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Intreoduction
Mr. R. A. Spence, éensulting engineer, authorized the writer to make
a preliminary geologic investigatiom of the sediments bensath Piers S4
and S§2 of the Port Mann bridge.
Field examinations were made on july 4 in company with either Mr. Spence
or Mr. McLeod,
Problem

Specifically, the writer was asked to identify glacial till from

drill cuttings brought to the surface by the clam bucket of the Benoto rig
working on the site of Pile C10, Pier 54. A few of the cuttings from Pile
A9, Pier S2 were also examined.
General Discussion of Problem

A brief general discussion of glacial till and till-like deposite is
presented first to place the problem in its geologic context and aid those
readers who may not be fully informed on this subject.
Glacial Till

The following, generally accepted, definition of glacial till is
quoted from Dr. J. E, Armstrong (1857) page 4.

"Glacizal till, a5 used in this report, refers to a very ,

compact, unsorted mixture of sand, silt, clay, and stones de=- % v

posited directly beneath glacial ice,” :
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This definition is accepted in this report and any references made

herein to glacial till will lie within the coafines of this definition.
Glacial till, therefore, will have the following pertinent charac-
| teristics:

1. It will normally lack stratificdtion or bedding, but mey,
in places, exhibit a horizontal fissility, gheeting, or dis-
continucus bedding.

2. It will be very hard and compact in place, but because, in y

— the Lower Fraser Valley, it usually lacks silicecus or cal- ;
;é careous cement, it will crumble in hend specimen. i
P SR '
3. The matrix surrounding the pebbles, cobbles, and boulders

¥will be composed of angular to Sub~angular, interlocked rock

and mineral fragments of clay to sand size. In the Lover

Fraser Valley, the average composition ranges of the fine

fraction of the glacial tills are as follows:

G

sand = 57 to 447 (diamster 0,05 to 2 mm)
; eilt = 46 to 41% ( n 0,002 to C.05 nm)
3 ‘ lay - 10 to 2% ( % less than 0.05 mm)

Taese composition rangee are only guides because local var-

; 1 tations will occur as a result of the type of sediment in-

S corporated into the glacieris base and the distance this
material is transported by the glacier.

;% 4, A glacial till is a npom=marine sediment and, except in
‘ s_scial casez, will pot contain recognizable marine fos=.
sils or sea shells.
% o S
5., Except in special cases, a glacial 311 will not normally
separate identical sediments. The two most notewworthy
exesptions are

[

(2} vhere 2 till will overlie and underlie
fiuvie-glacial outwash sands and gravels.
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{b) whsre a glacier is in practical equilibrimwm
with its edge or end enviromment so that
minor advances of the glacier will depesit a
thin till layer over sediments similar to those
deposited cn top of it after the glacier re-

1 treats,

T31l-Like Sediments

Tili-like sediments are those vhich fit, in part, the definition of

glacial till. These are unsorted miwtures of sand, silis, cley, and stones
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which were not deposited directly beneath glacier ics and therefore hawve

not been loaded by several thousands of feet of ice. The matrix of many

wé of these till=like sediments will not cop“ain the full rang? of clay, silt,

ané sand in the same general prapartion as glacial till, Their matrix can

be practically pure silt or clay.
— e A

?% A typical mechanical analysis of these sedimente is quated from page 4

J. E, Armstrong (1957) to be Mabout 50% silt, 40% sand, and 10% clay'. —

Examples of unsorted, till-like sediments are known in various parts

of the world and in rock sequences of various geologic ages. The depos=

jtional envirenments asscciated with such deposits indicate that no glaciers
?} {=cept, perhaps, distant mountain glaciers) could have existed at the time
& the till-iike sediments were deposited,

ﬁumerous exposures of till-like sediments are pregent in the Pleistocene

of the Lower Fraser Valley, It is bevand the scope of this report to com-

ctely describe these sndﬂmerta or d;sc;ss thei“ nade of orxgln The \

1
I

;E vehﬁe' is Peferred to the paper by J. Eo Armstrong and W. L. Brown (1954) /
lirted in the attached bibliograrhy. !

Considerable field svidence end study lead the authorg of this paper to

}

conclude that these scdiments, eltheugh till-Ilike in appearance, wWere not

=~ giacial €ill, In brief

-
-

<

plains nearly all of the field

i, The stones ang &uﬁﬁ of the finsr materis:
f% by floating ifce {in € 3 ;
Sk

were transporied by mel

2. The stonay clays were depes
ercsion from the actzct G T e . T
sea currents and density currentis on prawemisu;wm “*Iw
ané Till=iike sedimsnis.

From the sbove, it can be cocn. that the unsortsd nature of a sediment

3

is net a sufficiently diagnestic criterion fox the recognit jon of giasial
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£311. Whether or not a sediment rescmbling till in gross aspect, really is
glacial tiil cannot, at times, be determined without regaris ¢o its sedi-
mentary context and without at least some ides cf the solis geometry of the
sediment concerned and its adjacent material.
Observatien
The following sediments were exzmined by the writer:

rije $10, Pier S4

*

Depnth¥* Deseription & Remarks
{Feeﬁ;

~70 to =71% Cluy, pebbly and gritty {angular coarse saad) vith thin
Iniesbeds of fine gravel sand and silt. 3roken fragments
of sea shells,
O sk Zivaens

<71 to =7& Sand end gravel, beulders up to approximataly 3 feet in Yok
dizmeser, Water bearing with aimast a l-inch per minute ///?(c Fiw=
water Tisge §§§_;5§g§§w§g_§§rloosﬂ and uacompacted based ’
on cbsarved water risgend report that t¢his was an artesian
zone during early arilling.
3 - T > 3 : : ke
~75 to =863 Silt, pebbly, with miner fing-grained sand and minmor clay.
Sarpics vater saturated, soft and jelly-like. Piece of
sea shell cellected at s =55 fect. {(Now in custedy of Mr.
R. A. Spenes}. This meterial reportedly zalled glacial
till by some pesplso. If iz nol.
«£81 to =27 Sravel
«87- to =BT Sii¢, rabbly as ab
874 to ~BE Gravel
{Pobbly silte, 28 above, weres r2poerds =diy csacountered to
<93 fest,)

<02 to <23% zoteristies of

~535 o =94 Sand_and growel
«54 to {7} Siit, pebbly as above,
- £
¥ Bewths given in fagt below City of Varcouver Jatifi.
* 55 peporeed by technicion or
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Pile S, Pier S2 ) N
Depth 7 y  Descripticn & Remarks
N y
(2) to -84 Ciay, ukvtxc 1S, 1mpa¢pablm S ey
=84 to ~86 lay. pebbly, gritty with cobbles and boulderz, Ses
shell pieces present,
=86 to -94 Gravel bed
-84 to (7) Ciayc with minor pebbles and grit interbeddsd with K
" Fine %o mediwm sand and silty sand, EBedding centorted
'}:’ by clam bucket. Amcunt of sand appears to increase

with depth, sa,vle at u§4 mainly sand,

o . . ey

e Ganclusisn

The only sediment cbserved by the writer in the drill cuttings that is
probably glarial till lies between elevations of =82 to ~93% feet in the hols
for Pile Ci0, Pier S4, In the writer's opinion, nene of the other sediments
observed by him from either Pile C10, Pier S4 or Pile A9, Pier SZ, can be

called 2 glacial till. These oﬁinions are based upon the following consid=

erations:

,@(”

I
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1. The samples observed indiscate, to the writer, that the lith-
ology of the section in place is an interbedded sequence of
clays, pebbly gritty clays, pebbly silts, silts, sands and

gravels.
AL
2, From megascopic examination, the pebbly silts, observed in ) ,ﬁLﬂLL&
Pile C1C, Pier S4, are pebbles lying in a matrix of silt con=""
taining a minor auount of clayG They ar e not compact (although ﬁﬁ[wﬁxéﬁ
reportedly hard to dig with a clam bucket) and are fully sat= »/'“

urated with water. This gives them a Jq;;yblxke, quick-sand
‘consistency when examined at the surface. These pebbly silts
were deposited in the sea, as evidenced by the presence of
marine shells.

The writer is aware of the reported presence of broken sea
shells in the glacial tills exposad adjacent to the shores of
the Irich Sea in the British Isles. However, to his knowledge,
no marine fossils have ever been found im any of the unquestion-
able glacial tills of the Lower Fraser Valley, Thus, if the
ebbly silts were, in fact, a glac1a1 till, thewy would be very
unique within the geologic setting in which they are found.

From the zbove, the writer believes that the pebbly silt,
called till by some people, isrpot glacial till. Supporting
evidence comes from their appearance in hand specimen which is
dissimilar from the glacial tills of the Lewer Fraser Valley.

-
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The till (7) observed frem =32 to =933 feet in Plle C10,
| Pier S4 has all the megaseopic characteristics of & true glacial
£i11 in hand specimen. iowzver, the writer is suspicicus of
== this sediment, based on the follewing ciroumstantial evidence,

= (a) It is thin (i} ft.), oot only in the hole where 0
& it was observed, but_reportedly alsc across a
considerable area of the lowland surrounding
Pige= S4.

(b} Yt sppsrently lies within a sequence of sedi-
1 ments theot are the szme cbove and below it

Thercfore, the writer connot, from evidencs on hand, give a definilc

g verdict on this sediment. The fact that he calls it €ill (7) indicates his
preference.
g | Recozmendations

2 1€ the differentiation cof glacial till and 2£311~34ke scdiments becomes,
' or is likely to become, of considerable economic importance, then the follows

ing should be implemented.

, 1. The men recorcing the lithelegy of the samples from the pler
5 | hales ghould be given a short period of instruction on the
E loczl Pieistocene sediments and on the specific things to

: look for on the job.

§ > For example, 2 fow momente of diligent ezemination unsovered
! the gea shells in the pebbly silts after the writer was ro=
' peatsdly assured that neme existed.

2. Based upon the short time the writer was obcerving the Benoto
rigs (as now being runj, he believes that the samples brougnt
to the surface ny onsideradbly disturbed. For this raason, Vo -
the men logging the holes must be very alert in order to get
a reliable log of the sediment in place. This leads ¢o two
recommendations:

(2) A drive cors sampler should be availeble with
competent drillers to use it. On 2 properly
set up drilling operationm, & érive sample can
be called for by & geclegist, enginesr or tech-
nicien, and chbtained in a very short timo at

ittic expensc.

{+) The writer shouvld log at least one more hole
from surface te tetal depth in conpany with the
man responsible for legging. This caz be tied
in with the instructien pericd.

s
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3. Sieve analwvses shenid be run oa some of the samples.
ard if need be, & picrescoric examination made of thin
— sections, and/er plastic peels,

= 4. The slow digging in the sands and gravels and in the
pebbly silts may be inproved by either using an
orange peel bucket or an ordinary bailer. However,
other than geologic consideration m 4 negate this
suggestion. . o

Respectfully submitted,

— ROBINSON & ROBERTS
;é Cround~fa ter Geoclogists
5 Ber /n 7{:‘}:““;"—\ -

-

William L. Brown, Geologist
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