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General Geologioal Conditions of Dam Site 

!he rook oompos1l:lg the whole of the dam site is 
diabase . !his is aD intruaiye igneous rook whioh has 
oooled at oonsiderable distanoe beneath the surface . Its 
thickneas is , in the locali V of the Great Lake, in the 
vioinity of six to SaYeD hundred fe.t . It is much jointed, 
these beiDg the fractures resul tiDg from the oontraction 
tald ng plaoe during the oooling of the igneous mesa. fhis 
fraotur1llc of teD reaul. ta in poly~onal columns, but in the 
Yioini ty of the dam site the fractures are very irregular 
and the rook is broken up in irregular ahaped mesaes . Some 
of these fractures are filled with zeolite which is a white 
mineral . 

The dam site oocupies, with the exce,tion of ths 
eastern and western ends , the bottom of the original Great 
Lake whioh was much larger than the present lake, and 
extended southwards until tapped by the back outtiDg of the 
Shannon tiYer whioh has prooeeded as far as the hard bar on 
whioh the present dam has been built. Geological eYidenoe 
is suffioient to show that there never has been ~ other 
stream flowing out of the present outlet of the Great Lake 
than that at present in existenoe, and this is tlowiDg in 
about the same channel as it always has flowed . 

The aotual oondition of the diabase rock near the 
surfaoe of the dam site ia solely the result of the action 
of surface agenoies deoompoaing the rock and the extent to 
which this deoomposi tion has proceeded downwards. !he 
intesiv of the fracturing of the rook has presented 
conditions which haYe enabled this deoomposition to prooeed 
some distanoe downwards. This deoompos.J;tion would haTe tak~ 
place Mainly while the present dam site was under the water 
of the original lake . The Sbennon River has worn a~ the 
greater part of this dacOlIIpo.Uion product with the result 
that the bed of the river aDd the immediate YioiniV thereof 
is solid rock a few feet below the surface . ~r up the 
slope , however, and approximately coinciding with the 
original shore of the lake the decomposition has prooeeded 
deeper, and in addition the decomposition pnclucts have not 
been removed by "Ule scour of the rinr. One of the special 
results of th~ decomposition in the vioinity is that of the 
decomposi ti.on of the zeolite . The waters peroolating 
downwards have converted this mineral into a soft, greasy 
clay which now fills the original fractures and offers a 
very dangerous slippery surfaoe . These f6actures are mainly 
vertical but some occur at an angle of 50 from the 
horizontal . 

Necessary Conditions for Dam Poundations 

Under the oirCumstances existing , therefore, it is 
obYious that the dam construction should only be started 
on the so11d rock, and excavations should be carried to 
suoh an extent downwards as will ensure that the intense 
decomposition zone is passed through. To attain this 
result is simply a question of continuing exoavations 
downwards until this surface feature is passed through. 
There need be no fear whatever that such deoomposition 
will n ~~~~~e downwards as it is not due to causes whioh 
have r1~up from below, but only to agenoies whioh have 
descended from the surface , and therefore the amount of 
deoomposition will gradually deorease with increase in 
depth. Or;. the eYidenoe available I am of the oJinion that 
in no part of the dam site is decomposition sufficient to 
render the rook unfitted for foundations to a greater 
depth than apprOximately 30 feet . 
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Result of Present Exoavations for Poundations 

Aroh 0 W Not yet at the bottom ot clay seams , but will 
reach solid rock within 2 feet . 

Buttre£3 0 W On solid rock in the south at 4 feet . Not 
througi oiay at northern end, but solid rock should be met 
a few feet below. 

Buttress 3 1 On solid rock varying from 5 feet below 
surfaoe at north end to 6 feet below surface at south end . 

Aroh 3 W On solid rock on the west side . East side not 
exoavated. 

Buttres~ I On solid rook varying from 5 feet at north 
end to eet at " south end. 

Arch I W On solid rock varying from 5 feet at north end 
to 8eet at south end . 

t£ch 5 W On solid rock varying from 6 feet at east end to 
feet at west end . 

Butl~ess 6 W On solid rook at 10 feet at both north and 
sou ends with a depression 14 feet deep towards the 
southern end . This depression is a seam of clay about a 
foot wide in the botto~, but the conditions are satisfactory 
for foundations . 

t:Ch 6 W On solid rook at 5 feet from surfaoe at east end, 
eepening to 7 ft . 6 inches in the oentre . The west end is 

filled with the fall which took plaoe on the oooasion of the 
reoent accident . 

Buttre'. 7 W Solid rook at 10 feet from the surfaoe at the 
ex reme northern end, exoavation then sinks suddenly to a. 
depth of 16 feet whioh extend, for the rest of the length 
of the ~ttress . The bottom of this exoavation is still in 
soft deoomposed rock with a number of slippery olay heads 
formed by the deoomposition of the zeolite . The oonditions 
here are unsuitable for the foundations of the dam. I 
would advise the widening and d.epening of this exoavation 
with the objeot of reaohing the more solid rook . It would 
also be advisable to extend the exoavations southwards in 
order to ensure that the southern end of the buttress is 
solid rock foundation. to avoid the possibility of shearing 
southwards as the present southern end has many of the 
slippery heads . 

Arch 7 W Solid rook at 14 feet from the surfaoe on the 
east end deepening to 16 feet in the oentre, and shallowing 
to 10 feet at the west end . 

Buttress 8 Solid rook varying from 6 feet on the north 
end to 10:feet on the south end . 

ArC~ 8 W Solid rook at 10 feet on the east end, shallowing 
to feet in the oentre, sinking to 10 feet a short distance 
westwards and shallowing again on the west end to 7 feet . 

Arah 1 E Solid rook at 8 feet. 

~tte!s 1 E Unfinished at north end, but solid rook not 
ar e ow. At the south end solid rock nearly to the 

surfaoe . 

Arch 2 E Solid rook at 5 feet. 
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Buttre,s 3 E Solid rook at 5 feet. 

¥t'fE't: 4 E This excavation is 9 feet 6 inches deep. 
s a Olq which can be dug with a shovel practically 

to the bottom. !his cl~ has been thought to be a bed of 
an old outlet of the lake, but I can quite definitely sq 
that this is not so as the clq represents the decomposition 
product of the diabase which is in the original composition 
ot the diabase and has only had removed trom it the soluble 
oonstituents. It is in fact deoomposed diabase in situ. 
To reach solid rock tor foundation, theretore, this 
excaTation will have to be deepened when the rook ~ be 
expeoted to become gradually harder, but in this case also 
I do not think that solid rook will be deeper than 30 feet 
trom the surface. In a test hole to the east of this 
buttress similar material ooourS, but the bottom which is 
about 9 teet from the surface shows the rook to be less 
decomposed than the bottom of the excavation of the Buttress 
4 E. A few feet further east solid rook occurs practically 
at the surface. 

Conclusion 

The two looalities therefore in which the foundations 
have been demonstrated to be unsuitable with the present 
amount ot exoavation are Buttresses 7 W and 4 E which are 
approximately at the original shores of the lake. The 
solidity and safety of the rook mass will increase 
progressively downwards, and in both these cases 
exoavations should be continued until suffioient solidity 
and undecomposed charaoter of the rock are attained. 
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