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arnd to the north-east by slopes dipping towards the Little

Yorno and Yoho valleys.

Stratigraphically, four major formatlicns of Cambrian age
outerop in the Emerald Glacier area (Fig. 2-3). The oldest,
the Pika formation is an argillaceous limestone, composed of
thin bedded to flaggy limestone with argillaceous partings.
Contact with overlying sediments is sharp, with the more
resistant dark grey Pika contrasting with the varicoloured
Arctomys formation. This is a lamlnated, platy shale, siltstone
and dolomite with ripple marks, mudcracks and scattered salt
casts (Cook 1975). The Arctomys becomes progressively inter-
bedded with the massive dolomites of the Waterfowl formation.
The contact i1s largely arbitrary and of a type which has been
deseribed as part of the Sullivan-type Grand Cyecle (Aitken

1278).

Tnis Cambrian devositional cycle represents increments

Lo stable-shelf, low-latitude depositional platform that

o

wos bounded by a wide, practically unbreached carbonate-

hoal complex which had high tidal energy (Aitken 1978, p. 515

i

and p. 519),

(S

Thne VWaterfowl formation 1z composed of bedded limestone
and dolomite with some silty laminac and shale interbeds near
the bzze, and characterlised by alternating yellow and brown

voeathering beds.,
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Figure 4-6 irain-size dirrribtution of iIn -itu supragrlacial deposits from Emerald Glacier






debris—-rich thrust planes near the terminus following marginal

freezing, of the glacier to its bed In winter,

Nevertheless, the gralin-size dlstribution of supragla-
cially derived and en- or supra-glacially transported material
remains that of the parent rockfall. Eyles and Rogerson
(1978b) and Slatt (1971) consider this to be independant of

lithology, although it is disputed by Mills (1977a).

Boulton (1978) has suggested a crushing to abrasion
({C/A) ratio to differentiate between material which has
undergone a glacial tractive phase and that which has not.
Crushing derivatives are coarser than 1 @, while abraded
material dominates finer than 1 g. Thus, the higher the
ratio, the greater the crushing and the more likely is the
materiazl to have teen supraglacially transported, Values
are in the range zero to Infinity. Results from Sdre
Buchananisen and Breidamerkurjokull (Iceland) and Glacier
d'Argentliére (French Alps) however, suggest values of 0.5
to 4.2 characterise tractive phase material (peaks at 3.0,
0.9 and 1.4 respectively), whilst 2.0 to 10 1is representative
of high level transport (peaks at 5.3, 3.1 and 5.7 respectively)
(Boulton 1978 p. 793~-794). 1In situ supraglacial samples

from Emerald Glacler ranged from 3.6 to 12.0.

An anomaly in the supraglacial grain-size distribution
curves is sample 25, which has a mean size of 0.39 g and an
11.3% silt/clay content. This sample corresponds to the

Tskeletal so0il' doscribed earlier.

58
























Facies d

TOO-L //__1’_’_‘__.
— = ' - Facies d,
75.1..
Moraine B Deposilta
€
@
2
&
a 50+
3
25 -+
-4 ) -2 ) 0 2 4 6 8 10
Phy Size
-9 Grain-Size distributions for Moralne B deposits.

Firure
























ni

8

]

|

" Shale

|

!.

;;

/i /
. o | [
30
f : /, |

| } |
| ’ 50 '
zpr ‘:‘ ch 122)
0 / ,\;" |

Degroes 290

Flpure 4-14 X-ray diffraction pattern of shale from Emerald Glacier,
(Ch = Cl.lorite, M = Mica, N = Juartzite, ¥ = Feldspar,
b = Dolomite, Ca = Calcite).
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Figure 4-17 X-ray diffraction patterns of in situ subglacial debris from
Emerald Glaclier (Ch = rhlorite, M = Mica, Q = Quartzite,
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Chapter 5

Discussion and Syn-hesis

5.1 Characteristics of the near terminal area: a discussion

Distinct morphelogical and sedimentologilcal differences
are cevident between Moraine A and Mecraine B, and are the
direct result of contrasting proximal 1ce, debris-cover

conditlions.

Supraglacial debris retards placier-melt proximal to
Meoraine A, In conseguence, the glacier is coupled to the
moraing througshout the ablation season., Compressive strain
should thercefore increase towards the terminus; and this is
confirmed by a decrease in both 1ce and sediment movement
rates., The increased strain culminates 1n a forward movement
of the moraine itself, at a rate of between 0.8 and 0.9 cm/day
during July/Ausust. Downglacier decrease in glacier velocity
is related to the distance from the glacier margin, which

similarly reflects increases in debris thickness (Fig 5-1).

An effect of Increasingly compressive flow downglacier
can perhaps be seen 1n the chanping imbrication of surface

clasts, They evidence a gradual divergence away from the
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Location

Deccupling
Decoupling
Jecoupling
Decoupling
Cecoupling
Decoupling

Rerelation

L 1
Cenre teped)

In Slf%u Subplacial samples

Gravel Sand 211t Clay
37.2 b1,0 14,0 7.3
37.6 0 38,4 16,4 7.7
36.3 34.9 22.2 6.6
4.0 34,8 12,0 5,5
by,3 45,0 8,1 2.7
26.6 28.5 22,1 22.8
33.5 39.9 26.3 0.3

]
—
]

1.26
1,31
0,49
-0.08
3.37
1,66

2,71
5.16
3.78
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Cralr Oilce Dalributicen of

noraine B Samnles

Locasion Oravel Sand S:i3t Clay m sk 0 k
Site 1 d, b1 30,3 20,6 5.0 0.98 .46 3.58 0,74
Site 1 dl 29,2 33,2 71,0 %7 1.00 .20 3.65 0.68
Site ] 4 43,8 35.9 13.8 5.5 0.76 .56 3.70 0.98
Sivte 1 d 60,5 32.8 5.0 1.7 -0.97 ay 2,14 1,33
Site 1 d 51.8 36,7 9.1 2.4 -0,28 .53 2.71 1.13
Sise 1 d 43,3 up,5 8.6 2.6 ~0.23 bg 2,72 1.13
Site 1 d 45.9 37,5 13.1 3.5 .38 .53 3.18 1.0l
Site d 48.8 33.1 2.6 3,5 -0.0¢ by o 2.8 1,11
Site 1 d 0.0 39.6 7.7 2.7 -0.25. .52 2.66 1,17
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Tha elay: nen-clay ratio value is derived from a

nureric representat.ion of major chlorite and 1llite/mica
O o)
peaks, (7A and 10A respectively) ard the major quartz and
0 0
dolomite peaks (3.3A and 2.GA reznpectively).
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Table C

A-Kay Diffraction analysis resultus:

Moraine B

Locatlon CQ}oritecjMi%?/Iljitec)gparg% Dolom%;e Calcite Ng%%%iay
7A  3.5A 104 5A 3.3A  2.9A 3K
site 1.d, L7 LT L - L HY L .11
site 14, 17 L7 L L L H H .14
Site 1 d, L~ L. L L H H L .18
site 1 d LT LT L L H g L Y
Site 1d LT LT L L M HT L 17
2ite 1d LT LI” L L™ L HT i .16
site 1d L LT L L it H L 16
Site 1 d LT I” L L HY pt L 1
Giee 1d L L~ L L t Ht L .18
it 34 L7 LI” L L™ i Ht 1 17

14y



Appendix D

Sampling Procedure

The selection of sampling sites for botn continuous mea-
surement and stratigraphic sections was constrained by a series

of limiting factors.

The major constraint was that of time. The field season
was a short one, being further reduced by occasional adverse
weather condlitlons. Only a limited amount of data could there-

fore be accurately and efficiently collected.

The contlnuous measurement programmes were further hampered
by the need to find sultable datum points located away from the
lce margin.” A stratified random line sampling pattern (Cole and
King 1968) was therefore employed, with the aim of distributing

measurement slites around the ice margin as much as possible.

The fleld area was also sufficiently remote to warrant some
selectivlty in sediment sampling being employed. This factor is
also consldered on page 41, and partly explains the lack ofl

sedimentological data for the coarser than -2.5 @ fraction.

In general, the sampling procedure undertaken 1n the field
was considered the most effective means of collectlng data from
the 1ce margln area within the limitations imposed by time and

environmental conditions.

Reference: Cole, J.P. and King, C.A.M., 1968: Quantitative

oprapny , Wiley & Sons London
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