 

41. Pedicularis labradorica Wirs. 

42. 

43. 

44. 

Pedicularis groenlandica Retz. 

Pedicularis flammea L. 

Pi~cula vulgaris L. 

45. Armeria mari tima L. ssp. labradorica 

46. Campa.nula rotundifolia L. s.lat. 

47. Solidago rultiradiata Ait. 

48. Solidago sp. 

49. Erigeron humilis Graham ( • E. unalaschkensis (DC) Vierhapper) 

5o. Gnaphalium norvegicum L. 
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51. Arnica alpina ( 1.) Olin ssp. angustifolia (Vahl.) Maguire 

52. Senecio sp. ( ? pauciflora) 

53. Taraxacum ( ? purnilum) 

54. Hieracium sp. 

s. lat. • sensu lato; in wide sense; s. str. • sensu stricto; 

in narrow sense; in paranthesis: synonyms; sp. • species, 

i.e. sp. unknown. 
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